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PLANIMETERS FOR RECORDS _| integer, is mechanically evaluable by means of a 
FROM FLOW METERS AND WEIRS. | manifold linear planimeter, the different integrating 


rollers of which are given, by gearing, ratios 1: l, 

For many years the use of planimeters has been 12:1, 3:1,... al, angular displacements from 
known for mechanically evaluating integrals of the |the starting position equivalent to the multiples 
form fyde taken around a figure plotted on|}, 2... n, of the angle a, The best-known 
the rectangular system of co-ordinates (z, y), when! integrator is the Amsler, which has served as a 

















|, du, | Ldec cos ax 
‘ dx Hy 


(5098.8.) 


n is a positive integer. The index n = 1 corres-| prototype for other integrators, designed on the 
ponds to the area of the figure, m = 2 corresponds | same mathematical principle. 

to the static moment of the figure about the z-axis,! In recent years the analogous problem for frac- 
n = 3 corresponds to the moment of inertia about | tional indices, illustrated particularly in Sy dx 


the x-axis, and » = 4 corresponds to the moment | : pr 
of fourth order about the z-axis, a moment of | and S yi dz, has become of technicel impo 1 


importance in shipbuilding. These instruments are | According to the law of flow of gases v = / 29 Ap, 
based on the fact that y* = sin" a (1 being the | hy Vv Y 

length of the tracing arm, and a the angle which | and of liquids v = 4/2 g A (where v is the velocity 
the arm makes with the x-axis) is expressible in| of flow, g the acceleration of gravity, a p the drop 





terms of sines or cosines of multiples 1, 2,3,...m,|of pressure between the two sides of an orifice, 
of a, so that the above integral, when n is a positive! y the mean specific weight of the gas, h the drop' 


of head in metres of liquid column); also the 
velocity along a streamline is proportional to the 
square root of the drop of head along the streamline. 
Depending upon the configuration of the liquid vein, 
the total discharge per second will be a function of 
this power. } of the drop of head. In practical 
cases this function is itself a simple power of the 
power 4 of the drop of head, and is of the form 
m 


(4p)*, where the numerator of the index has 
an odd integer value : (# = 1 in the case of a pipe, 
throttling orifice, or jet; m = 3, for a rectangular 
open weir; and m = 5, for a triangular notched 
open weir, &c.). 

Simultaneously with the more extensive employ- 
ment of recording apparatus in industry, there has 
been increased application in the use of recording 
flowmeters in measurements of water, steam, and 
compressed air in thermal power plants, and of 
Venturi meters and measuring weirs in hydraulic 
power plants. The graphical recording of a variable 
flow as a function of time ¢ involves the technical 
problem of evaluating integrals of the form 


m 
{(op)? dt, where m=1, 3, 5 . . . Exact 
mechanical evaluation of integrals of the type 


f y> dx is possible by arranging that the 
ordinate y of the graph is expressed as / (1 — cos a), 
where a tracing arm of length | makes the angle a 
with the y-axis; then 


= 21 sin? © 
y sin’ 5 


(1) 


and 


m m 


_ —_ f m 
|v ada = (21)2 |= 


The latter form of the integral shows that it may be 
evaluated by a linear planimeter, the integrating 
roller of which is displaced from a starting position 


by a multiple m (1, 3,5 . . .) of the angle :. 


dx 


; (2) 


Hitherto there has been only one application of 
this principle in the Adler-Ott square-root plani- 
meter.* In this instrument an isosceles triangle is 
employed for the bipartition of the angle a, 
which method was described by Professor Amsler, 
the inventor of the polar planimeter, in a paper 
published in 1856.¢ The systematic extension of the 
principle of the Amsler geared integrators, linear 
as well as polar, to integrals involving fractional 


indices (3) has recently enabled a number of new 


planimeters covering the requirements of industrial 
flowmeters to be designed by Dr. Fr. Dubois, of 
Schaffhausen, Switzerland. 

The simple square-root planimeter is used for 
measuring diagrams from flow meters used in 





* Described in Zeitschrift fir Instrumentenkunde. 
Published by Julius Springer, Berlin. July, 1932, pages 
324-326. 

+ See Professor J. Amsler’s yoy report on the 
planimeter and integrator bearing his name. “ Ueber 
die mechanische Bestimmung des Flacheninhaltes, der 
Statischen Momente und der Triigheitsmomente ebener 
Figuren.” Schaffhouse: A. Beck and Son, 1856. 
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connection with some form of throttle inserted in a| displacement of the tracing arm from the position | the centre. Generally, the paper card, driven by 
pipe, such as a nozzle, Venturi tube or Pitot tube, |(z, a) to a neighbouring position (x + d x, a + da), | clockwork, makes one revolution every 24 hours, 


the rate of flow then being proportional to the | be resolved into a horizontal component du and a 
square root of the drop of head at the throttle.| component /da due to the rotation. Obviously, 
Many flow meters of this type do not record the|dz=du-+lcosa.da, 

actual rate of flow on a diagram with rectangular; Replacing dz by this value in the integral 
co-ordinates, but the drop of head, the diagram fv y dx, we get 

being ruled with a square-root scale. In determin- 
ing the total flow during any given time, an integral 
of the form S Vy de occurs, which may be evaluated 


by a special planimeter. 


| Vyae = | Viisin $ (dw + Lda cos a) 
J d 





The instrument is designed as a linear planimeter oJ3t a 'st.1 len 2 P 
with the carriage running on a grooved rail, parallel | oe Sa Gee S VE te Born 
to the axis of z, as shown in Fig. 1, page 1. In the | . ) 


initial and final positions, the tracing arm of length 
1 is perpendicular to the axis of x and the point| The second of these integrals becomes zero or a 
is on the z-axis ; also, the tracing arm and carriage | constant when the tracing arm arrives at the starting 


| According to the design of the meter, the radial 
| ordinates increase either from the periphery towards 
| the centre, when the zero circle is located at the 
| outer edge of the disc, or vice versa. 

The determination of the total flow over a given 
| time leads, in this case, to the evaluation of the 
| polar integral : 


or oa or: — 
{ vias~( Vr,—r dad 
0 0 

when the /zero circle is at the periphery, or 


o, 
Vr—rd¢ 
0 
when the zero circle is near the centre. 








Fig.4. 


| 
| 

——_ 
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arm are in alignment. The ordinate y is thus 
mechanically realised in the form y = / (1 — cos a), 
a being the angle which the tracing arm makes with 


the y-axis. The required integral is 
| Vyae : | vit — cosa)dz v21 sin 5 dx 
; (3) 
The backward prolongation of the tracing arm, 


9 


“> 


the larger wheel of which, of diameter 


carries a system of planetary gears of ratio 
2d, 


Fig. 
] -* 


carries the integrating roller, and engages with a| 


smaller central pinion of diameter d, fixed to the 
planimeter carriage and concentric with the axis 
of rotation of the tracing arm. In the initial posi- 
tion (a = 0), the axis of the integrating roller is 
parallel to the z-axis. In operation, the axis of 
the integrating roller is caused by the tracing arm 
to turn about a vertical axis by an amount a in a 
forward sense, and at the same time is caused by 


the outer gear wheel to turn through an angle © 


in the opposite direction, so that it makes an 
of « -© or $ 


rotation ; 5 
sense from the z-axis. 


absolute in a positive 
Hence, according to the 


theory of roller planimeters, the distance rolled 
by the integrating roller is [sin dz, and this, 
except for a numerical constant, is the required 
integral of the square root of the ordinate y. The 
integration of the differential sin © d x is not direct, 
being effected, as in the case of the common linear 
planimeter, by the sum of two integrals, one of 
which becomes zero at the limits. 

In Fig, 3, let an element ds of the path of the 
tracing point on the diagram, due to a geometrical 


Fig.6. 


angular position, according to whether the limits 


| of 


(Se) 
a 
has performed a complete revolution, the curve 


of the 


a are the same (f™), or differ by 27” 


In the latter case the tracing arm 


. a 
sin 5 cos a between a=0O and 


function, 
9 


- 


ja 7 consists of two positive half waves separated 
by a negative one, and thus the integral does not 


. Tr . . * a 
|vanish. The first integral f sin 5 du, however, 


is exactly expressed by the development of the 
integrating roller in the plane of its edge. Accord- 
| ingly, the reading of the planimeter gives the correct 
| value of the desired square-root integral of the 
| ordinate. 
The form of the planimeter is illustrated in Fig. 1. 
In order to evaluate a diagram, the planimeter is 
| first set to the zero line by means of two gauges, the 
tracing and carriage arms being in alignment. Then 
to obtain the square-root integral of a portion of 
| the diagram between an initial and a final ordinate, 
the tracing point is taken in a clockwise sense from 
| the zero line upwards along the initial ordinate, then 
| along the curve, and then downwards along the 
final ordinate to the zero line again. It is not neces- 
| sary to bring the tracing point back along the zero 
| line to the starting point, as such a movement does 
not produce rotation of the roller. An integrating 
| roller is also fitted to the tracing arm, so that the 
area {ydx may be obtained in the usual manner. 
The radial square-root planimeter has similar 
applications to the instrument above described, but 
is designed for measuring diagrams recorded on a 
circular disc in polar co-ordinates, the recording pen 
being displaced along a radius of the card, or. 
frequently, along a flat arc of a circle passing through 















Extended to the whole circumference (¢,—2 7), or 
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to only part of the circumference (¢, < 2 7); when 
r, = radius of the zero circle, r = distance of the 
pole from the tracing point, and ¢ the polar 
angle. 

If, owing to the design of the flow meter, the 


| rate of flow is not proportional to the square root of 


the radial ordinate itself, but to the length of arc 
of the curvilinear ordinate passing through the 
centre, it must be assumed that the length of this 
arc is equal to the radial ordinate for an approxi- 
mation to the integral to be obtained by simple 
mechanical means. If, however, in a diagram with 
curvilinear ordinates, the rate of flow is proportional 
to the square root not of the arc, but of the corres- 
ponding distance between concentric circles, then 
the diagram may be compared to one with rect- 
angular co-ordinates, and the integration is exact. 

We may consider first the most frequent case of a 
diagram with the zero circle near the periphery. 
The polar planimeter shown diagrammatically in 
Fig. 4, is designed in the form of an isosceles toggle- 
joint lever, hinged at the pole of the diagram, and 
carrying at its outer free end the tracing point. 
By means of this articulated system, the radial 
ordinate is y=r,—r, and its square root is 
realised mechanically in rational form: y is the 
difference of radial projections of the toggled lever 
in the positions shown by the full and dotted lines 
and is equal to 2/ (1 — cos a). Then the polar 
integral to be evaluated transforms into 

“>, rd, 

Vr,—rd¢d Valsine d¢ . (5) 
~0 -0 
where a is the angle at which each of the arms of 
length / of the toggle joint is inclined to the radius 
vector. The arm of the toggle joint which is 
pivoted at the pole, is fitted with a rotating disc 
carrying the integrating roller, the plane of the 
roller being disposed radially towards the axis of 
the disc. Thus the plane of the roller must rotate 
about a vertical axis which is fixed to the inner 
arm of the toggle joint, and this axis is, therefore, 
at a constant distance a from the centre of the 
diagram. The toothed periphery of the disc gears 
with a small pinion concentric with the toggle joint 
and fixed to the outer arm of the toggled lever. The 
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pitch diameter of the small pinion being d, and the 
pitch diameter of the toothed disc having been 
chosen as 4d, every change in the configuration of 
the articulated system impresses on the plane of 
the integrating roller relatively to the inner arm 
(polar arm) of the toggle lever an angular displace- 
ment FA resulting from the fact that the exterior 


angle of the isosceles triangle (toggled lever) is 
twice each of the base angles, so that with a reduc- 
tion of 4:1 obtained by the gears, the angular 
displacement of the integrating roller is zs = 4. 

In the starting position corresponding to both 
arms of the toggle-joint lever being in alignment 
(77 —r =0,a=0), the plane of the integrating 
roller passes through the pole. As a result, the 
angular displacement of the plane of the roller from 
its initial position is FA If, for the configuration, a, 
of the toggled lever, the planimeter as a whole 
rotates without deformation by an elementary angle 
d ¢ around the pole, the linear component of this 
rotation along the edge of the integrating roller, 
producing a circumferential development of the 
latter, is : 

dec = pd $sin B, 

where p and 8 are, respectively, the instantaneous 
distance of the point of contact of the roller from 
the pole and the angle between the plane of the 
roller and its actual radius vector. 

From the triangle O AR 

psin B = asin > 

hence - 


dc = asin 54 ¢ 
and 

(>, dy 
asin = d¢. - (6) 





-0 “0 


Thus, the rotation of the integrating roller gives, 
in consequence of the above equation (5) except for 
a constant, the integral of the square root of the 
radial ordinate r, —r with respect to the polar 
angle ¢. 

The above reasoning is based on the supposition 
that whilst tracing the curve of the diagrams with 
the tracing point, the rotation d¢ of the planimeter 
round the pole occurs without change of configura- 
tion of the toggled lever. Actually, the continuous 
transition of the tracer from the point (¢, r) to the 
closely neighbouring point (¢ + d ¢,r + dr) of the 
polar diagram results simultaneously from a rotation 
d ¢ without change of configuration, and from a 
change of configuration of the toggled lever from 
a to a+da, the latter as a consequence of the 
variation d r of the radius vector. It can be shown 
that the additional term introduced by the latter 


oi 
component into the required integral { Vr, —rde 
0 


disappears between the limits of the integration. 
At the transition from (¢,7r) to (¢+d4,r-+ dr), 
the variation of opening da of the toggled joint gives 
rise to a supplementary rotation of the amount da 
of the polar arm carrying the integrating roller, 
Fig. 5. The latter accordingly rotates around the 
pole actually by d ¢+ da, (+ owing to the sign 
of the differential d r). 

Thus, the complete value of the circumferential 
development of the integrating roller is : 


o, 
c= ( asin % (d¢ ida) 
-0 2 
ro 





1 oy 

avin ag a.2sin¢ .d (5) a: 
- 0 7 

The latter of these integrals obviously becomes 
zero if the planimeter returns to the same zero circle 


a 
as at the start == 0} and, therefore, does not 


influence the final result. 

The mechanical evaluation of a diagram with 
zero circle located near the centre depends on the 
transformation of the radial ordinate r — r,, here 
increasing from the centre towards the periphery, 
into the form 2 1 (1 — cos a) by means of the toggled 
lever. The transition is easily realised. A straight 








rod is jointed to the end of the external toggled 
lever arm, and passes radially through a guide at the 
pole, as shown in the diagram, Fig. 6. A tracing 
point is mounted on the free end of this rod. This 
tracing point is displaced radially outwards by an 
amount equal to that which the end of the external 
toggled lever arm is displaced inwards from the 
periphery, and the fundamental principle of the 
planimeter holds good. 


(To be continued.) 








ENGINEERS AND ARBITRATION 
LAW.—I. 


By W. Summerrrecp, M.A., B.C.L., LL.B., 
Barrister-at-Law. 


Enerneers have long been familiar in practice with 
the system of arbitration as recognised by law, and, 
on the whole, the code established by the Arbitration 
Act, 1889, may be said to have worked extremely 
well. Since the passing of that Act, however, 
defects have been revealed from time to time, and 
an attempt to remove these has been made by the 
new Arbitration Act, which has been in operation 
since January, 1935. The complete code covering 
arbitration law is now to be gathered from a combina- 
tion of the following Acts: Arbitration Act, 1889 ; 
Arbitration Clauses (Protocol) Act, 1924; Arbitra- 
tion (Foreign Awards) Act, 1930; and the new 
statute, entitled the Arbitration Act, 1934. 

The engineer is more particularly concerned with 
arbitration, because he is very commonly called 
upon to sit as arbitrator or umpire, or he may find 
himself in request to act as expert witness—just 
as he may be required to provide such testimony 
in a court of law. The function of the expert 
witness is of the very highest importance in all 
disputes and differences which arise under contracts, 
or in circumstances where technical matters are 
the real issues to be fought out, rather than pure 
questions of law. 

In arbitration procedure, indeed, the engineer 
is put in the position of an expert witness to a very 
large extent, whether he actually and formally 
sits as arbitrator, or whether his formal position 
in the proceedings is that of a witness; and this 
has some very special consequences, as we shall see 
later. 

Law and Experts.—The essence of arbitration is 
a settlement of disputes without resorting to courts 
of law. It is obvious that where a dispute is 
wholly or mainly of a technical nature, e.g., as to 
whether an engineering or building contract has been 
properly executed, a lay tribunal comprising men 
who are experés on engineering practice will be able 
more expeditiously, more economically, and to the 
greater satisfaction of the parties, to decide the 
issues than a court of law. 

The Arbitration Act, 1889, codified the law as 
then existing, but arbitration as such is a very old 
institution, going back many centuries ; throughout 
the long periéd of its development the legislature, 
the law courts and the legal profession have always 
given every assistance to arbitration tribunals 
and the parties resorting to them. Providing the 
parties concerned take the simple precaution of 
agreeing to submit their differences to arbitration 
by an agreement in writing, they are secured all 
the privileges accorded by the law to arbitration. 
Among these privileges is the rule that the law 
courts are always available to guide arbitrators 
on points of law which may confront them in the 
course of deciding upon technical issues involved 
in a dispute ; furthermore, the effective machinery 
of the courts of law to enforce decisions is likewise 
always available for use by arbitration tribunals, 
and those who have resorted to them. In this last- 
mentioned connection, the new Arbitration Act 
has improved the system very considerably. 

A contract for building, or for construction work, 
or for the erection of machinery or equipment 
which is either to be installed in an existing building, 
or to be supplied for a building under construction, 
almost invariably contains an arbitration clause 
amongst its terms. The effect of this clause is 
that the building owner and the contractor both 
agree that, in the event of any dispute or difference 
arising between them under the terms of the contract, 





| 
or arising in consequence of, or subsequent to, the 


completion of the actual contract (¢eg., under 
maintenance or defect clauses) it shall be referred 
for settlement to an arbitrator, and shall not be 
made the subject-matter of litigation. These 
arbitration clauses vary, of course, in detail, though 
their general principle remains uniform, viz., 
avoidance of litigation, in the hope of saving time 
and money. Many arbitration clauses, for example, 
provide that neither party to the dispute or difference 
shall be at liberty to litigate with the other, unless 
and until he first obtains an arbitrator’s award. 

Arbitration clauses sometimes specify the arbit- 
rator by name, i.e., they state in advance of any 
dispute or difference who shall sit as arbitrator 
if and when a dispute shall arise; other clauses 
are framed so as to indicate the manner of appoint- 
ment of an arbitrator if and when occasion shall 
arise, ¢.g., the clause may specify that “‘ any dispute 
or difference arising under this contract shall be 
referred to arbitration, the arbitrator to be nomi- 
nated by the President of the Institution of Civil 
Engineers,” or the like. Similarly, building con- 
tracts commonly provide for nomination of an 
arbitrator to be made by the “ President for the 
time being of the Royal Institute of British 
Architects.” 

Engineers, accordingly, are very frequently 
nominated as arbitrators, either by being nominated 
specifically in an agreement to refer to arbitration 
(known as a “‘ submission ”’), or by being nominated 
by one or other of the recognised professional 
institutes or engineering organisations; but over 
and above this liability to be called upon to serve 
as arbitrator—with its attendant advantage of 
substantial remuneration—the engineer very com- 
monly finds himself in the position of being required 
to act as arbitrator on disputes or differences arising 
under, or from, a contract in which he has himself 
been retained as engineer. In such a case, the 
engineer is clearly liable to be called upon to serve 
as judge in his own cause, since the issues which 
he may have to decide may very well relate to 
questions as to the efficient execution of work for 
which he has himself been directly or indirectly 
responsible, or as to which he has, under the con- 
tract itself, acted as supervisor. This somewhat 
anomalous position has, from time to time, occa- 
sioned inconvenience and difficulty, and it will be 
seen later how, under the new Act, this difficulty 
has been met, or, in the view of some people, 
has been evaded. 

Furthermore, not only may the engineer find 
himself called upon to sit in judgment upon his 
own work in a formal arbitration, but he may also 
be required by the contract to act as an informal 
arbitrator throughout the execution of the work. 
Contracts very commonly provide that any diffe- 
rences or disputes arising on the site, or during the 
execution of the work, shall be decided then and 
there by the engineer ; and nothing is more common, 
of course, than to make the payments due to the 
contractor from time to time conditional upon his 
obtaining the certificates of the engineer. In the 
giving of the certificate the engineer is acting, very 
often, as a quasi-arbitrator. 

Whether he acts with full formality, or whether 
with some informality, as arbitrator or quasi- 
arbitrator, the engineer in settling disputes always 
acts in a quasi-judicial capacity. As such, he must 
bring to bear upon the issues submitted to him 
the qualities of a judge in a court of law, i.e., he 
must act without bias or partiality, and according 
to the dictates of justice. Where specific rules 
of law have been laid down, as under the statutes 
mentioned above, governing any particular aspect 
of arbitration or of the conduct of arbitrators, the 
engineer must, of course, adhere to those rules, 
and a violation of them may involve a subsequent 
upsetting of his decision (known as an ‘“‘ Award ”’), 
in a court oflaw. Further, it is an essential element 
in the British Constitution that the King’s Courts 
retain ultimate and paramount jurisdiction over all 
disputes which may arise in the King’s realm ; 
and whilst, as we have seen, considerable liberty 
of action is permitted by the law to arbitration 
tribunals, and indeed encouraged by the law, the 
Jaw courts always have power to intervene to prevent 
injustice being worked through what the late Lord 
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Justice Scrutton once described as the “‘ home-made 
law” administered by arbitration tribunals. The 
learned judge was not speaking deprecatingly of 
arbitration tribunals, but of their perhaps unavoid- 





able tendency to overlook rules of law as judges | 
apply them in the courts. The award of an arbi-| 
trator may be upset on appeal to the courts, not | 


merely because of some transgression against a 
specific rule of law, but also because of some 
infringement of a principle of natural justice, ¢.g., 
an arbitrator who hears the evidence of one dis- 
putant party in the absence of the other, or declines 
altogether to hear the evidence of one of the parties, 
clearly violates the principles of natural justice, 
and such violation would be sufficient to obtain a 
reversal of his decision, or at any rate, a reference 
of his decision back to him for farther consideration. 

Valuer’s Duties.—The object of arbitration is the 
settlement of a dispute which has actually arisen, or 
alternatively, it is a means provided for the settle- 
ment of disputes which may arise. An engineer is of- 
ten called upon to perform functions which may at 
first sight appear to be those of an arbitrator, because 
he is requested to decide a difference which has arisen 
between two parties, ¢.g., upon the question of price 
payable by the one to the other for work done, or ma- 
terials supplied or the like, and yet in such a case he 
may be not an arbitrator, but a valuer. In some 
cases the distinction becomes extremely difficult to 
define, but it is always important to be able to do it, 
because the services of a valuer are retained by the 
parties in order that they may have the advantage of 
his expert opinion, whereas a reference to an arbitra- 
tor is made in order that they may have the decision 
of a judicial investigator. The vital importance 
to the engineer in the drawing of this distinction is, 
that whereas if he acts as arbitrator he is liable only 
for misconduct which amounts to fraud, if he acts 
as valuer he is liable even for mere negligence. In 
Re Carus-Wilson and Greene (1886), it was said 
that, broadly speaking, if the only matter to be 
determined is a question of value or compensation, 
the probability is that the technician appointed 
by the parties to make a decision was acting as 
valuer, and not as arbitrator; generally speaking, 
where the technician is appointed to arbitrate, 
he will be expected to take evidence, including 
evidence tendered by either of the disputant parties 
through the mouthpiece of other technical experts. 

Parties who nominate a person to sit as arbitrator 
desire to have the advantage of his personal qualifi- 
cations ; it is, accordingly, a general rule of law 
that the arbitrator may not delegate his powers 
to any other person—Zads v. Williams (1854) ; 
an arbitrator may, however, consult an expert in 
order to inform himself on such points as the value 
of materials which have gone into a contract, 
or as was said in Caledonian Railway Company v. 
Lockhart (1860), he is entitled to instruct an engineer 
to make a survey. In all such cases, however, the 
arbitrator is still saddled with the responsibility 
of formulating his own judicial opinion, i.e., he 
should treat the opinion of any expert ~vhom he 
consults as evidence for his consideration, but he 
must not substitute that expert’s conclusion for 
his own—JEastern Counties Railway Company v. 
Eastern Union Railway Company (1863). It is 
always desirable, moreover, that any such consulta- 
tions in which an arbitrator may indulge with other 
technical experts, should take place only with the 
knowledge and consent of the disputant parties— 
Whitmore v. Smith (1861). 

Since disputant parties are at liberty to select 
any person they like to act as arbitrator, they must 
take him for better or for worse, and no deficiency 
short of fraud or proven partiality, will render such 
arbitrator answerable to the parties for services 
inefficiently rendered. 

In Boynton v. Richardson's (1924), the defendant 
firm had been retained by the plaintiff to value a 
portion of the plaintiff's estate ; the plaintiff claimed 
in the action damages against the defendants, on 
the ground that by faulty valuation the defendants 
had induced them to sell the portion valued at a 
figure substantially below the real value. For 
the defence it was pointed out that the defendant 
firm had been nominated to make the valuation by 
the vendor and purchaser jointly, and that the 
circumstances of their appointment were such as 








to put them in the position, not of valuers at all, 
but of arbitrators; the court accepted this con- 
| tention, and it was pointed out that all the circum- 
stances of each case must be considered, before 
it is possible to say whether a referee is really an 
arbitrator, or merely a valuer. In Jowett v. Neath 
Rural District Council (1916), it was laid down that 
“* you cannot make a valuer an arbitrator by calling 
him so, or vice versa.”” In Re Hopper (1867), it 
was said that where the referee has “ only to use 
his eyes, so to speak, to ascertain the value” he 
is most likely to be merely a valuer, even though 
the parties may have called him arbitrator. 

One of the outstanding advantages of arbitration, 
|as opposed to litigation, is that the proceedings 
at the former are private, whereas those in the latter 
are public, and in many cases it is obviously desirable 
to have disputes fought out with privacy, especially 
where the professional or technical competence 
of persons concerned in the dispute are points in 
question. Arbitrators have a wide discretion as 
to whom they will admit into their private room 
where the arbitration proceedings are conducted, 
although, of course, they must always admit 
| the parties and their witnesses ; in practice it is very 
| common for arbitrators to admit not only solicitors 
|and counsel to present the case on behalf of the 
| parties, but also to hear such technical experts as 
engineers. But whereas arbitrators are entitled 
to refuse to hear legal representatives, if they 
| unreasonably excluded such an expert as an engineer 
| whose vital testimony a party desired to tender, 
such exclusion might well amount in the eye of the 
law to such a misconduct of the proceedings as 
would render the award liable to be set aside— 
Re Haigh (1861). 

Special Retainers.—So far we have considered 
arbitrations properly so called, that is commercial 
arbitrations, which take place “‘ by the consent 
of the parties out of court.” These comprise 
by far the largest section of arbitrations which 
arise in the commercial community generally. 
But there are two other large classes which 
concern the engineer more particularly. First, 
there are arbitrations which are known as 
“references under order of court.” These arise 
where, during the course of legal proceedings, it 
becomes apparent that a technical investigation, 
or an investigation upon the site, or an examination 
of considerable financial and other data is required 
before a decision can be arrived at, and the court 
refers this investigation to an “ official ”’ or “ special” 
referee, who assists the court by making the neces- 
sary enquiries, and presents a report. Such an 
* official * or “ speciai ’’ referee conducts a judicial 
enquiry, and differs from an ordinary arbitrator 
in that he is “imposed upon” the parties by the 
court, and is not their own spontaneous, voluntary 
selection. An official referee is a permanent officer 
of the Supreme Court, whilst a special referee 
is generally a technical expert, whose special qualifi- 
cations render him particularly suitable to assist 
the court, having regard to the nature of the 
particular litigation before it; thus, an engineer 
is frequently nominated by the court to conduct 
an enquiry, or to prepare a report upon premises 
which he is directed to survey—Broder v. Saillard 
(1876). 

Secondly, many Acts contain special Sections 
providing for the settlement of disputes or differences 
which may arise in the execution of their provisions 
by reference to arbitrators. Such arbitrations 
are often conducted on the lines laid down by the 
Arbitration Act, but in many cases the special 
Act of Parliament itself provides for a special form 
of arbitration for al] cases arising under that Act. 
This special legislation covers such matters as the 
formation of public undertakings, the compulsory 
acquisition of land, and the like, and under such 
statutes engineers have, very frequently, been called 
upon to conduct references, ¢.g., to consider the 
| price to be paid in a case of compulsory acquisition ; 
| amongst such statutes may be mentioned Railway 
| Clauses Act (1845), Railway Companies Arbitration 
| Act (1859), Light Railways Act (1896), and Land- 
| lord and Tenant Act (1927). 
| Although arbitration appears highly desirable 
| to those who desire to resort to it in preference to 
‘litigation, experience has shown that many such 
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| disputants, in fact, repent of their bargain, and 


in spite of their agreement not to go to litigation, 
when an actual dispute has arisen, seek to break 
that agreement and go to law. This tendency was 
commented upon by Lord Justice Serutton in 
Metropolitan Tunnel and Public Works, Limited v. 
London Electric Railway Company (1926), in terms 
which also illustrate the anxiety of the legal pro- 
fession to assist and encourage arbitration in proper 
cases. He there said: “ It is becoming increasingly 
the practice to insert in contracts for the sale of 
goods, contracts for the charter of ships, contracts 
for insurance of all sorts, building contracts, and 
engineering contracts of all sorts, a clause by which 
the parties agree to refer all their disputes, or a 
certain class of them, to an arbitrator. It is also 
a very common practice for a party who has agreed 
to refer all his disputes to an arbitrator to say, 
when a question arises, that he would rather not do 
so, and to bring an action in the King’s Courts. 
There usually follows . .. an application by the 
other party to the contract to stay the action on the 
ground that the parties have agreed to refer their 
disputes to a private arbitrator . . . it is eminently 
desirable, in all business matters, that parties who 
have made a contract should keep it.” 
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Modern Surveying for Civil Engineers. By H. F. Brrcuar, 
O.B.E., D.F.C. London : Chapman und Hall, Limited. 
[Price 25s. net. } 

SEVERAL works on surveying and higher surveying 
have been published recently, the subject having 
been treated from the point of view of the surveyor 
engaged in trigonometrical, compass and chain 
surveys, geodetic surveys, and recent developments 
in the drawing of plans from air photographs. 

Mr. Birchal was lately chief construction engineer 
to the Kenya and Uganda Railways, and his book 
describes the practice of surveying as applied to 
engineering projects. We need not take too seriously 
the author’s formidable. table of expert knowledge, 
ranging from architecture to finance, which the 
civil engineer “in the earlier years of his career ” 
should possess. There will not be many who rise 
to the standard laid down, but it is essential that 
the civil engineer should be able to determine 
position accurately, and thoroughly appreciate the 
making and use of accurate surveys which are 
indispensable for much of his work. Many examples 
can be quoted in which a small error in the setting 
out or levelling for construction work has resulted 
in an addition to the cost of the work and in some 
cases to the necessity for structural alteration in 
design. 

The author introduces his book with a chapter 
on general knowledge required by the surveyor, 
solution of triangles and problems in triangulation, 
office work, principles of optics and other informa- 
tion necessary to the surveyor, including examples 
of the costs of surveys under varying conditions. 
Following on this introduction the usual operations 
in surveying are described, such as: Chaining, 
levelling, and angular measurements. The text is well 
illustrated by examples fully worked out, with 
explanatory drawings. Modern instruments and 
aids are described in detail with illustrations, and 
the most suitable types of instruments for the 
nature of the special work to be undertaken are 
specified. The author gives considerable space to 
tacheometry, in principle and as used in the field, 
to stadia traverse contours, and to the taking of 
cross-sections. This first part gives the information 
required by the junior engineer for the preparation 
of plans and sections accurately and the principles 
employed in the lay-out of constructional work in 
the field. 

In the chapter on forest surveying the Zeiss 
traverse outfit for forest surveying, designed by 
Capt. Wace, R.E., is described ; the main idea is to 
reduce to a minimum the work to be done by the 
surveyor and increase the speed of the survey and 
so reduce the cost. The use of the plane table and 
range finder in field work is illustrated and their 
functions clearly explained. 

A number of examples, from actual works carried 
out, of reconnaissance, preliminary and detailed 
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surveys are then given. Drainage areas, irrigation 
surveys, tunnels, harbour surveys are considered, 
and the author has included a thorough examina- 
tion of the work required in the preparation of 
estimates and plans for railways from the field 
organisation of survey parties to transition curves 
and railway points and crossings. In these different 
examples the methods of control in surveying and 
levelling are given in great detail and form a 
valuable reference for the civil engineer engaged in 
similar undertakings. Several examples of the 
triangulation for recent large bridges and viaducts 
are included. In a future edition the author may 
be able to include a special chapter on levelling 
and the methods used to prevent deviation in the 
sinking of cylinder foundations, deep wells on the 
curb principle and to minimise the deviation which 
is a serious difficulty in sinking deep bore holes. 
Field organisation of survey parties and their cost is 
information not readily accessible, and the examples 
of reconnaissance for a proposed railway line in 
Africa carried out by the author with aneroid baro- 
meter and cadastral plans, and the preliminary 
reconnaissance for a road in undeveloped country, 
are instructive and valuable examples of such 
work, fully illustrated with maps and sketches. 
Photography as an aid is used to an increasing 
extent by the civil engineer in location and the 
preliminary survey of sites for construction work, 
and a chapter on air photography and co-ordinate 


_graph instruments gives the latest information on the 


development in this rapid method of preliminary 
survey. A detailed description of the recently 
completed survey of the Hoover Dam site in 
Colorado, U.S.A., is a good example of the high 
standard which photographic surveying can reach. 

In more places than one there is a hint that the 
junior civil engineer is, on occasion, rather stupid, 
and this reflection seems even to apply to “ Chiefs 
and consultants in their mahogany panelled offices.” 
We trust that such engineers, if they really exist, 
will benefit by this publication. 


Engineering Geology. By C. 8. Fox, D.Sc., M.I.Mech.E., 
F.G.8._ London: The Technical Press, Limited. 
[Price 35s. net.] 

Dr. Fox is the author of various papers on 
geology as it concerns the engineer, and published 
an outline of the subject in 1923, in !°- book 
entitled Civil Engineering Geology. The ent 
comprehensive volume is the result of long ex- 
perience in the field and laboratory, with information 
added selected from different sources. The author 
gives first a very clear analysis of the present views of 
astronomers and physical chemists on the funda- 
mental conceptions in regard to matter and energy— 
the cosmic aspects of geology. He then discusses 
the common rock-forming minerals, the principal 
rock types, and the physical characters of rocks. 
The igneous, sedimentary and metamorphic rocks 
are described in detail, their occurrence, the sizes 
obtainable at the quarry, &c., being dealt with. 
Fine micro-photographs illustrate the text, and the 
author has kept in mind, in the midst of his 
enthusiasm for exact scientific definition and 
description, the chief interest of the engineer in the 
durability, hardness, toughness, porosity and 
strength of rock as used in constructional work, as 
well as the change in minerals composing rocks if 
subject to conditions quite different from those 
in which they were formed. The author gives 
tables showing the porosity, crushing strength, 
coefficient of thermal expansion, stress produced 
by rise of temperature and specific eal for the 
typical building stones used in construction. In the 
chapter on the choice of materials practical examples 
are given of the wearing properties of stone used 
in the solid or as aggregate in different circumstances 
and classes of work; the references to examples 
in actual work, which are a feature throughout the 
book, add to the value of the advice given as to 
choice. Portland cement and Ciment Fondu are 
fully discussed and many useful notes are given on 
the reasons for the breaking up of stone and methods 
of improving its durability. 

In the remaining sections of this work earth 
tremors are discussed. A photograph of topical 
interest is one of the damage near Quetta during 
the Baluchistan earthquake of 1931. 

















The stability | 


of hill-sides and cliffs, quarrying and tunnelling, 
retaining and protecting walls, and building sites 
are dealt with in succession and a concluding 
section is given on underground and surface water 
supplies, the quality of water and conditions 
affecting the regime and discharge of rivers. This 
work is finely illustrated and numerous geological 
sketches add to the value of the text. Only one 
sketch we may criticise: on page 287 a pitching 
syncline is shown with a curious little dam in its 
bosom. This book is a mine of information, in 
which the civil engineer may work to his advantage. 


Strength of Materials. By J. E.Boyp. Fourth edition. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 21s. net.] 

Tue purpose of this book is to give an outline of the 
physical and mathematical ideas underlying strength 
of materials, together with sufficient experimental 
results and simple applications to indicate to the 
student the application of theory and to prepare 
him for more technical works on machine design, 
structures and reinforced concrete. It is assumed 
that the reader has mastered the principles of 
mechanics and of the integral calculus, although 
the last chapter of the book contains, rather as an 
appendix, notes on properties of areas, as an example 
of applied mathematics, while elsewhere centre of 
gravity and moment of inertia are discussed. 

In this new edition, stress beyond the elastic 
limit has been extended to include yield point and 
failure in shear as well as in tension and compression, 
and many experimental results are quoted with 
photographs of apparatus and specimens. Deflection 
of beams is presented both by the classic method of 
successive integrations and by area moments. The 
theorem of three moments is given for beams 
carrying uniformly distributed loads and also 
uniformly increasing loads over part of the span, 
and for beams with supports not in the same 
horizontal plane. The chapter on resilience of 
beams now includes the method of elastic energy 
applied to indeterminate beams and closed circular 
rings. The theory of curved beams has been simpli- 
fied by the derivation of a general equation for the 
resisting moment. 

At the end of each chapter, examples with solu- 
tions are given. Throughout the book the diagrams 
are excellent and the type is clear and well set. 
It would, however, be of great benefit to the serious 
student if a great many more references were given 
to current papers and articles. Encouragement in 
this direction is very desirable if a habit of real 
study is to be developed. In the same way, the 
book would gain greatly if a sense of historical depth 
were introduced by an acknowledgment of the 
origin and date of some of the main principles 
employed. 


Le Moteur a4 Explosions. Volume II. By R. DrevitiEeRs 
and P. Mercks. Third edition. Paris: Dunod. 
In Enorunzerine of April 19, 1935, page 408, the 
first volume of this important work was reviewed at 
some length, so that here it may suffice to confirm 
very briefly the maintenance of the high standard 
set in the first volume, and to remark on the out- 
standing features of interest. The two volumes 
total nearly 1,500 pages, and, but for the graceful 
style, no doubt imbued in part by the French lan- 
guage, the book would seem by its thorough and 
exhaustive treatment to resemble a very standard 
German work. The main chapter headings give the 
general viewpoint of the authors. Distribution, 
including valves, cams and valve springs, is followed 
by a thorough treatment of manifolds, including 
twin pipes, hot spots, and jacketing. Then follow 
engine cooling, including radiators and pumps ; 
lubrication, including oil pumps and bearing metals ; 
désaxé and radial engines, and two-stroke motors, 
which are dealt with too briefly. Starting and 
governing are followed by general chapters on power 
characteristics and tests. Some notes on fatigue 
and the utilisation of materials are followed by the 
concluding parts dealing with the adaptation of the 
engine to the automobile and the aeroplane—the 
latter including supercharging. At first sight the 
second volume seems to be in many parts a repeti- 
tion of the first, as, for example, on supercharging 








and distribution, but the treatment in the two 
volumes is different. In the first volume the point 
of view is rather more academic and fundamental, 
whereas in the second design and application appears 
to be more in mind. The fact remains, however, 
that both volumes are full of interesting and useful 
information, a good deal of which is fresh and 
otherwise inaccessible. In the applications to 
aeronautics a useful insight into the flying problem 
is given ; range of action, effects of head and fol- 
lowing winds, as well as double journeys, as in raids, 
are discussed. Most striking is a concise but illumi- 
nating page on the stratosphere, in which the main 
facts of interest to the engineer are given in a clear 
and practical manner. As a contrast with this 
broad subject may be mentioned the excellent 
details on oil grooves in bearings and the meticulous 
examination of valve-spring difficulties. A novel 
line of thought is introduced in connection with 
hysteresis in valve-spring wire, viz., is the internal 
friction at high speeds sufficient to affect the virtual 
stiffness and resilience of the material, and is this 
a contributory cause of failure in service ? Stimu- 
lating novelty in ideas and outlook is, in fact, a 
pre-eminent feature of the book, and it is to be 
hoped that some enterprising translator will make 
the volumes available to those who do not read 
French. 


Liquid Fuels, Their Manufacture, Properties, Utilisation 
and Analysis. By Harotp Moore. London: The 
Technical Press, Limited. [Price 21s. net.] 

In the preface to this volume, the author explains 
that his earlier work, first published in 1917, and 
revised in 1920, had become out of date, owing to 
the great advances made in the past fifteen years. 
As it was found that it was not possible to deal 
with it satisfactorily by another revision, the present 
volume has been produced. The author describes 
this as “ intended solely as a concise manual for 
those engaged in the oil trade, for engineers manu- 
facturing or operating internal-combustion engines, 
and for those of the public who may wish for a 
survey of the subject.”” The assistance of co-authors 
has been enlisted, and Messrs. C. T. Kelly and W. A. 
Woodrow, both deal adequately with the sections 
they contribute, but we regret that, ae a whole, the 
volume does not impress us favourably. For a 
“manual ” some of the statements are surprisingly 
loose, while discarded apparatus for the measure- 
ment of detonation is needlessly included, in view 
of the progress in researches of this kind. The fact 
also should be well known to the author that the 
standard fuels he describes are really prepared by 
the Standard Oil Development Company, and are 
supplied in this country by the Anglo-American Oil 
Company, and not, as stated, by the Ethyl Gasoline 
Corporation. In other cases the explanations given 
cannot be regarded as satisfactory, as, for instance, 
when the author deals with the difference between 
carburettor and Diesel engines on light load, and 
we feel that if a future edition is called for, the 
opportunity should be taken to make very con- 
siderable revisions. 


Chromium Steels. By RK. H. Greaves. London: 

H.M. Stationery Office. [Price 7s. 6d, net.] 

From the time of Vauquelin’s discovery of chromium 
over 100 years ago, the development of the alloys 
of this metal was gradual until the demands of 
the Twentieth Century gave an impetus to the use 
of chromium in steel making. A comprehensive 
survey of published information on chromium steels 
was recently prepared at the Research Department, 
Woolwich, as a preliminary to research on some 
branch of this subject, and this has now been issued 
in the form of a text-book. To avoid duplication of 
matter already included in Monypenny’s work and 
in that of Thrum in America, the high-chromium 
steels used for resisting corrosion and heat are not 
dealt with, a wise decision which might be emulated 
by other authors in preparing such texts. 

The volume opens with a historical introduction 
which reminds us once more of that important 
suggestion of Berthier, as long ago as 1821, that 
chromium could be introduced into steel in the form 
of ferrochromium, a suggestion which was ignored 
for many years. There is no mention of the 
discoy ary of large deposits of chromite as a result 
of that chance recognition by the young metallurgist 
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hho Gallon a being given. An| There is nothing outstanding in The Office Super- 
Fig.3. - ners {3 Wate tank : additional ex- | visor, but it is a book which many responsible for 
p | J Water S Supply ample of work | office work could read with profit. It is known 
ANY” of ' ’ not previously | that, from the standpoing of the efficient use of 
; \ Aggregates "ag ad available is the | labour, office supervision is often among the least 
i Connectian few-| \ = hap . Ar Concrete research of | effective in industry. It would seem sometimes, 
Canent ws thie) * ae Genders, David- | jas if either the office supervisor is thought to be 
, p wition of \ + opts son, and Marks | heaven-sent or that office supervision is to simple 
= | tal Pes arene ow ed a on the influence that even a fool can make himself effective. The 
- 
7 | ! of silicon and/|authors seem to have this in mind, for in their 
\ }_% manganese in| foreword they relate a “typical supervisor’s ” 
i FF ".2m Bie 1-7 per cent. to| statement: “ Your chief says to you, ‘1 want you 
a? ay @CubYard 2 per cent. chro- | to take charge of this department. God bless you : 
1.— Aggregates Batcher mium steels, in| go to it.’ He hardly ever tells you how to handle 
Gonont which work the | things right. The aext thing you know you are 
(608.4) Chain Drive to Batcher manganese|in his office getting called down for what you did 
Serew Conveyors ly ly varied between} wrong.” The incident is from the United States, 
0-33 per cent. | but it is doubtful if some of the British offices can 
Tyson of the pieces of chromite used by a farmer to;and 0-9 per cent. The results covered critical| say more than that we are no worse—a dubious 
prop up his cider barrels in a Baltimore market ; | ranges, liability to cracking, effect on mechanical | satisfaction. 


nor of the fact that, as early as 1896, De Chalmot 


| properties and on tempering, and take 


in North Carolina produced ferrochromium in the | 


electric furnace. 


The constitution of the iron-chromium alloys is | 


next reviewed, including the X-ray examinations 
which established the existence of a continuous 
series of solid solutions of iron and chromium, and 
Preston’s work as far as 1932. Then follows a dis- 
cussion of the constitution of the chromium-carbon 
systems, and next a chapter surveying the iron- 
chromium-carbon alloys. The carbides of chromium, 


| welcome addition to the book. 


as they should be called, have been the subject of | 


some interesting work since the days of Deville, 
Debray, and Moissan, 
this volume as definitely established. Of great 


importance are the iron-chromium alloys containing 


bat only three are given in | 


carbon, references to 56 papers emphasising the | 


volume of work which has been done in this direction. 

Heat treatment of chromium steels occupies a 
chapter of 16 pages, and includes certain details 
hitherto unpublished of work by Genders and David- 
son of the Research Department, Woolwich, on the 
mass effect in the heat treatment of a 2-7 per cent. 
chromium-steel forging. 
a hollow cylinder which had been bored before 
forging, the effects of quenching by water and oil 


Specimens were cut from | 


up a large 
proportion of a chapter in this subject. 

The volume concludes with a section on the 
physical properties of chromium steels and their 
general uses. As a whole, the book has not suffered 
from the fact that it had its origin in a review of 
published information. An appendix on the 
chemical analysis of such steels is a concise and 
Two points may be 
book hardly 
the omission to include 
and, secondly, the | 
A full index is a| 


in which the 
its high standard : firstly, 
work published after 1933, 
paucity of detail in the index. 
great time-saver. 


mentioned 


Henry E. Nices and Mary 
New York: John Wiley 
Chapman and Hall, Limited. | 


The Office Supervisor. By 
Cusuine Howarp NILEs 
and Sons, Inc. London : 
[Price 10s. net.] 

Tuere have been many books written in which the | 

subject matter has been the Works—its administra- 

tion, its organisation and control; but there are | 
singularly few in which the sole subject has been 
office organisation and control. The book we are 


now reviewing deals entirely and solely with office | 


work; its personnel, organisation, and control. 


Many examples of inefficiency are quoted, but 
the authors do not content themselves with just 
flinging stones. In the 15 chapters into which the 
book is divided, they deal fairly completely with the 
various functions of office work, not overlooking the 
importance of the human factor. The supervisor’s 
general responsibilities are defined and described, 
although the list given of these would appear to be 





maintains | 


unnecessarily long and, to some extent, almost 
repetitive. There are a number of chapters in 
| which the personnel factor is the subject, covering, 
for example, the choosing and training of labour and 
| dealings with subordinates and superiors. In other 
| chapters the handling of work, its measurement, 
| planning, subdivision and general arrangement, are 
| considered. 

Altogether it is a book worth perusal. The 
|authors are not dictatorial; there is no attempt 
| to lay down any specific system or method of proce- 
dure. Many examples of unwise, ill-considered and 
/even foolish policies are quoted, and these literally 
speak for themselves. There is a human atmos- 
phere pervading all that is said, and the efficiency 
that may ensue from following the advice given 
should be free from the objections which so often 
follow taking the expert’s advice. 
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Fig. 4. 


THE HANDLING OF CEMENT AND 
CONCRETE AT THE WHEELER 
DAM, TENNESSEE RIVER. 


Some time ago we gave in these columns* a summary 
of a report on the development of the Valley of the 
Tennessee River, in which reference was made to 
various projects, including the regulation of the 
river for power purposes by means of dams which had 
the approval of the Army Corps of Engineers who 
have the final say in such matters when they affect 
navigable waterways. When President Roosevelt’s 
programme for national recovery and overcoming 
unemployment was put into operation in the latter 
part of 1933, the so-called Dam No. 3 of a considerable 
series was put in hand, the site of this, with others, 
having been chosen with the comprehensive object 
of effecting flood control, improving navigation and 
making available, when necessary, large outputs of 
power. These dams, in addition to their numerical 
designation used for official purposes, usually carry the 
name of some place or person, and No. 3 is to-day known 
as the Wheeler, or Gen. Jos. Wheeler Dam, being named 
after a Confederate General and a Commander of 
United States forces in the Spanish-U.S.A. War. 

In May, 1933, development work of this character in 
the Tennessee Valley was placed in the hands of the 
T.V.A. (Tennessee Valley Authority). In January of 
that year, however, the Corps of Engineers had started 
construction of navigation locks at what was to be the 
north abutment of No. 3 dam and this work was in 
progress when the T.V.A. came into being and was 
still being continued when authority was given for the 
construction of the dam itself, in October of that year. 
The Wheeler Dam is at the head of the lake formed 
by the Wilson Dam (War Department Dam No. 2, 
at Muscle Shoals) and is 15} miles above that structure. 


* See ENGINEERING, vol. cxxxvi, page 82 (1933). 





Two-YarRp MIXER ON PonTooN. 


er ee ror T Biri Fo 
" ae er tn 


The dam will be: about 70 
| ft. high, foundation to 


AT WHEELER DAM, 


Fie. 5. 






7 


ALABAMA. 





Futvier-Kinyon Cement Pump. 





‘ 


i a? 


aq 
= i 


Oy el ed) 
Pc 
a: 


OTS 
wa 4 
















| crest, approximately 6,000 
ft. long, and the reservoir 
above it will be about 100 sq. miles in area, the im- 
pounded water extending some 80 miles up stream to 
Buck Island about five miles above Guntersville, Ala. 
The cost. of the work is put at 20 million dollars, ex- 
clusive of the power house, the latter having been ten- 
tatively. planned for the development, when necessary, 0 
375,000 h.p. At the dam site the river is 6,400. ft. 
wide. On the south side is a vertical bluff 100 ft. high, 
rising directly from the water; on the north side, as 
already mentioned, the navigation locks are sited. 
To have spanned the whole site of well over a mile, 
an effective cableway would have involved excessive 
expense, and some other means of handling materials 
had to be sought. It was finally determined to »opt 
water transport for both materials and plant, making 
use of Lake Wilson and the rail connection providing 
access to the Wilson Dam, as well as the Tennessee 
River below that dam. Cement and aggregates were 
brought to the site in barges and the concrete mixing 
plant was placed on barges which could be moored 
alongside the cofferdam in which the construction 
work proceeded, at any point, along the length, as 
desired. The arrangement of such mixing plants 
naturally presents very different. problems from those 
met with in plants for land operation. Complicated 
questions of stability have to be considered owing to 
the variation and movement of loads, and overall 
height has to be kept down as much as possible, while 
machinery and weighing apparatus must work equally 
well whether the pontoon is on an even keel or is 
tilted by the revolving crane, situated on the barge 
and used to deliver the material at a considerable 
reach to points inside the cofferdam. 

The equipment used at the Wheeler Dam is illus- 
trated in Figs.1 to 6, on this and the opposite pages, and 








“ENGINEERING” 


in Figs. 7 and 8, on Plate I, The last shows two mixing- 
plant pontoons in the foreground and one in the distance 
at. work delivering concrete to the dam works. In the 
case of the plants in the foreground, the mixed concrete 
is handled on to the work by the large revolving portal 


f | crane on the left, while the revolving cranes on the 


pontoons deliver aggregates from barges alongside to 
the mixing-plant hoppers. In the case of the third 
plant, the pontoon crane will be seen delivering concrete 
directly on to the work. Either method may be employed 
as most convenient at any particular stage of the work. 
Fig. 7 shows the equipment provided on a pontoon. 
Actually the view shows two pontoons alongside each 
other, but only one equipped. The most noticeable 
features are the aggregate hoppers, the cement bin and 
revolving crane. The pontoons measure 90 ft. by 
40 ft. by 7 ft. deep, with a loaded draught of 5 ft. 6 in. 
Particulars of the mixing plant are given in Figs, 1 to 3, 
while Fig. 4 shows the 2-yd, mixer being discharged. 
From the drawings it will be seen that the aggregates 
hopper has a capacity of 150 tons in three divisions, 
This stands nearly 36 ft. high above deck level, and 
material can be heaped to another 6 ft. above coping 
level. The main columns carrying the hopper are of 
8-in. by 31-lb. I-sections and the resulting structure 
accommodates below the hopper a 2-yd. aggregate 
batcher and weigher, and below this the mixer, as will 
be seen in Figs. 1 and 2. In addition, there is a 2-yd, 
cement batcher and a 100-gallon water tank. Close by, 
shown on the left in Figs, 1 and 3, is a circular cement 
bin, 15 ft. in diameter, having a capacity of 500 barrels. 
This is placed as low as possible to keep weights down, 
and only just high enough to accommodate above deck 
level a 14-in. rotary valve and a 9-in. horizontal feeder 
screw 8 ft. long, delivering cement to a vertical screw 
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conveyor shown in Fig. 1, and supplying the cement 
batcher by means of an inclined chute. Air jets are 
situated just above the 14-in. rotary valve to loosen the 
cement in case it arches and packs and fails to run freely. 
The cement bin and mixer plant are arranged in a 
very compact manner and a single 10-h.p. motor on 
deck drives both the horizontal and vertical feeder 
screws, The cement-weighing batcher is suspended 
from the chute referred to above as feeding it, and is 
furnished with a dial weighing machine, indicated in 
the drawings, The gate leading from the chute into the 
weighing hopper is of the louvre type, with three slats, 
and is operated by a small hand lever. As the operator 
opens the gate by means of the lever, the motor driving 
the conveyor screws is automatically started up and 
cement is fed to the batcher. Conversely, when the 
exact weight has been reached and the gate is closed, 
the interlock with the lever cuts off current to the 
motor. The dial scales for the batcher are suspended 
so that they always hang plumb whatever the list of the 
barge. The aggregate batcher has scales of the same 
general type. 
The water-measuring tank holds 100 gallons. Its 
disetiarge valve cannot be opened unless the filling 
valve has been previously closed, a mechanical inter- 
loge @nauring these conditions. The tank is suspended 
from above, instead of being supported from the 
operator’s platform, and ing freely, is unaffected 
by any tilting of the pontoon. e quantity of water 
is ¢ontrolled by an adjustable overflow pipe, located 
centrally in the tank in order to minimise risk of error. 
The Whole plant is intended for manual operation of 
the batching equipment, one operator handling the 
batehes into the mixer, and a second the discharge 
of the mixer into the concrete buckets. The latter 
are of the two-line drop-bottom type of 2-yd. capacity, 
and, as stated, are either handled by the revolving 
crane on the pontoon, or by portal cranes in the coffer- 
dam, The latter travel on a 16-ft. track on a gantry 
14 ft. high. The whole of the equipment at the Wilson 
Dam site, including the floating mixing plants, is 
electrically operated by means of power brought by 
transmission line from the Wilson Dam power-house. 
The coarser aggregate used is mostly of limestone 
structure. The aggregate is brought up by barge, as 


shown in Fig. 8, graded into 4 sizes as follows: 
Sand, No. 0 to No. 4; gravel, No. 4 to }in.; } in. 
to Ifin,; and Ijin. to 3in. At the mixers, the 


material is recombined in the proportions desired. 
The coarsest class is only used in mass concrete, 
not reinforced, while the smaller are employed 
in the reinforced-concrete parts of the dam and the 
power-house substructure. Most of the concrete is 
proportioned to give a strength of 3,000 lb. per square 
inch at 28 days. A maxivum water : cement ratio of 
0-9 by volume is insisted nu) on. 

The cement used is finely ground, passing 98 per 
cent. through a 200-mesh sieve. It is a modified 
Portland cement having a setting temperature some- 


what higher than the “ low heat” brands such as that |} 


employed at the Boulder Dam. The cement is handled 
in bulk, as is often the practice in the United States, 


the use of bags, sacks, or barrels being dispensed with | 


and covered goods wagons of the standard box-car 
type being loaded to the rated capacity. On arrival 
at destination, suitable arrangements have to be made 
for handling the material into temporary storage. 


this particular instance, as already stated, all transport | taking manner in which it is done. 


to site has been by water, and the bulk cement was 


brought to the dam works in shallow-draught, house. | 
Here it was unloaded by portable | some cases, however, a number of tentative and 
pump with a sufficient length of flexible delivery-pipe | guarded conclusions are drawn. Taking first the report | the effect of atmospheric corrosion on metal discs 
|of the committee on the corrosion of iron and 


boat-type barges. 


line to enable connection to be made with the cement 
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At the latter point is a collar p provided with a 


compressed-air pipe and connection ¢ and r, by means | 
of which air is injected into the cement for the purpose | 


of rendering it fluid. No attempt is made to convey 
the material by air. The cement thus passed through 
the pump is delivered through the lay pipe n and the 
flanged connection o, coupled up to the pipe line 
feeding the storage bin. Most of these features can 
be made out in the photograph reproduced in Fig. 5. 
The above description covers the essentials of the 
pump proper, but to make the a more service- 
able, provision is made for it to move under its own 
power and to be easily manewuvred 86 a8 to work 
into corners and round obstructions, and thus to leave 
little for final cleaning up by rake or other means. 
Returning to the gear-box /, this contains two sets 
of gears and clutches, either or both capable of engage- 
ment with the driven shaft /, and serving as transmission 
through sprockets s and chains, for driving indepen- 
dently or together the pair of wheels on which the 
pump is mounted. The chain drive will be readily 
recognised in Fig. 5. There are two levers m (Fig. 6), 
as will be clear from Fig. 5, and duplicate sets of links 
tand u. One set of all these is provided for the drive 
of each wheel. Without entering into too much detail 


rod ¢ in one direction causes one member of a planétary 
drive to be gripped by a band, while a similar move- 
ment of the rod u transfers the grip to another member. 
Thus, when ¢ is operated by pushing m forward, the 
drive to the chain ket is in one direction, and 
when u is brought into use by pulling m back the drive 
is reversed. drives for the two wheels being quite 
independent, the machine can be manceuvred 
manipulation of the two levers m as desired, either 
together for straight forward or reverse, or in opposite 
senses to any degree for working in any direction 
i is between 900.2.p.m. and 


necessary. 
The main motor 
1,200 r.p.m.,. and iis perfornted-diec speed about 
30 r.p.m. When working into a depth of cement the 
| pump may be left unattended, as the control levers 
| spring back to the disengaged positions and the atten- 
| dant does not have to hold on to them continuously. 
| When the dise has worked through down to the floor 
| the pump is moved slightly for the disc to cover fresh 
| material. The motor is of 40 h.p. and the capacity 
of a pump 150 barrels per hour, unless the distance 
| is excessive, 400 ft. being a fair length of delivery 
| pipe. 











RESEARCH WORK ON CORROSION 
IN THE UNITED STATES. 


For a number of years the American Society for 
Testing Materials has been most active in the organi- 
sation, on a large scale, of research work on the corrosion 
of metals. The Society has four standing committees 
at work, all of whom are pursuing extensive programmes 
| dealing with the corrosion of iron and steel, non-ferrous 
| metals and alloys, die-cast alloys, and screen wire cloth. 
The reports for 1935 of these four committees, which 
| have recently been published, contain a mass of tabu- 

lated data and give some indication of the truly enor- 
|mous amount of work undertaken by the committees 


In| and their investigators, and the thorough and pains- 


As many of the 
investigations are still incomplete, the reports are 
mainly concerned with the progress of the work. In 


steel, 


of the drive, it may be stated that movement of the. 
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and steel tubing. Data regarding the sheet specimens 
only are quoted in the report, and, from the brief 
particulars given, it does not appear that the copper- 
bearing sheets give much, if any, better service than 
those low in copper. With regard to the riveted plates 
and the steel tubes, the report makes the guarded 
statement that it is not considered that conclusions as 
to the relative merits of the specimens should be drawn 
at this time. The field tests on galvanised, cadmium- 
plated and hot-dipped aluminium and lead-coated 
sheets were conducted at Brunot Island, Pittsburgh, 
Sandy Hook, New Jersey, State , and Altoona, 
Pennsylvania, and at Key West, and the conclusion 
arrived at is that the service given by a metallic 
coating, of zinc, for example, depends on the weight 
of coating and its uniformity rather than the method 
by which it is applied. The same weight of galvanised 
zine coating, however, was found to give different 
d of protection in different localities. 

e committee dealing with the corrosion of non- 
ferrous metals and alloys is studying the behaviour, 
when exposed to industrial, rural and coastal (marine) 
atmospheres, of 24 specimens, comprising copper and 
copper alloys, aluminium and aluminium alloys, nickel 
and nickel alloys, lead, lead-antimony alloy, tin, and 
zinc. The procedure consists in determining annually 
the change in weight of 9 in. by 12 in. plate specimens, 
the change in tensile strength, and percentage elonga- 
tion as the result of exposure, and in making a critical 
Visual examination of the plates. The specimens had 
been exposed for some three years when the report 
was written, and this states that so far only a few of 
the materials had suffered extensive corrosion in 
either the industrial or the marine atmospheres. The 
corrosion of all metals and alloys was negligible in 
rural atmospheres. The 70:30 nickel-copper alloy, 
the commercial nickel, the tough-pitch copper, the 
phosphorised commercial copper, the tin-bronze, the 
aluminium-bronze, the brasses, the lead, and the 
high-grade zinc samples appear to have given a good 
account of themselves, while the percentage elongation 
values of some specimens of Duralumin and of an 
aluminium-rich magnesium-silicon alloy were reduced, 
in some cases, somewhat substantially. Aluminium- 
coated Duralumin, however, gave quite satisfactor) 
service. The test data so far obtained indicate that 
New York City was the most corrosive of the industrial 
types of atmosphere and La Jolla, San Diego, California, 
the most corrosive of the sea-coast atmospheres. 
Immersion tests on non-ferrous metals were also con- 
ducted in salt water at Bridgeport Harbour, Connecticut, 
in sodium hydroxide solutions and in dilute hydrochloric 
and sulphuric acids. After an exposure period of 
243 days at Bridgeport, the material which gave the 
best results was a lead-bronze containing 75 per cent. 
of copper, 10 per cent. of tin, and 15 per cent. of lead, 
its tensile mechanical properties being apparently 
unaffected by the immersion. A tin-bronze and an 
aluminium-bronze, containing respectively 8 per cent. 
of tin and 8 per cent. of aluminium, also gave good 
results. On the other hand, the tin and aluminium 
bronzes, in common with commercial eopper and 
several brasses, suffered severe corrosion when in 
contact with sodium hydroxide, while a low-carbon 
22:20 nickel-chromium steel, an 18:8 chromium- 
nickel steel, a 70 : 30 nickel-copper alloy, and commer- 
cial nickel of 99 per cent. purity showed very little cor- 
rosion. The tests in hydrochloric and sulphuric acids 
| are in process of completion, but are not yet concluded, 
| and few data are available. 


Some interesting tests have been conducted to study 





|} when in contact with dissimilar metal discs. The 


bin (at the point shown in Figs. 1 and 2), while the | this is mainly devoted to field tests and total-immersion | investigation has been in progress for three years, and 


barge was tied up alongside the mixing-plant pontoon. | 
The we employed for the purpose are portable | 
Fuller-Kinyon pumps, which are widely employed under | 
such conditions. One of the pumps supplied by Messrs. | 
The Fuller Company, of Catasanqua, Pa., U.S.A., for 
the Wheeler Dam work is shown in Fig. 5, while the | 
drawing, Fig. 6, will serve to make some of the essential | 
features clear. The pump consists of a screw 5 enclosed | 
in a tube a, the screw being on an extension of a shaft c 
on which is the armature of a motor d, the latter | 
driving the screw direct. Qn the back end of the 
motor shaft is a spur wheel ¢ driving through gears | 
an upper shaft f. 


!, which will be referred to immediately, but on its | inspection in November, 1934, none of the No. 16| corrosion. 


tests in sea water of copper-bearing and non-copper- 
bearing sheet specimens, ard with specifications and 
tests for metal-coated specimens. The field tests on 
specimens of iron and steel sheet are conducted at 
Annapolis, Maryland. The sheets are of No. 16 and 
No, 22 gauge, and comprise a wide variety of products, 
including wrought iron, basic and acid open-hearth 
steel, and Bessemer steel. In general, the copper- 
bearing materials contain from 0-2 per cent. to 0-3 per 
cent. of copper, while the copper content of most of 
the non-copper bearing specimens is well under 0-1 per 
cent. The sheets were first exposed to the atmosphere 


| it is felt that certain tentative conclusions may now 
| be drawn. Lack of space prevents us from quoting the 
| whole of the results obtained, but it is of interest to note 
|that in the severe marine conditions at La Jolla, 
|electrolytic action was negligible in the case of the 
following metal couples: Cu-Pb, Fe-Ni, Fe-Pb, Sn-Ni, 
Sn-Pb, and Ni-Pb. For the sake of brevity, we have 
used symbols for the various metals, Action was 
considerable, however, in the case of Al-Cu, Al-Sn, 
Al-Ni, Al-Pb, Cu-Fe, Cu-Sn, Cu-Zn, Fe-Zn, Sn-Zn, 
Zn-Ni, and Zn-Pb. Other marine atmospheres were 
less searching than those at La Jolla, and only the 


The latter passes through a gear-box | on October 17, 1916, and up till the time of the last| Al-Cu and the Cu-Fe couples suffered considerable 


In industrial atmospheres, the Cu-Fe and 


direct drive connects with the cardan shaft g, running | gauge sheets had failed by perforation. On the other| Fe-Sn couples gave evidence of considerable action, 


forward to the head A. 


Here there are enclosed a worm | hand, 56 of the non-copper-bearing sheets, specimens | while in rural atmospheres the degree of electrolytic 


and worm wheel, which drive a vertical shaft inside | of No. 22 gauge, had failed during the eighteen years’ | action was negligible in most cases. 


the casing i, at the bottom of which is the disc &. 
From Fig. 5 it will be seen that the latter is perforated, 
and as it revolves on the powdered cement it breaks 
up any lumps or compacted piles and feeds the powder 
round to the screw pump. The latter is of varying | 
pitch, and the end is enclosed in a hood so shaped that 
the plate & tends to crowd the cement into the hood | 


exposure, compared with only seven of the copper- 
bearing. This would seem to indicate that, under the 
conditions of the test, the copper-bearing materials 
give better service. 

The sea-water total immersion tests are conducted 
at the U.S. Navy Yard, Portsmouth, New Hampshire, 
and at the U.S. Naval Station, Key West, Florida. 


One of the Society’s most extensive research schemes 
is administered by a committee on die-cast metals 
| and alloys. The present report covers an investigation 
| of certain aluminium die-casting alloys, but also gives 
| prominence to the results obtained from the exposure 
| of 12 aluminium and 10 zine alloys to six outdoor and 
| four indoor atmospheres for five years. The outdoor 


— yrsy 80 as to ensure a good “ seal” at the inner| The specimens comprise No. 16 gauge iron and steel | stations were at Key West, Sandy Hook, Rochester, 
end of the screw. 





sheets, first exposed in March, 1927, riveted plates, 








Altoona, New York, and State College, Pennsylvania, 
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MOTOR-OPERATED BENCH 
GRINDING MACHINES. 


Tue ubiquity of electric current as a source of power | 
in such places as garages and small workshops is tending | 
to the employment of grinding and buffing machines | 
instead of the file and emery paper. A compact bench | 
grinder designed for use with current of standard 
voltages has been developed by Messrs. Rotax, Limited, 
Willesden Junction, London, N.W.10, and was first 
demonstrated at the recent Motor Show at Olympia. 
The grinder is made in two sizes, viz., with a wheel 
7 in. or 6 in. in diameter, and may be used either on a 
bench or on a small pedestal. Each size of grinder 
has two wheels situated one on each side of the totally- 
enclosed motor in the centre and mounted directly on 
the rotor shaft, which is carried in substantial ball- 
bearings housed in removable covers on the stator 
casing. The motor is mounted on a neat pyramidal 
base in which the control switch is contained. The 
grinding wheels of the larger size of machine are 7 in. 
in diameter by | in. wide, and have a hole § m. 
but wire-brush wheels, polishing and 


in diameter, 
buffing wheels, can be used equally well. Wheel 
changing is facilitated by the construction of the 


wheel guards, These are carried on the stator housing 
and have removable end covers. They can be swivelled | 
round on their bearings so that the segmental opening | 
for approach to the wheel is in any convenient position | 
desired. They also carry work rests which can be| 
adjusted as the wheel wears and large circular adjustable 
eye-shields fitted with safety glass. The motors are | 
not of the universal type, but are constructed for four | 
standard voltage ranges between 100 and 250 volts, | 
that is, the machine can be supplied for work with | 
any one of the four ranges. The speed depends upon | 
the frequency if alternating current is used, and ranges | 
from 1,500 r.p.m. with 25-cycle current to 3,600 r.p.m. 
with 60-cyecle current. With direct current, the speed | 
3,000 r.p.m. The 6-in. wheel grinder is on the} 
same general lines as the larger one, but is, of course, 
lighter and smaller. It has not, however, end covers 
to the wheel guards, neither are eye-shields provided. 
The base is fitted with rubber feet to prevent slipping, | 
as it is generally found unnecessary to bolt the machine 
down to the bench In both cases, when a pedestal is 
used this is provided with an integral water pot and is 
of such a height as to render operation comfortable 


is 








UNIVERSAL PLATES FOR 
FABRICATED STEELWORK. 


Berore the main processes of fabrication are com- 
menced there is a considerable amount of preliminary 
work that must be done on all structural steel to remove 
any unevenness in the material as it comes from the 
mills; angles and joists, for instance, have to be 
straightened and plates flattened. Plates rolled in an 
ordinary mill are roughly sheared to size at the steel 
works with a margin on each edge approximately equal 
to the thickness, and after being flattened they must 
therefore be cut more exactly to the required dimen- 
sions, either by re-shearing or by planing the edges. | 
As this work takes time and adds to the fabrication 
costs any new units of construction designed to facilitate 
the preliminary operations are of considerable value. 
Such a unit is the Universal plate, which is produced 
in a mill having two pairs of vertical rolls in addition 
to the usual pair of horizontal rolls, so that the plate is 
rolled on its edges as well as on its horizontal surfaces. 

The photograph of the Universal mill at the Redcar 
Works of Messrs. Dorman, Long and Company, Limited, 
reproduced in Fig. 1, on this page, shows the near pair of 
vertical rolls and on the left the separate shafts which 
drive them. Both the vertical and horizontal rolls 
are adjustable by screw gearing to give any required 
width and thickness of the plate, and Fig. 2, Plate II, is 
a view of the mill showing on the left the dials on which 
the dimensions of the section are indicated while | 
rolling is in progress. The slab from whieh the plate | 
is to be rolled is approximately 2 in. wider than the 
finished width. When the slab is first carried along 
the roller path towards the mill the near pair of vertical 
rolls are brought together to roll the edges of the slab 
before it passes through.the horizontal rolls, the far 
pair of vertical rolls being drawn apart to clear it, 
hen on the return pass through the mill the far 
vertical rolls are drawn in to roll the edges and the 
near pair moved outwards. Thus, when travelling 
in either direction the plate is always rolled on its edges 
before passing through the horizontal rolls. The mill 
is capable of producing long plates of any width from | 
12 in. to 45 in, and from } in. to 3 in. in thickness. 
When the plate has been rolled to size it is passed 
while still hot through a special plate-flattening machine 
and then skidded sideways into the long side clamp | 
shown iu Fig. 3, Plate Ll, which holds it straight for 
several minutes while it cools. The plate is removed 
from the side clamp on to the hot bank as soon as the 
next plate from the mill is ready to take its place 





rolled 


|dentation of the surface. 


| distinct from “‘ plates ” 


ENGINEERING. 


PLATES FOR 


LONG 


UNIVERSAL 


DORMAN, 


MESSRS. 





AND COMPANY, 


(JAN. 3, 1936. 





STEELWORK. 


MIDDLESBROUGH. 


FABRICATED 


LIMITED, 











The chief advantage of the Universal plate in 


| fabrication is that no planing of the edges is required 


as with ordinary sheared plates, provided that the 
edges are sufficiently straight. Sometimes, 
however, a slight curvature develops in the plate during 
cooling on the hot bank after its release from the clamp. 
This side curvature or “ sweep,” which never exceeds 
& in. for each 5 ft. of length, is frequently of no 
significance, but where the plates are required to be 


| dead straight, as for the flange plates of a girder, the | 
curvature can easily be taken out by side straightening | 


after the plate is cold. For this side straightening it is 
desirable to use a machine equipped with a pair of 

nipping *’ rolls, é.e., a pair of rolls vertically above 
each other which can exert pressure directly through 
the thickness of the plate. As the plate passes through 


| the rolls a shim of thin sheet metal is laid on the surface 


at the side where the edge is concave, as shown in Fig. 4, 
page 11. A concentrated pressure is thus applied 
at these points tending to elongate the edge of the 
plate and remove the curvature. After two or three 
applications of the shims in this way the sweep is taken 
out of the plate without making any perceptible in- 
The same method is em- 
ployed to put side curvature into a Universal plate for 
use as the web of a cambered plate girder. As an 
alternative to side straightening by mangling where 
a machine with a pair of nipping rolls is not available, 
Universal plates, § in. or more in thickness, can be 
straightened in a push straightening machine, such as is 
commonly used for joists and sections. 

An important feature of the Universal mill is that 
plates with square-rolled edges can be produced in 
much greater thicknesses than are obtainable as 
“ flats ’’* from a section mill. It is therefore possible 
to make girder an¢ stanchion flanges with a single 
thick plate instead of building them up in several thick- 
nesses. Plate girders and stanchions built up with thick 
Universal plates are shown in the photographs repro- 
duced in Figs, 5 and 6, on page 11, from which the 
very neat appearance and the saving in workmanship 
will be apparent. The plate girders shown in Fig. 5 
were specially designed for maximum rigidity by 
carrying the flange plates the full length, and in this 


connection it may be noted that the single thickness 


of flange plates gives less deflection in practice than a 
tier of thinner plates due to the elimination of the 


surfaces on which rivet slip can take place. 


The saving in shop fabrication costs by the use of 


these single thicknesses is very considerable, since in 
addition to the saving of edge planing, the labour in 


mangling is reduced in proportion to the number of 





plates ; a thick plate can be taken to the cold saw and 
cut to length in much less time than would be required 
to take the several thinner plates to the guillotine for 
shearing ; and although the total thickness is the same 
the actual cost of drilling through one thick plate is 
generally less than for the several thinner ones; the 
assembly of the material is simplified by the reduction 
in the number of pieces to be handled; the greater 
thickness of plate enables the rivets to be spaced farther 
apart, and frequently a whole line of tack rivets can be 
eliminated. The total economy in shop costs brought 
about by the use of thick flange and web plates may 
amount to as much as 10 per cent. to 15 per cent. 

In order to reap the full advantage of the use of 
rolled-edge plates in modern construction it is essential 
that the drawing office staff should be thoroughly 
familiar with their possibilities and limitations. For 
instance, provision must be made in the details for a 
small variation in overall width which may occur in 
the rolling process as the vertical rolls are reset for 
successive plates. The edges are parallel, but the 
width may vary by + 4 in. from its nominal dimension. 
In detailing, this is accommodated by setting the edges 
of the web plates } in. back from the angles, as indicated 
in Figs. 7,9 and 11. Also, the designer should be aware 
of the possibility of obtaining the thicker material, so 
that he would detail a heavy chord member or stanchion 
as in Figs. 9 and 11 rather than as in Figs. 10 and 12, 
with a consequent saving in workmanship. It is also 
advisable for the draughtsman to note on the drawing 
where it is intended that Universal plates shall be 
used. If this is net done it frequently occurs that 
ordinary sheared plates are ordered and the advantages 
of Universals are lost. 

Finally, the usefulness of Universal plates in welded 
construction should not be overlooked. Although 
there is as yet comparatively little welded steelwork 
in this country, it is evident from the experience avail- 
able that the rolled edge Universal plate is an ideal 
anit for this form of construction. For fillet welding 
it is essential to have the abutting surfaces in close 
contact as shown in Fig. 13 and not with a possible 
space behind the root of the fillet due to rounded corners 
as in Fig. 14. The Universal plate has a square corner 
while the “flat” from a section mill usually has 
rounded corners, particularly in the thicker sizes. 
Three Universal plates fillet welded together as in- 
dicated in Fig. 15 make an extremely compact and 
simple stanchion section. Such built-up sections have 
the advantage that the dimensions of the web and 
flange plates can be varied within wide limits to suit 
the requirements of the design, and there is no doubt 
that they will be widely used for building construction. 





* Some steelmakers roll plates up to 18 in. in width | 


in a section mill, which is not, of course, equipped with | 4*-™- - . . : 
| Limited, Middlesbrough, for the information on which 


These are referred to as “ flats,” as 


or “* Universal ” plates. 


vertical rolls. 





We are indebted to Mr. Gilbert Roberts, B.Sc., 
A.M.Inst.C.E., of Messrs, Dorman, Long and Company, 


this article has been based. 
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OureutT or MARINE MAcutvery, 1935.-During the 
year 1935, Messrs. The Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on-Tyne, constructed the 
propelling machinery for two steamers and a motorship, 
the total horse-power being 18,400. In addition, 195 oil- 
burning installations for marine and land work, repre- 
senting 405,460 h.p., were supplied.—-Fifteen steamers 
were engined by Messrs. David Rowan and Company, 
Limited, 231, Elliot-street, Glasgow, C.3., representing 
a total of 36,550 h.p. The two largest sets were the 
4,400-h.p. geared turbines of the SS, Manchester Port 
and the 5,800-h.p. geared turbines of the SS. Marwarri. 





SHIPBUILDING IN 1935.—Messrs. Swan, Hunter and 
Wigham Richardson, Limited, launched 13 vessels and 
one set of dock gates from their Wallsend Shipyard, and 
from their Neptune Shipyard, Walker-on-Tyne, during 
1935. The total tonnage was 66,811, the two largest vessels 
included in the figure being the 11,300-ton motorship 
Port Townsville and the 10,952-ton motorship Duntroon. 
—Five cargo motorships, each of upwards of 4,950 gross 
tons, were launched by Messrs. William Doxford and Sons, 
Limited, Pallion, Sunderland. The total gross tonnage 
was 24,835.—The 7,365-gross ton tank motorship San 
Adolfo, and the 496-ton cargo steamer Cragside were 


No A : i” . i] hed by Me . a Shipbuilding Co , 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8S.W.1, particulars 
of tenders invited by various bodies in the British posses- | 
sions, and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, | 
the reference number being quoted in each case. 

Overhead Electric Travelling Cranes, two, of 25-ton 
capacity; January 27° (T.Y. 5,579), and one of 10-ton | 


capacity; February 3 (T.Y. 5,582). South African | 
Railways and Harbours, Johannesburg. | 
Sluice Valves.—The Singapore Municipal Water 


Department. Tenders received in London or Singapore 
until Mareh @ (T.Y. 5,592.) 

Klectrical Equipment, comprising 40-kW, direct 
urrent generator, control switchboard, and six | 
of various ratings. Ministry of Education, | 
Cairo, Egypt ; January 25. (T.Y. 10,286.) 
portable, oil-engine 
Dethi; February 


a 
one 


motors 


driven. 
4. 


Turbine Pumping Sets, 
Indian Stores Department, New 
(T.Y. 5,598.) 

Bronze Wire, insulated, 100 miles in 440-yard lengths. 
Post and Telegraph Department, Wellington, N.Z. ; 
March 11 (T.Y. 10,293.) 

Steel Swing Bridge. 
Ministry of Communications, Cairo, Egypt ; 
r.Y. 5,604.) 


Roads and Bridges Department, 
January 22 








CONTRACTS. 


Henry Martin, Limrrep, Northampton, | 
received the contract for the building to contain | 
the additional transmitters for the Empire Station at 
Daventry, from The British Broadcasting Corporation, 
Broadcasting House, Portland Place, London, W 
Messrs. F. W. Brackett anp Company, Limirep: | 
Hythe Bridge Lronworks, Colchester, are to supply a | 
cireulating water screen, together with accessories, for | 
Southampton Corporation. The screen will be of the | 
| 

| 

| 

' 


MrsskS 
have 


tirm's ‘ Central-Flow ” type, and will have a capacity 
of 1,750,000 gallons per hour at the lowest water level | 








PERSONAL. 


Mr. J. K. Winser is relinquishing his position as | 
head of the technical ee of the Building Centre, | 
158, New Bond-street, London, W.1, and is joining the | 


staff of Messrs. O. W. Roskill, industrial consultants, | 
2. Wilfred-street, Buckingham-gate, London, 8.W.1. | 
Mr. Winser will retain his connection with the Building 


Centre, by becoming the technical consultant 

Messrs. Excuse Steet. Corporation, Lamrvep, | 
Vickers Works, Sheffield, have decided to reopen the | 
works of their subsidiary company, Messrs. Tae Dar. | 
LineTon Fores, Limrrep, and a start is shortly to be | 
made with the work necessary to put the plant and | 
equipment into a high state of efficiency 

Mr. R. H. Harry Strancer, Testing Works and 
Chemical Laboratories, Broadway House, 24, 26 and 28, | 
rothill-street, London, 8.W.1, has taken into partner- | 
ship his son, Mr. C. Harry Stanger, who has been his | 
chief assistant for some time 








CANADIAN National EXuisrrion Mr. A. M. Wise 
man, M.C., H.M. Trade Commissioner in Toronto, is now 
ittending at the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1, for the purpose of giving 
advice to United Kingdom firms who may wish to con.- | 
sider exhibiting their products at the Canadian National 
Exhibition in the autumn. This exhibition, which has | 
been held annually for the past 56 years and lasts for a 
period of 14 days, at the end of August and the beginning | 
of September, is housed in permanent buildings of its 
for a number of years has been international | 
in scope A United Kingdom section of the Exhibition | 
was organised some years ago, and this has become a very | 
popular among the visitors, who number 
1} year. Mr. Wiseman is returning to 
Canada about the middle of January, and applications 
for uterviews should, therefore, be addressed as early as 
to the Department, quoting reference No. 


own, and, 


feature 
millions each 


possi ble 


20,066 35 


\vomintum Facts anp Freures.-—Mesars. The British 
\luminium Company, Limited, Adelaide House, King 
William-street, London, E.C.4, have recently issued a new | 
edition of their well-known work of reference, Aluminium 
Facte and Figures. This contains exhaustive data 
regarding aluminium and its alloys, their physical pro- 
perties, the forms in which they are marketed and the 
most advantageous methods of melting, casting, heat- 
treating, working and finishing the metal and its alloys. 
Valuable hints are given on such subjects as the machin- 
ing, forging, welding and jointing, soldering, riveting, 
polishing and painting of aluminium and the light alloys, 
while the tabulated data regarding the physical and 
mechanical properties of these materials is encyclopaedic 
in scope. Altogether, the volume may be expected to be 
of service to merchants, manufacturers and others 
connected with the aluminium industry, while it will 
also be of value as a work of reference to the engineer | 
and metallurgist. Three editions are available, namely, 
«a library edition, 9 in. by 7 in., and two 
pocket editions, 6) in. by 4 in. in size, one of which is 
printed on India paper, 


smaller | 


| 
' 
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BOOKS RECEIVED. 


Department of Scientific and Industrial Research. 
of the Water Pollution Research Board for the Year 
Ended 30th June, 1935. With Report of the Director 
of Water Pollution Research. London: H.M. Stationery 
Office. [Price ls. net.) 

Practical Shop Mathematics. Volume 1. Elementary. 
By J. H. Wore and Proressor E. R. PHEtps. 
London : McGraw-Hill Publishing Company, Limited. 
| Price 128. net.} 

Reducing Industrial Power Costs. By D. M. Myxrs. 
London : McGraw-Hill Publishing Company, Limited. 
| Price 24s. net.) 

Steam Turbines. 
edition. London : 
Limited. [Price 18s. net.} 


By Proressor E. F. Caurcn. Second 
McGraw-Hill Publishing Company, 


Maritime et Aéro- 

nautique. No. 39. 1935. Paris: Firmin-Didot et Cie. 
| Price 250 franea.] 

Weights and Measures. Report by the Board of Trade 
on their Proceedings and Business under the Weights 
and Measures Acts During the Year 1934. London: 
H.M. Stationery Office. [Price 9d. net.] 

Steam Plant Operation. By E. B. Wooprurr and H. B. 
LamMMERS. London: MeGraw-Hill Publishing Com- 
pany, Limited. [Price 18s. net.] 

The Pr l Engi Mech l Pocket Book and Di 
for 1936. Forty-Eighth Year of Issue. Edited by 
Ernest G. eck. Oxford: University Press. 
London: Humphrey Milford. [Price 2s. 6d. net.] 

Technical Data on Fuel. Fourth edition, revised and 
enlarged. Edited by H. M. Srrers. London: The 
British National Committee, World Power Conference, 
36, Kingsway, W.C.2. 

Ministry of Health. Housing. House Production; Slum 
Clearance, dc. England and Wales. Statement for 
the Period up to September 30, 1935. London: H.M. 
Stationery Office. [Price 3d. net.] 


Ae, 





Schweissverbindungen im Kessel- und Behdlterbau. By 
E. Hénx. Berlin: Julius Springer. [Price 12-60 
marks. ] 

Department of Scientific and Industrial Research. Index 


to the Literature of Food Investigation. Volume 6, 
Number 2. September, 1934. Compiled by AcNgs E. 
Guennie and Gwen Davies. London : H.M. 
Stationery Office. [Price 5s. net.) 

Ingeniorvidenskabelige Skrifter. No. A41. The Plate-Jet. 
By Ju.. Hartmann. Copenhagen: Danmarks Natur- 
videnskabelige-Samfund, Vimmelskaftet 32. [Price 
15 kr.] 

Railway Board of India. Technical Paper No. 293. 
Simplified Design of Masonry Arch. by the Elastic 


Theory. By A. VasupEvAN and Gurprat Sincu. 
Delhi: The Manager of Publications. [Price As. 4 
or 5d.) 


Canada, Department of the Interior. Dominion Water 
Power and Hydrometric Bureau. Water Resources 


Paper No. 67. Surface Water Supply of Canada. 
Pacifie Drainage. British Columbia and Yukon 
Territory. Climatic Year 1929-1930. By C. E. 
Wess. Ottawa: ‘J irector of Dominion Water 
Power and Hydrometric Bureau. 

The Book of Speed. New and revised edition. With 
a Supplement by Baymé Lynpon. London: B. T. 
Batsford Limited. [Price 5s. net.) 

Steel Dams. By Dr. O. E. Hovey. New York: Ameri- 
can Institute of Steel Construction, 200 Madison- 


avenue. 

Statement Showing the Number of 
Persons in Receipt of Poor Relief in England and 
Wales in the Quarter Ending in September, 1935, with 
Some Particulars as to the Number of “* Unemployed ” 
Persons in Receipt of Such Rédief. London: H.M. 
Stationery Office. [Price 6d. net.] 

Foundations of Short-Wave Therapy. Physics—Technica 

Indications. An Introduction to the Physico-Tech- 
nical Principles and Medical Applications of Short 
Electric Waves for Physicians and Biologists. Physics 
and Technics. By Dr.-Lyc. Wowtrcane Ho.zer. 
Medical Applications. By Dr.-Mep. Evucen WEIssEn- 
seRG. Translated by Justina Wiison and CHARLES 
M. Dowse. London: Hutchinson and Company 
(Publishers), Limited. [Price 12s. 6d. net.) 

Jane's All the World's Aircraft, 1935. Compiled and 
edited by C. G. Grey and Leonwarp Bripeman. 
London: Samson Low, Marston and Company, 
Limited. [Price 21. 2s. net.| 

The Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland, 1935. Fifty-second 
annual issue. London: Charles Griffin and Com- 
pany, Limited. [Price 10s. net.) 

Canada, Department of Mines. 
769. Gold in Canada. By 
Ottawa: Department of 
| Price 25 cents.) 

United States War Department. 
Port Series No. 15. he Ports of Norfolk, Portsmouth, 
Newport News and Hampton, Va. Washington: Gov- 
ernment Printing Office. [Price 80 cents.] 

Seehafenbau. Volume Ill. Part V. By Dr.-Inc. Orro 
Scnutze. Berlin: Wilhelm Ernst und Sohn. [Price 
5 marks (Germany), 3-75 marks (Great Britain).] 

Brisbane City Council. Water Supply and 
Department. Annual Report for the Financial Year, 
1934-1935. Together with Appendices. Brisbane : 
The Town Clerk. 

Examples in Heat and Heat Engines. By T. Pest. 
Second edition. London: Cambridge University 


Press. [Price 5s.) 
By A. W. Hasterr. 
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|NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


While holiday conditions ruled generally and business 
| was at a standstill for practically half the week, the 
shipment activity at the docks provided further evidence 
of the improvement recently displayed by the Welsh 
coal trade. For the days immediately prior to the 
holidays practically all loading appliances at the South 
Wales docks were engaged and many vessels were delayed 
in dock over the holidays owing to the inability to obtain 
berths. During the short week worked, shipments were 
very satisfactory and at 181,200 tons they were 14,748 
tons more than in the co nding holiday period of 
last year. Throughout December exports abroad steadily 
improved and the year finishes with a deficit of about 
380,000 tons on the previous year, while in October the 
adverse balance was over 600,000 tons. The gate 
trade was 19,372,400 tons against 19,754,183 tons in 
1934. Under the present active conditions the trade 
will enter 1936 with brighter prospects than it has 
experienced at the commencement of any New Year for 
a considerable time. Collieries generally are busy and 
some that have been closed down for long periods owing 
to lack of trade have been re-opened. Despite the threat 
of a miners’ strike which has caused some anxiety to 
consumers’, operators generally are optimistic. hey 
feel convinced that a stoppere will be averted and that 
@ satisfactory settlement will be reached. In an effort 
to obtain increased revenue from the coal trade to enable 
them to meet in some measure the miners’ claims, the 
South Wales coalowners have, following the recent 
increases in the price of coal for inland consumption, 
made advances in the scheduled minimum f.o.b. prices 
of certain coals for export. The additional rises were : 
——— coals (practically all kinds), 6d. per ton ; 
washed and prosher smalls (including Swansea district 
coals and most of the semi-bituminous classes), Ils. per 
ton ; and dry, cleaned smalls, 6d. per ton. It should be 
inted out, however, that South Wales exporters have 
securing premiums on these sorts for some time 
past, but some effect will be felt when shipowners have 
to renew bunkering contracts which in the past have 
generally been fixed at the scheduled minimum. All 
descriptions of coals were in short supply and generally 
firmly held, while difficulty was experienced in covering 
requirements of certain classes. Confirmation was 
received of the placing of the French State Railways 
business for 1936. This amounted to about 200,000 tons 
of large and 70,000 tons of smalls, and was divided 
between several local firms. The Andalusian Railways 
of Spain also placed business with Cardiff exporters for 
20,000 tons for delivery over the first nine months of 1936. 
South Wales collieries received orders from the British 
Admiralty for the supply of coals over next year. No 
quantities were mentioned, but it was stated that they 
were below expectations. A small order for the Palestine 
Railways was placed and an inquiry was received from 
Malta for 5,000 tons of sized and large coals. 

Iron and Steel Trade.—Favourable conditions have 
been maintained in the iron and steel and allied trades 
of South Wales and Monmouthshire. Special efforts 
have been made to enable a start to be made at the new 
Cardiff works of Messrs. British (Guest, Keen, Baldwins) 
Iron and Steel Company, Limited, in the first week in 
January. Warming up operations have been carried 
out in recent weeks and the first cargo of Canadian 
billets for the works has been discharged at Cardiff. 
8 are also being actively pursued to equip the 
E Vale Works ready for a start in 1936. Considerable 
interest was taken in a recent visit to the works by 
Sir Herbert Austin and it is confidently expected that 
large quantities of motor-car sheets will be turned out 
there. Much attention is being paid in the tinplate trade 
tot he canning of beer and developments are shortly 
expected 








GoLp FROM THE DanuBE.—A gold-washing plant is 
to be installed near Komarno on the Danube, in Slovakia, 
for the purpose of extracting gold from the sand of the 
river, which is stated to yield about one-fifth of a gramme 
of gold per ton of sand. 

Fiyspurny Tecunican Cotteee OLp STuDENTS’ 
AssociatTion.—The annual dinner of the Finsbury 
Technical College Old Students’ Association will take 

lace at the Trocadero Restaurant, Piccadilly-circus, 

ndon, W.1, on March 21. The honorary secretary o! 
the Association is Mr. F. R. C. Rouse, M.I.Mech.E., 15, 
Clifton-gardens, Golders Green, London, N.W.11. 


Questox Fivux ror Non-Ferrovs Merrars—Afier 
a period of extended research, Messrs. Quest Products, 
Limited, Wharton, Winsford, Cheshire, have produced 
@ flux for use in melting non-ferrous metals, which, they 

im, not only removes impurities from the melt and 
prevents oxidisation in a most efficient manner, but is ex - 
tremely fluid, even at a temperature as low as 650 deg. C. 
Moreover, this fluidity is not appreciably reduced even 
after the oxides and other impurities are dissolved out 
of the melt, and the flux prevents oxidation while the 
metal is in the ladle and further protects it during pouring. 
Questox, as the new flux is called, is stated to be a 
eutectic mixture of halides and other chemicals chosen 
to have a maximum solvent power on metallic oxides 
while being free from borax and from all substances 
harmful to crucible and ladle linings. We. understand 
that the flux actually prolongs the useful life of crucible 
and ladle linings. Questox is marketed in two forms, 
namely, the Standard for general use, and the Anhydrous 





Unsolved Problems of Science. 
London: G. Bell and Sons, Limited. [Price 7s. 6d. 
net.] 


for use in connection with magnesium and high-class 
aluminium alloys. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel Trade.—With the holiday feeling prevail- 
ing during the past week there has been a decided lull 
in new business in the Scottish steel trade, but as order 
books are well filled, a steady production is assured 
for some months to come. The possibility of trouble 
in the coal-mining industry over the wages dispute 
is having an unsettling effect on the steel trade because 
of the enormous tonnage of coal required at the works, 
and an advance in steel prices would be most unwelcome 
to consumers. Production costs have been cut down 
severely in recent times to obviate any imcrease im 
prices and at the moment the selling departments are 
not anxious to give firm quotations. Taking the 
past year as a whole, it has been an extremely satisfactory 
one and has quite borne out the expectations whieh were 
expressed at its birth. The beginning was somewhat 
slow and makers did not reap much fit from the 
import duties until the Government raised these in the 
month of March. After that, a three months’ agreement, 
to operate from May 1, was arranged between the British 
[ron and Steel Federation and athe Continental Steel 
Cartel, and discussions were then carried on with a 
view to arriving at a permanent quota agreement, 
which was ultimately reached and duly si on July 31. 
By this new arrangement, which is for five years, with 
an optional break at the end of three years, the imports 
to this country are limited and the local producers 
have since reaped much benefit. Home consutners 
have been buying more freely, and with the steady 
improvement in general trade the output of steel material 
during 1935 is well ahead of that for many years back. 
Shipbuilding material has been ex ingly active 
during the second half of the year because of the large 
number of contracts placed since the month of August, 
and the demand for steel for constructional purposes 
has been, and still is, on a very largescale. The 
for 1936 certainly seem very good and while it cannot 
be said that we are on the eve of a boom, it looks as if 
a steady run of business may be eae, Prices have 
remained unchanged over the it is doubtful 
if they can be maintained at to-day’s level much longer, 
The following are the official quotations :—Boiler plates, 
9l. 5s. per ton; ship plates, 8. 16s. ned ton; sections, 
8l. 7s. 6d. per ton—each subject to 
rebate ; and joists, 8/. 15s. per ree Oo rebate 22s. 6d. 
per ton—all delivered at Glasgow stations. 

Black-Steel Sheet Trade.—Conditions in the black-steel 
sheet trade have been very satisfactory of late, and 
there was a fair amount of pressure for deliveries before 
closing fran for the holidays. In the ae months of 
the pas' a quiet tone prevailed and ifications 
were pee very plentiful, but as general pelt oy began to 
improve, the home demand for sheets increased steadily, 
although the amount of business done in export lots 
has not been very heavy. The motor-car industry has 
been buying the lighter gauge sheets very freely for 
months back, which reflects the activity prevailing in that 
industry, while the makers of drums Ged other containers 
for commercial purposes have also been very free buyers 
for some considerable time back. Galvanised sheets, 
flat and corrugated, have not been very brisk, although 
some improvement has to be noted in the export side 
of the business. An advance in prices over the year 
has been made and at the close the following were the 
market quotations :—Black steel sheets, }-in., 91. 5s. per 
ton, and No, 24 gauge, in minimum 4-ton lots, 111. 10s. 
per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, £13 10s. per ton, all deli- 
vered at Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland has experienced an improvement 
since the early months of the past year and now seems 
to be returning to prosperity after some years of depres- 
sion. Employment has improved at a steady rate as 
home demands have increased, and with order books 
fairly well filled the prospects for the first part of the new 
year are most encouraging. The re-rollers of steel bars 
are also well placed for work at present and have had 
a much more healthy demand duri the past few 
months. Before closing for the holidays, consumers 
were pressing for deliveries to ensure a sufficiency of 
material for the re-start next week. The advance in raw 
materials recently was ignored by manufacturers and 
prices were maintained on a steady level throughout the 
year 1935, but with fuel mow on the upgrade there is 
every possibility of quotations being raised in the near 


future. The following are the present market quotations : 
Crown bars, 9/1. 15s. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 


Sl. 12s. per ton for home delivery, 
for export. 

Scottish Pig-Iron Trade.—There was no falling-off in 
the demand for Scottish pig-iron during the closing 
days of the year and it actually seemed more constant 
than ever. Order books are full and the prospects 
of the industry are extremely bright. Prices are firm 
and are as follows :—Hematite, 73s. 6d. per ton, and 
basie iron, 70s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 768. 6d. per ton, and No. 3, 
74s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The t of Scottish 
pig-iron from Glasgow Harbour for week ending 
last Saturday, December 28, was only 109 tons. Of that 


and 71. 10s. per ton 


ctr oe went overseas eer a tons coastwise. 
Juri corresponding week year the 
were Vibtcbs cectarads 1s tens enubeiee aailiere 


total chips of 339 tons. 


Shipbuilding Contracts.—Messrs. A. and J. Inglis, 
Limited, Pointhouse, Glasgow, have received an order 
for a motor vessel of 1,000 tons from Messrs. William 


. per ton home. 
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Glasgow. She will be fitted with Polar 
Diedel engines of $e HAP Atlas Diesel Company’s standard 
design.—Messrs. Dérnny and Brothers, Limited, 
Dumbarton, have contracted to build a small motor 
passenger vessel for the L.M.S. Railway Company, for 
service on Loch Awe. 

Scottish Shipbuilding Returns.—While employment 
in the Scottish shipbuilding industry is very much better 
now and orders on hand more numerous, the year just 
passed has been a very poor one from an output point 
of view. New contracts were very scarce until the 
autumn, but since the month of August the tonnage 
ordered has been most satisfactory and has ensured 
steady work at —— yards for a good part of the year 
1986. The total output for the past year was less 
than during the prec sing. yes year, but each of the Scottish 

centres an increase except the 
Cl The following are wee totals of the output for 
1935 ond the comparative figures for 1934 : 


Robertson, 


1935. 1934. 

eet 

No. Tons. No. Tons. 
The Clyde 74 171,930 67 268,121 
The Forth ws «646 20,684 16 9,325 
The Tay... ... 4 4.861 1,361 
The Dee ... oo. 5,579 tl 3,582 
Totals «+» 104 212,054 95 282,389 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


is almost unpurchasa oO has been curta to 
virtually vanishing point, and promised enlargement 
o ion is awaited by customers, who are 

i larger ulations of iron at 


at makers’ Sonera of - “ 
ducers are not shipment abroad » and secon 
“y reennadl pipe, Seo ts to trade 


with Continental customers. Fi minimum delivery 
94 supplied orth ; peer ~ 
72s. to of areas beyon 

the ase zone, 70s. to Falkirk, and 73s. to Glasgow. 
‘ematite.—Makers of East-Coast hematite pig are 
vot ailing Tor shipment vo_the Continent, and’ areond 
to overseas trade as difficult as 

ever to overcome. Home business is light. Sellers have 
little iron to offer, and are ee an to book orders, 
as advance in prices is i imminent. As yet 
i market values remain on the basis of No. 1 
of iron at 71s. for use on Tees-side, 72s. delivered 
to Tyneside, 73s. 6d. to various parts of Northumber- 
land and Durham, 78s. 6d. to the Sheffield area, and 74s. 
to Scotland. 

Foreign Ore.—The situation in the foreign ore market 
is still such as does not admit of transactions of moment. 
Definite quotations are not easily obtained. 

Blast-FPurnace Coke.—Makers of Durham blast-furnace 
coke have made extensive contracts, and do not desire 
to arrange further sales. Quotations are at the level of 
good medium qualities at 22s., delivered to Tees-side 
works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are heavily sold, 
and expect to book further substantial orders. Produc- 
tion of steel semis still falls much short of what could 


be desired, and re-rollers continue to complain of 
inadequate lies, Sectional steel manufacturers, 
producers of way material, and makers of requisites 
for the ve work on hand that will keep 


them busy for some time, and the sheet departments are 
better employed than of late. Quotations are strong, 
subject to the usual rebates. The principal market prices 


for home consumption are: Common iron bars, 
91. 128. 6d.; packing na ss .; packing (tapered), 
104, ; steel. billets (soft), 12s. 6d.; steel billets 


(medium), “il. 20. 6d.; steel FRanece (hard), 71. 128. 6d. ; 
be ve A and steel rivets, ri. 108. ; steel boiler plates, 91. 5s. 
psc go , Sl. 158. 5 steel angles, 81. 7s. 6d. ; anh 

joists, ; heavy sections‘of steel rails, 81. 10s. for 
parcels 600 tons and over, 9l. for smaller lots ; 
and fish. , 121. 10s. Black sheets (No. 24 gauge) 
are 11. or delivery to home customers, and 9. 15s. 
f.o.b. for 3 and galvanised corrugated 
sheets ) are are 131. 10s. for delivery to home 
customers, and ne 5s. f.0.b. for shipment overseas. 

Scrape Sraeity of iron and steel scrap is increasing, 
and further rise in values would cause no surprise. 
Light cast iron is 47s. ~ heavy cast iron, 57s. 6d. ; 
machinery metal, 60s. ; and heavy steel, 60s. 


a>, 


> 





or Exegorntcrry mx Great Baritain.— 


1934. The 


million units in the corresponding. 
difference of 1,731 million units represents an increase 
meric nt space 


Rifiimesioon oy Roap Veutcies iy Great Britarn. 
aw . issued by the Ministry of Transport, 
itehall Gardens, 


London, 8.W.1, shows that 33,190 
new moter vehicles were registered in October, 1935, 
as compared with 28,322 in October, 1934. 


During first 11 months of 1935, the total amount 

of electricity generated by authorised undertakers 

—— Britain was 15,635 million units, against 13,904 
period 





The greatest 
increase took place in cars taxed on horse power, this 
increase being well over 4,000. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL hnesumea. To-night, 
-m., Storey’s-gate, 8.W.1. Informal Meeting. ‘‘ The 
Work of the National Physical Laboratory, with Special 
Reference to the Engineering Department,” to be intro- 
duced by Dr. H. J. Gough. North-Eastern Branch : 
Monday, January 6, 6.30 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. Thomas Hawksley 
Lecture: ‘* Muscles and Nerves,” by Professor A, V. 
Hill. South Wales Branch: Thursday, January 9, 
6 p.m., The South Wales Institute of Engineers, Cardiff. 
fetallic Are Welding Applied to Pressure Vessel Con- 
struction,” by Mr. C. H. Davy. North-Western Branch : 
Thursday, January 9, 7.15 p.m., The Engineers’ Club, 
Manchester. ‘ Recent Developments in Turbo-Blowers 
and Compressors,”” by Dr. W. J. Kearton. Scottish 
Thursday, January 9, 7.30 p.m., The Royal 
College, Glasgow. ‘“ Production Methods and 
Bonus Systems,” by Mr. L. Orr. Institution: Friday, 
January 10, 6 p.m., Storey’s-gate, S.W.1. Thomas 
Lowe Gray Lecture. ‘The Future of Steam Propul- 
sion,” by Mr. J. Johnson, 

InstitutTion or ELecrRicaL Enorveres.- Meter and 
Instrument Section: To-night, .m., Savoy-place, 
Victoria-embankment, W.C.2. Chairman's Inaugural 
Address, by Mr. O. Howarth. Institution: Monday, 
January 6, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘Sound 

and Reproduction,” to be opened by Mr. 


ye atkins. Mersey res North Wales (Liverpool) 
Cnard t Nene foo gosmeey, 6, 7 p.m., The University, 
ee ae “ tion and Regulations 


ty Duneibution®™ W. Fennell. 
voleen eal Wednesday, January 8, 6 p.m., Savoy- 
seer Vietoria-embankment, W.C.2. “The Radiation 
istance of Aerials whose is Comparable with 
a. by Mr. E. B. Moullin, Hampshire 
Sub-Centre ednesday, Jan 8, 7.30 p.m., Univer- 
sity College, Southampton. “ neration, Distribution 
ag Use of ity on Board Shing’ b = 
Cc. Saunders and H. W. Wilson d Br. R G. 
Settee Dundee Sub-Centre : Thureday, eiiasy 
9, 7.30 p.m., University ene. Dundee. “ Electric 
Discharge Lamps and their Uses,” by Mr. L. T. Davies. 


Norru-East Coast Ineresepeees oF ENGINEERS AND 


the Wave 


SHIPBUILDERS. Section : Wednesday, January 
8, 7.15 p.m., Bolbec Hall, Newcastle-upon-Tyne. “ Train 
Ferries,” by . P. D. Christie. Institution: Friday, 


January 10. 6 p. m., The Mining Institute, Neville Hall, 
Newcastle- — Tyne. “ The Relation of Laboratory 
Research to Engine Design,” by Dipl.-Ing. H. Hauttmann. 
INSTITUTION OF CiviL ENGINEERS.—Birmingham and 
District Association: Thursday, January 9, 6 p.m., 
The James Watt Memorial Institute, Birmingham. 
“The Rhyl Sewerage Scheme,” by Mr. N. Borg. 
Institute oF Metats.—London Local Section : 
Thursday, January 9, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 8.W.1. 
“* Metals of the Platinum Group,” by Mr. R. H. Atkinson, 


For Meetings of other Societies and of Junior Sections, 
vee page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
Wednesday. 


Iron and Steel.—In three years, steel production 
locally has increased from 64,000 tons to 134,000 tons a 
month, and the daily average from 2,100 tons to 4,977 
tons. In addition, a big rise has taken place in the 
— of finished steel products. Furnace masters 

ave taken advantage of the Christmas shut-down 
to overhaul plant, and providing there is no coal strike 
or other industrial dispute, large batteries of furnaces 
will be occupied continuously until Easter. In the heavy 
engineering and machinery branches a healthy condition 
exists. Orders for railway rolling stock, tramway rails, 
points, and crossings, shipbuilding requisities, and electrical 
equipment are coming to hand in greater numbers. Works 
producing steel and equipment for the Navy, Army and 
Air Force are more active. Makers of crushing and 
grinding machinery are making headway. A good, and 
valuable connection is being steadily established with 
old and silver mining enterprises in South Africa, New 
fealand, Australia, and India. There is an active 
demand for manganese steel for dredgers, washers, 
granulators, and screens. The call for magnet steel and 
magnets has been well maintained. A Sheffield works 
will supply all the permanent magnets for the clocks to 
be fitted on the Queen Mary. The special steel branches 
are accounting for larger outputs. Tool works are 
ope os to capacity. On overseas account there is an 
improv demand for farm and garden implements, 
while inland needs have reached a more substantial level. 
The light foundries are busier. 
South Yorkshire Coal Trade—The export position has 
undergone little change. Inland requirements ( are 
substantial, but more coal is available than three weeks 
or a month ago. The demand for industrial fuel is well 
up to recent level. Steel-melting departments are 
particularly heavy buyers. Fears of a coal strike have 
stimulated the housecoal market, and supplies are 
insufficient to cover requirements. Foundry and farnace 
coke are steady. Quotations are: Best branch hand- 
picked, 26s. to 288. ; Derbyshire best house, 22s. to 24s. ; 
Derbyshire best brights, 19s. 6d. to 21s. ; best re~tied 
nuts, 19%. to 20s. ; small screened nuts, 18%. to 1 
Yorkshire hards, 19s. 6d. to 20s.; Derbyshire haras, 


SHEFFIELD, 





198. 6d. to 20s.; rough slacks, Ilx, to 128.; and nutty 
slacks, 10s. to 11s. 
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LOCOMOTIVE OUTSIDE -CRANKPIN GRINDING AND QUARTERING MACHINE. 





CONSTRUCTED BY 








MESSRS 





(For Description, see Page 23.) 

















BROTHERS (MANCHESTER), LIMITED, ENGINEERS. REDDISH. 
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LAUNCHES AND TRIAL TRIPS. 


Aratone Castie."’—Mail, passenger and cargo 
motorship ; double-acting, two-cycle, airless-injection 
10-cylinder Harland-B. and W. Diesel engines. Launch 
November 28 Main dimensions, length overall, 725 ft 
beam, 82 ft. ; gross tonnage, 25,000 Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. Union-Castle Mail Steamship Company, Limited 
London 

CLEARPOOL.’’—Single-screw cargo steamer; geared 
turbine propelling machinery designed in conjunction 
with Messrs. The Parsons Marine Steam Turbine Com 
pany, Limited. Trial trip, November 28. Main 
dimensions, 440 ft. 10 in., by 55 ft. 2 in., by 30 ft. 2 in. 
Built and engined by Messrs. William Gray and Com 
pany. Limited, for Messrs. The Pool Shipping Company, 
Limited, West Hartlepool 

HamMonD.”'—Single-screw steam trawler for service 
in the northern water: of Iceland, Bear Island, and the 
White Sea, triple-expansion engine supplied by Messrs 
Amos and Smith Limited, Hull. Launch, December 11 
Main dimensions, 160 ft. 6 in. by 27 ft. by 15 ft. Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, for Messrs. Perihelion Steam Fishing 
Company, Limited, Grimsby 

* KANIMBLA.’ Twin - screw passenger and cargo 
motorship ; single-acting, four-stroke, airless-injection, 
eight-cylinder Harland-B. & W. Diesel engines. Launch 
December 12. Main dimensions, 460 ft. by 66 ft. by 
a6 sft Built and engined for Messrs. Mellwraith 
MecEacharn, Limited, Austrelia, by Messrs. Harland and 
Wolff, Limited, Belfast 

“ BOLTONHALL.”’—-Single-screw cargo steamer, Quad 
ropod four-cylinder engine, constructed by the Central 
Marine Engine Works of the builders of the vessel 
Trial trip, December 12. Main dimensions, 421 ft. 9 in 
by 54 ft. 9 in. by 27 ft. 7 in. Built and engined by 
Messrs. William Gray and Company, Limited, West 
Hartlepool, for Messrs. The West Hartlepool Stear 
Navigation Company, Limited 

* NORMANDIET Single-screw cargo motorship ; six 
eylinder, two-stroke, Burmeister and Wain Diesel engine 
[rial trip, November 30. Main dimensions 368 ft. 3 in 
by 50 ft. by 31 ft. 6 in Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Messrs 
Dansk-Fransk Steamship Company, Limited, Copen 
hagen 








OPERATING SIDE OF MACHINE. 
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CEMENT AND CONCRETE HANDLING PLANT AT THE WHEELER DAM 
ALABAMA. 


(For Description, See Page 7.) 

















CONCRETE-MIXING PLANT ON PONTOON. 
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FLoaTine PLaAnts DELIVERING MIxEpD ConcRETE TO Dam. 





(To face page + 





ENGINEERING, Janvary 3, 1936. PLATE I. 


UNIVERSAL PLATES FOR FABRICATED STEELWORK. 
MESSRS. DORMAN, LONG AND COMPANY, LIMITED, MIDDLESBROUGH. 


(For Description, see Page 10.) 
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UNIVERSAL MILL SHOWING WIDTH AND THICKNESS INDICATORS. 
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THE ‘BULBOUS BOW. 


SEVEN years have elapsed since the launching of 
the Norddeutscher Lloyd liners Bremen and Europa 
brought into prominence the peculiarity of ship 
form now known as the “ bulbous bow,” the result 
of combining fine lines at the water level with U 
sections in the region of the forefoot. The interest 
then created will, doubtless, be still remembered, 
if only for the adroit manner in which a purely 
technical development was exploited until its pub- 
licity value promised to rival that of the more 
popular features of speed and passenger accommoda- 
tion. The atmosphere of secrecy was maintained 
to the very day of launching and, even then, the 
official photographs were taken from such positions 
that the exact form of the bow below water was 
effectively masked by the scaffolding supporting 
the launching platforms. 

In the subsequent years this method of minimising 
wave-making resistance has been adopted in a 
number of other fast passenger vessels, notably the 
Rex, Conte di Savoia, and Normandie. It has not, 
so far, found favour with British designers of 
merchant ships, but. the persistence of the ram in 
high-speed warships, long after its tacit abandon- 
ment as a weapon of attack, may be taken as 
evidence that naval architects were generally aware 
that some benefit attached to a bulbous bow 
formation some time before Admiral D. W. Taylor 
drew attention to the fact, in a paper read before 
the American Society of Naval Architects and 
Marine Engineers in 1911. 

Two years later reference was made, at the 








Road-Construction Research in the United States 23 


(Tlus.) 0.0, 25 
Wire Ropes Research. 25 
Two One-Page Plates.— 7, ‘BMBNT A AND CONCRETE 


FOR 





_ 
wu 


experimental work carried out at. the National 
Physical Laboratory, but, apparently, in neither 
case was the investigation continued to the point 
of determining the best form of bulb for particular 
service conditions, although further American 
experiments demonstrated that the advantage to 
be expected was closely connected with the pro- 
portions of the bulb and its position in relation to 
the waterline and the forward perpendicular. 
Experience with ram-bowed warships had shown 
that the mere presence of a ram was no guarantee 
of reduced wave-making ; for example, the battle- 
ships Swiftsure and Triumph, originally the Chilian 
Constitucion and Libertad, although provided with 
rams not greatly dissimilar from those of their 
British contemporaries, were conspicuous for the 
exuberance of their bow waves. 

Within comparatively recent years considerable 
progress has been made in developing mathe- 
matically the resistance of totally submerged bodies 
of simple forms, and also the surface disturbance 
caused by them when immersed in a uniform stream, 
In particular it was observed that the surface dis- 
turbance due to a sphere moving through water 
at a constant speed always began with a wave 
trough immediately abaft the sphere, suggesting 
that a bulbous bow might act similarly, thus pro- 
ducing a wave trough tending to cancel the bow 
wave and so to reduce the wave resistance. The 
supposition has been investigated mathematically, 
and tested by means of model experiments, by Mr. 
W. C. S. Wigley, M.A., of the William Froude 
Laboratory, whose conclusions were presented, on 
November 29, before the North-East Coast Institu- 
tion of Engineers and Shipbuilders, in the form of 
a paper on ‘‘ The Theory of the Bulbous Bow and Its 
Practical Application,” 

Taylor, in his 1911 paper before the American 
society, had noted that the bulbous formation 
aves to particular advantage with values, of 


Te ranging from 1-0 to 1-2. The early experi- 


ments at the National Physical Laboratory, how- 
ever, indicated that some benefit might be expected 
at lower speeds, and one of the objects of Mr. 
Wigley’s investigation was to ascertain approxi- 
mately the speed range over which a bulb could 
be usefully applied to reduce wave-making ; as well 
as to obtain general guidance as to its proportions 
and position, having due regard to the necessity 
of fairing the bulbous formation with the lines of 
the hull. The method adopted involved a number 
of assumptions, designed to simplify the calculations, 
and all effects of turbulence, viscosity, and variations 
in the attitude of the models were neglected, but 
it was found possible to deduce sufficient information 
to serve as a useful guide both to further research 
and to the examination of practical proposals. 

The work of Michell provided means for obtaining 
an expression for the wave resistance of a naked 
form, symmetrical fore and aft, and that of Havelock 
gave a similar expression for the resistance of a bulb. 
On the hypothesis that the energy expended by a 
body in overcoming wave resistance must reappear 
as the energy in the wave profile, Professor Havelock 
showed, in a paper before the Institution of Naval 
Architects in 1934, that a relation could be estab- 
lished between the resistance of a ship and the wave 
profile at a distance astern of it. By applying this 
method to the respective resistances of the hull 
and the bulb, the wave profile due to each was 
determined and the combined wave profile obtained 
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by a process of simple addition. By substitution 
it was then found that the combined resistance was 
the sum of the hull resistance, the bulb resistance, 
and a third factor denominated the * interference 
resistance ’’ of the hull and bulb, the value of the 
interference resistance being either positive or 
negative, according to the relative positions of the 
hull and bulb, and the speed. 

For the addition of a bulb to result in a reduction 
of the total resistance it is evident that the value 
of the interference resistance must not only be 
negative, but sufficient to outweigh the sum of all 
the resistances introduced by the presence of the 
bulb. From the equations it was found possible 
to deduce the best position and size of bulb to satisfy 
this requirement, the conclusion being that, for a 
reasonable ship form, the best position would be 
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} 
with the centre of the bulb at the bow, involving a | 


projection forward of the hull, It may be noted | 
that none of the instances previously mentioned of | 
bulbous bows in recent liner practice actually in- | 
vorporates any forward projection, the forms adopted 
being approximately those of ram bows ** snubbed,”’ | 
in the American phrase, in the sectional plane of the 
stem and suitably faired. 

The necessity of fairing the bulb into the form of | 
the hull is the chief factor operating to limit its size, | 
the effect of variations in beam and vertical height 
being comparatively unimportant at the deeper 
immersions. The length of the bulb should be kept 
as small as possible, for reasons of wave-making. 
From approximate calculations, which the model 
tests confirmed, Mr. Wigley suggested as a working 
rule that the upper surface of the bulb should not 
approach nearer to the surface than a distance equal 
to its own thickness, and that the maximum thick- 
ness should be kept as low as possible. In any 
particular case, however, the beneficial effect would 
depend to some extent upon the wave-making 
resistance of the hull itself, the largest gain occurring 
with a bad form of hull and at speeds where its own 
wave resistance was high. 

The applicability of the results, and their interest 
for those concerned in the operation of ships, are | 
best illustrated by the useful speed range of the | 
bulb, as deduced from the calculations and sup- 
ported by the Tank experiments. At low speeds it 
was found that the bulb produced an increased re- 
sistance, owing to the dominance of the resistances | 
due to the form and surface friction of the hull and | 
the bulb. As the speed increases the interference | 
resistance increases rapidly and, if the form and | 
position of the bulb have been well chosen, the total | 
added resistance becomes negative at a value | 
ol Ie 


The | 
VL 
benefit continues until very high speeds are reached, | 


of in excess of 1-9. Such a} 


VL | 
value in the case of an Atlantic liner wou!d corre- | 
spond to a sea speed of over 50 knots. It may be 
said, therefore, on the basis of Mr. Wigley’s in- 
vestigations, that some realisable advantage is to 
be expected from the adoption of a bulbous bow in 
any “express ’’ liner likely to be built in the near | 
future, and in the majority of vessels of the inter- | 
mediate class with a speed of 19 knots or more. The 
case of the channel steamer was not specifically dis- 
cussed For some it might be beneficial, but in 
many, if not most instances, limitations of draught | 
might operate to nullify the theoretical advantage | 
of the bulb except under smooth water conditions ; 
and it is a matter of common observation that this | 
requirement is all too seldom satisfied. 





of about 0-8 for a full-size vessel. 


giving values 








RESEARCH AND INDUSTRIAL 
DEVELOPMENT. 


THe Department of Scientific and Industrial 
Research, whose Annual Report* for the year 
ended September 30, 1935, was issued with com- 
mendable promptitude last Saturday, is vested 
with dual functions between which there is some, 
not necessarily disadvantageous, overlapping. It | 
exercises more or leas direct control over the work 
of such organisations as the National Physical 
Laboratory, the Fuel Research and _ Building 
Research Boards, and the Steel Structures Research 
Committee. On the other hand, its support of the 
Research Associations formed by various indus- 
tries is rather financial than administrative, and 
the same may be said of the grants, such as those 
which have been made to the Royal Society Mond 
Laboratory at Cambridge, and to the School of 
Applied Geophysics. 

The ground coverd by these direct and indirect 
activities large and extending. Indeed, the 
report makes it clear that work of interest to 
practically every industry in the country is being 
carried out in one or other of the fields with which 
the Department is concerned. Although this | 
universality of effort is, perhaps, recognised in part | 
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by our readers, it is nevertheless worth stressing. 
Engineers are prone, for more than one reason, 
to regard research in many of its various forms as 
being mainly their preserve and we shall not 
be among those who contest the rightness of this 
attitude. We may, however, be forgiven for 
mentioning that in contrast to the work of the 
National Physical Laboratory and the Fuel Research 
Station, work with which readers of ENGINEERING 
are generally familiar, the Jam and Chocolate 
Confectionery Research Association has been busy 
devising means of ensuring that chocolate creams 
are evenly coated, and that the processes employed 
in the manufacture of marmalade are such as 
shall ensure the product reaching the breakfast 
table in the best possible condition. This useful 
work may not be engineering, but as the engineer 
is also human, he may find it interesting. More- 
over, it may be that when he has expended most of 
his energy in dealing with such matters as the pitch 
of airscrews and recovery voltages, there may be 
a little surplus which can usefully be devoted to 
assisting those who are engaged in those aili- 
mentary problems. 

As regards the present position of research, the 
greater part of the report is devoted, as usual, to 
a summary of the labours of the various bodies and 
associations with which the Department has rela- 
This summary amply illustrates the large 
amount of useful work that is in progress. We need 
not, however, go into details, since the activities of 
such of them as touch the engineering field have 
been, or will be, more fully described in their own 
annual reports, and will, as is our custom, be dealt 
with in due time. Matters of greater importance 
at this juncture are to what extent use is being 
made of all these efforts by the industries for 
whose ultimate benefit they are being undertaken, 
and how these efforts are being financially supported, 
To take the second point first, it will be recalled 
that for the greater part of the period during 
which the Department has been in existence, the 
purse of industry has only been slightly opened. 


No longer than a year ago we were forced to write | 


that research “‘ still awaits the time when the faith 
that industry has in its work shall be less conscious 
and more automatic,” and to add that until research 
becomes an industrial habit adequate funds will not 
become available to render possible, both long time 


investigations and the tackling of the more imme- | 
| diate industrial problems. 


The immediate occasion for that statement was 
the announcement that the Government had 
decided to increase the grants to the various Associa- 
tions, if certain conditions were fulfilled. It 
now satisfactory to learn that a very encouraging 
response has been made to that offer. Negotiations 
with 13 out of 18 of the associations have been 
completed, with the result that these bodies are 
already assured of a 30 per cent. increase in their 
resources, a8 compared with those they commanded 
18 months ago. For instance, the present total 
income of the Iron and Steel Industrial Research 
Council is estimated to be 31,000/., as compared 
with 16,0001. two years ago, while that of the British 
Electrical and Allied Industries Research Associa- 


is 


| tion has increased from 44,0001. to 64,0001. during 
A good beginning towards a new | 


the same period. 
era in the relationship between industry and 
research has therefore been made, and progress 
should be accelerated by the fact that the more 
industry contributes the higher becomes the rate of 
grant earned. 

It is abundantly evident, however, that there 
must be no slackening of effort. As might be 
expected, it is the more progressive firms which 


| support research in one way or another. There are, 


however, others whose directorates and staffs neglect 
to utilise scientific attainment and experience in 
the way they should. Until this state of affairs is 
altered industry as a whole will be unable to obtain 
the full benefits of research. From the national 
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offer more attractions than it/often doés af present. 
The influence of these two factors in combination 
should do, muely, to,,bring; about, those changes: in 
outlook and: niethed: whieh: the more“ progressive 
realise. are: highly. desivable,: if not» absolutely 
necessary, to the well-bemg of our industries. 

The: point that advantage is not always taken 
of the opportunities for improvement already 
provided by research may be emphasised by referring 
to a report which recently reached the Department 
through the Commissioner for the Special Areas. 
This report told a, story. of ueglected chances to 
develop new industries to take the place of those 
that were in a decline, and of failure to; realise that 
the progress made by industrial competitors else- 
where was based on the scientific organisation of 
the appropriate manufacturing processes. Making 
all allowance for difficulties, economic and financial, 
which may have assisted to induce a state of pessi- 
mism in those concerned, it is obvious that such 
short-sightedness is to be deplored, especially since 
recovery can only be secured by the adoption of 
new methods of a scientific character. The problem 
is how to bring home this truth to those who still 
walk in the darkness and, in spite of the lessons 
which are there for everyone to read, still cling to 
Victorian methods. 

A study of the Report may, perhaps, be recom- 
mended as of some assistance in bringing about a 
change of heart, though that in itself will hardly, 
we fear, be enough. It can, therefore, only be 
reiterated that stience, properly ‘applied, is of equal 
service in the workshop as in the laboratory, and 
is an essential link between the activities of the 
two. Many examples to prove this could be drawn 
from most industries. . Indeed, the history of the 
last twenty-five years is full of the changes that have 
been brought about by the application of science, 
by applying, in a word, the knowledge gained by 
research to meet daily needs. The improvement in 
food supplies, the development of the motor-car 
and the aeroplane, the coming of broadcasting, and 
the. creation of new industries, such as those con- 
cerned with rayon and plastics, are only cases in 
point. Yet, as the report well says, these advances 
have taken place in the main, not as the result of 
new and revolutionary discoveries, but by steady 
and organised application’ to ‘the problems of 
industry of discoveries;alzeady made. 

Thanks ‘to the work for which the Department is 
| responsible, there ‘is now» pletity of | knowledge 
| available. There is still; however; a reluctance to 
|apply it as it might and should be applied.’ That 
lit is not being applied’ is hardly the fault of the 
| scientists. The guilt lies rather at the doors of the 
| industrialists, who, in spite of the lessons which 
|it would be thought would have been drawn from 
the recent depression, are more often than they 
should be strangely reluctant to take a path that 
would probably lead them back to prosperity. It is 
still necessary, for many of, them,.as.we said a 
year ago, to acquaint themselves more fully with 
what is being done and by applying the knowledge 
thus acquired to benefit both industry and the 
country at large. 














NOTES. 
| NoTABLE CENTENARIES IN THE New YEAR. 
| THE attention of many of our readers, no doubt, 
|has already been drawn to the forthcoming cele- 
brations arranged in connection with the bicen- 
tenary of Watt, who was born on January 19, 1736. 
| As his birthplace, Greenock is rightly taking the 
leading part in these celebrations. The authorities 
there have arranged an exhibition, a pageant, 
| and a commemoration service, while on January 17 
| the Watt Lecture will be delivered by Lord Ruther- 
|ford. In Birmingham and London. there will be 
other memorial lectures and on Sunday, January 19, 
| the engineering societies will be represented at 


point of view, it is, therefore, vitally important to| Evensong in Westminster Abbey. At the close 


enlarge the circle of scientifically-minded firms. | of the service wreaths will be placed on Chantrey’s 


Once the movement in this direction has really | statue of Watt in St. Paul’s Chapel. In Berlin, 
started, it will gain pace by its own momentum. | Tokyo and in the United States, the bicentenary 
At the same time, the chances of scientific men | will also be commemorated. In the last country, 
attaining to positions of responsibility will be|an address will be broadcast, while we under- 
increased and an industrial career will, therefore, | stand, the British Broadcasting Corporation, will 











ie Eee i 





=e 


OR 


ie ae 





JAN. 3, 1936.) 

also broadcast part of the ceremonies which will be 
held in connection with this greatest of engineers. 
The year 1736 also saw the birth of Francis 
Kgerton, the 3rd Duke of Bridgewater (1736- 
1809), “the Father of British Inland Naviga- 
tion,” whose monument at Ashridge, now the 
property of the National Trust, can be seen by 
those who travel northwards from Euston; of 
Joseph Louis Lagrange (1736-1813), the greatest 
mathematician of the Eighteenth Century, and of 
Charles-Augustin de Coulomb (1736-1806), the 
French military engineer, remembered for his 
experiments on friction, his invention of the torsion 
balance and his investigations on electrical and 
magnetical attraction and repulsion. Whether 
France is commemorating in any way the bicen- 
tenary of Coulomb we do not know, but at Lyons, 
preparations are in hand for holding an electrical 
exhibition to mark the centenary of the death of 
André Marie Ampére (1775-1836). Ampére was 
born at the village of Polémieux, near Lyons, of 
which city his father was a merchant and magistrate. 
At the age of eighteen, Ampére, in the fateful 
year 1793, had the misfortune to lose his father on 
the scaffold, and for a time the result was disastrous. 
A born student, he taught for some years at Bourg, 
but ultimately occupied chairs at both the Ecole 
*olytechnique and the Collége de France. Fourteen 
years ago, the centenary of his discovery of the laws 
of electromagnetism was celebrated at a meeting 
in the Sorbonne presided over by M. Millerand, 
then President of the French Republic. A contem- 
porary of Ampére’s was the distinguished engineer, 
Louis-Marie-Henri Navier (1785-1836), a builder of 
bridges and one of the first teachers of the theory of 
elasticity ; while in this country 1836 saw the passing 
away of the great road-maker, John Loudon 
McAdam (1756-1836), to whom the Government 
made a grant of 10,0007. Of the distinguished 
men connected with engtneering born in 1836, 
mention may be made of Erasmus Darwin Leavitt 
(1836-1916), a great builder of pumping engines 
and a founder and a president of the American 
Society of Mechanical Engineers; Henry Morton 
(1836-1902), who organised the Stevens Institute 
of Technology at Hoboken; Major-General Sir 
Charles Wilson (1836-1905), a great surveyor and 
geodesist ; William Grylls Adams (1836-1915), the 
teacher of a generation of students at King’s 
College, London, and who served as president of 
the Physical Society and the Institution of Electrical 
Engineers ; and lastly, Sir John Wolfe Wolfe-Barry 
(1836-1918), a president of the Institution of Civil 
Engineers, and the virtual founder of the British 
Standards Institution 


Tue New YxAR’s. Honours Lis. 


The New Year’s Honours List, which | was) pub- 
lished on Wednesday, contains few names of 
engineers outside official circles and relatively few 
closely connected with engineering. An interesting 
feature is a number of honours given to celebrate 
the Centenary of the Great Western Railway. 
Knighthoods are conferred on Mr. T. Biggart, 
ex-secretary of the Shipbuilding and of the Engi- 
neering Employers’ Federations, on Dr. H. J. W. 
Hetherington, Vice-Chancellor of Liverpool Univer- 
sity, on Lieutenant-Colonel F. C. Shelmerdine, 
Director-General of Civil Aviation, and on Mr. 
LL. A. P. Warner, general manager and secretary 
of the Mersey Docks and Harbour Board, Mr. A. L. 
(Anderson, Civil Engineer-in-Chief, Admiralty, Mr. 
A. Humphries, late Chief Mechanical Engineer and 
Superintendent, Building Works, Royal Arsenal, 
Woolwich, and Mr. A. T. V. Robinson, Deputy 
Secretary, Ministry of Transport, have been made 
Companions of the Bath. Commanderships of the 
Order of the British Empire have been awarded to 
Mr. F. R. E. Davis, secretary to the Great Western 
Railway, Mr. S. P. Flowerdew, executive engineer, 
Nyasaland Railways, Mr. C. J. McKenzie, Engineer- 
in-Chief, Public Works Department, New Zealand, 
and Mr. H. L. Sikes, Director of Public Works, 
Kenya. Mr. T. Crook, Principal of the Mineral 
Resources Bureau, Imperial Institute, Mr. J. F. 
Lean, principal assistant to the General Manager, 
Great Western Railway, Mr. C. J. Mercer, Staff 
Engineer, Post Office Engineering Department, 
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W. J. Robinson, Chief Engineer, Public Works, 
Newfoundland, and Mr. H, L, Stevens, Principal 
Scientific Officer, Air Ministry, have been made 
Officers of the same order, while Mr. F. H. R. 
Came, assistant engineer, Public, Works Depart- 
ment, Uganda, Mr. A. G, Dryland, engineer-in- 
charge, London Station, British Broadcasting 
Corporation, Captain L. P. Gill, assistant engineer, 
General Post Office, Captain E. R. Marsland, resi- 
dent engineer-in-charge of the Birchenough Bridge, 
Southern Rhodesia, and Mr. F. C. Sheldon, Chief 
Mechanical Engineer’s Department, Great Western 
Railway, become Members. Finally, the Compa- 
nionship of the Order of the Indian Empire is 
awarded to Mr. E. P. Burke, Mr. H. A. Hyde and 
Mr. C. C. Inglis, of the Indian Service of Engineers, 
and to Mr. W. E. G. Bender, Chief Engineer, 
Bengal and North Western Railway. 








STEAM TABLES. 
By GeraLp Stoney, F.R.S. 

Frrry years ago the only steam tables available 
were those of Regnault for saturated steam at 
temperatures up to 220 deg. C. and pressures up to 
about 340 lb. per square inch, and methods of 
obtaining the adiabatic heat drop to determine the 
energy available according to the Rankine cycle 
were necessarily elementary. As an example, the 
approximate formula used by the late Mr. Willans 
about ‘1888 for calculating the efficiency of his 
well-known high-speed steam engine may be men- 
tioned. Little real progress was made and many 
steam tables were thermodynamically inconsistent 
until the late Professor Callendar put the whole 
theory of steam on a firm thermodynamic basis in 
his Royal Society paper of 1900, but little notice 
was actually taken of this work until Professor 


proved so valuable. Research on the properties «° 
steam was being carried on, however, and by abo: 
1910 to 1915 several sets of tables were available, 
some covering temperatures up to 500 deg. C. and 
pressures up to 500 lb. per square inch. The figures 
at the higher temperatures and pressures, it must 
be admitted, were often rather doubtful as much 
extrapolation beyond the actual experimental points 
was necessary. Some tables, moreover, were not 
thermodynamically consistent, and many did not 
agree with each other within wide limits. In 
specifying the efficiency or heat consumption of a 
steam installation, therefore, it was necessary to 
state what steam tables were to be used. 

In consequence of this, and the importance of 
collaboration between the various investigators of 
the properties of steam, it was decided to call an 
International Steam Tables Conference to bring 
about this collaboration and to form standard 
steam tables. As a first step, it was decided to 
form skeleton steam tables in which the properties 
of steam were given at various pressures and 
temperatures with certain limits agreed upon. 
Thus the work carried on in this country, the 
United States, Germany, Czechoslovakia and else- 
where would be correlated, and it would be seen 
where the properties of steam were doubtful and 
where further experimental work was desirable. 
The first set of these skeleton tables was issued in 
1929, and a further revised set in 1931. At the 
same time, it was agreed that the calorie should 
be fixed at 1,000 International Steam Table calories 
(I.T. cals.), equal to 1/860 International kilowatt- 
hour. It may here be observed that one 
International electrical watt is equal to 1 -0003 C.G.S. 
absolute watts. Based on these skeleton tables, 
various sets of practical steam tables and Mollier 
diagrams have been published, such as those of 
Callendar, Keenan, Mollier, Knoblauch, Sugawara, 
and others. All these, except in very few places, 
lie within the limits of the above skeleton tables, 
but there are still sufficient differences to render it 
necessary to specify which tables shall be used when 
calculating the efficiency or heat consumption of a 
steam installation. 

The third International Steam Tables Conference 
was held in the United States in September, 1934, 
and a further revised set of skeleton tables has 
recently been issued, as mentioned on page 372 





Mr, L. Oury, engineer of the Zambesi Bridge, Mr. 
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from one-half to one-tenth of their former values, 
while the tables have been extended up to the critical 
temperature and pressure of steam, viz., 374 deg. C. 
and 225 kg. per square centimetre. They have also 
been extended to 550 deg. C. For nearly the whole 
of the range the limits of error do not exceed + 1/500, 
and for a large part do not exceed -+- 1/1,000, so that 
for most practical purposes the properties of steam 
at all pressures and temperatures may now be said 
to. be known within very close limits. We are 
therefore within sight of international ste« ‘ables 
for the use of engineers and others which wad be 
accepted as correct all over the world. Steam tables 
for practical use are being prepared to come within 
the latest limits, and it seems, therefore, that the 
necessity for specifying what steam tables shall be 
used for test purposes will, in general, cease. Fur- 
ther investigation now being carried on, however, 
will enable the limits in certain doubtful parts to. 
be still further reduced, and it is hoped that before 
long tables may be available, similar to the inter- 
national measures of length, mass, electricity, &c. 








THE ENGINEERING OUTLOOK. 


I.—Economic RETROSPECT AND PROSPECTS FOR 
1935. 


Durine the first quarter of 1935 the marked 
recovery in the activity of the British engineering 
industry, which was apparent during 1934, was 
continued. Thereafter, activity was maintained 
practically constant at a level slightly in excess of 
that of 1929 and 1930, the best pre-depression 
years. The improvement was due to increased 
demand both in the home and export markets, 





Mollier produced. his well-known chart, which has | 


though the former was, relatively, considerably the 

more important. As a result, the recovery has been 

’ ‘w distributed over the various branches of 

ustry, activity in the motor and aircraft 

suies, for example, reaching record levels, 

‘ that of the locomotive and shipbuilding 

i-dustries, though superior to the 1934 level, 
remains very much below pre-depression years. 

The recovery in machinery exports, though both 
in volume and in value still remaining below the 
level of 1930, is symptomatic of the slow improve- 
ment in trade and business confidence which has 
continued to pern.cate the industrial structure of 
practically every country during 1935, though not, 
perhaps, the members of the gold bloc. Being 
largely dependent upon the construction of the 
means of production, though this dependen.* is 
tending to diminish with time and the development 
of mechanical aids to everyday life, the engineering 
industry is particularly susceptible to the changes 
in business outlook which affect the rate of expan- 
sion of productive capacity. The initial period of 
a general upward swing of the trade cycle, in which 
manufacturers and other users of machinery can 
regard the future with greater confidence and 
venture to make the capital replacements which 
they have hitherto deferred, particularly favours 
the engineering industry along with other producers 
of capital goods. It is to the more general estab- 
lishment of this influence that the capital industries 
owe most of their continued recovery. 

Expanding trade, however, lives not only on 
broadening confidence, but also on expanding 
purchasing power, and the continued improvement 
of raw-material prices, particularly marked during 
the latter half of the year, must favourably affect 
the demand of primary producers for manufac- 
tured goods, as far as the restrictions imposed by 
tariffs, quotas, and the limitation of foreign-exchange 
permits allow such demand to become effective. 
Here lies the chief impediment to a far more rapid 
expansion of export trade, and to a return of the 
export industries to a level of activity more nearly 
approaching that of the last boom. 

The continuance of all sorts of obstructions to 
trade, is not necessarily the result of excessive 
economic nationalism or of wanton restrictions. 
In fact, within the last year there has been a some- 
what more liberal tendency in the commercial 
policies of several countries, such as the United 
States of Aiaerica, Canada, and New Zealand. 
But willingness to pursue a more liberal policy is 





vol. exl, in which the limits have been reduced to 


not always paralleled by ability to do so, for trade 
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restrictions are largely the product of the breakdown| A farther indication of the progress of the 
of the international currency system, which it is| engineering industry is provided by the home 
not within the power of any one country to repair. | consumption of iron and steel. The basis of calcu- 
Not the least significant development of the year | lation of these figures has been altered in comparison 
has been the trade recovery in Belgium, following the | with that used in previous years in this series, in 
devaluation of the Belgian currency, which gives | order to eliminate the duplication of the pig-iron 
some indication of the conditions which might | consumed for steel production, which has involved 
become general if a stabilisation of currencies could | also the elimination of pig-iron consumed in the 
be achieved at fresh parities reflecting more nearly | form of castings, &c. The figures given in Table ITT, 
the true international relationship between costs | therefore, relate to steel consumption, which, it is 
and prices. : A : TaBie II.—Employment in British Engineering Industry. 
This problem is of particular importance to the 
British engineering industry at the present time, 
since, as stated above, a further large expansion of 
production would seem to depend mainly upon the 
recovery of the export trade. All the indices of | 
internal activity tend to show that the industry | 
as a whole has not advanced materially from the | 
high level of activity reached in the early part of | 
the year, and though certain sections may antici- | 
| 

| 


| Number | Number Number 
Insured. | Unemployed.| Employed. 





192,738 
133,236 
122,439 
176,150 
99,763 
103,386 
19,650 
177,181 
296,039 


July 1923 
» 1924 
1925 


1,011,120 
939,789 
pate further increase in demand from the large ny or 
capital development schemes to which the Treasury| , 
now appears to be willing to lend its support,| ” 
and from the rehabilitation of the defence forces, | 7 
it is difficult to see from where else any substantial | 
expansion of internal activity is to come. 
In Table I are shown the Board of Trade pro- 

duction indices for engineering and shipbuilding 
and the iron and steel group, respectively. It will 


100.) 


1934 


1935 1,092,070 128 ‘ela 963,5 556 


| thought, will give a better indication of engineering 
|activity. It will be seen that the consumption of 
steel in 1935 surpassed that of 1929 for the first | 
time. Undoubtedly, as mentioned last year, some | 
| part of the increase must be ascribed to the building 
| industry, which has again achieved a record level 
|of activity, though its importance as a consumer 
mo. sat | of steel is not comparable to that of the engineering 

“O"P- | industries, it being estimated that the motor 
industry alone consumed about 860,000 tons of 
iron and steel in 1935. This figure is, of course, 
not comparable with those given in Table III, 
since it includes iron used for castings. 


Tarte ! Indices of Production. (1924 = 


| | 

Engineering | 
and 

Shipbuilding 


Taste III.—United Kingdom Steel Consumption. 
(Monthly Average. Tons.) 
| " | 
> .,| Apparent 
Experte.' |Consumption. 





Retained 
Imports. t 


| 
| 
Production.*) 


61 
71 


727,400 
609,300 
503,900 
433,900 
522,500 
685,800 
757,700 


803,000 
610,500 191,600 
70 ‘ fe. 433,500 193,800 
66-6 be | 112,400 
61-5 3: 9 585 66,000 
Oo.s 95,100 
78,200 


194,600 270,200 


193,800 


142, 100 
rx 
4s 
ag: 


(*) Crude steel. 

(t) Steel and steel products so far as these can be separated 
from those of iron. 

(¢) Estimated on figures for 11 months. 
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1vs5 
First 
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104°7 
104°: 
98 - § 
103 


Imports of machinery, which are given in 
| Table [V, showed an increase of rather more than 
| 13 per cent. by volume and 18 per cent. by value 
compared with 1934. When the import duties on 


108 
100-5 
110 


TaBLe IV.—United Kingdom Retained Imports of 


— a Mach ' 
be seen that both these indices record substantial | ree 


improvements compared with the previous year, | 
and that in the case of the former, the level main- | 
tained throughout 1935 was in excess of that of | 
any previous year. One unsatisfactory feature, | 
however, must be noted, namely, the slight decline | ! 
in the engineering and shipbuilding index in the 
second and third quarters of the year. That for| 
the iron and steel group, however, has shown a| 
steady increase since the third quarter of 1934. | 
A further indication of the improvement achieved | 
is given by the figures for employment shown in| } 
Table Il. The number of insured persons showed | 
a further substantial increase to 1,092,070, compared | 
with 1,068,900 in the previous year, while the | y* ee 
number unemployed ‘fell from 145,513 to 128,514, | TP ny en 
with the result that the number actually in employ-| foreign machinery are taken into account it is 
ment, 963,556, was the highest since 1929. In) clear that there must have been a considerable 
estimating the activity of the industry from the | increase in the home demand for machinery. The 
fluctuations in the employ ment figures, however, | high value per ton of imports of machinery suggests 
the continuous increase in efficiency must be/| that these must consist of highly specialised types, 
allowed for, and it is probable that, although the | and one reason for the increase is probably the 
employment figure in 1935 was below that for 1929, | establishment by foreign companies of subsidiaries 
the actual level of production was higher. |in this country to manufacture luxury articles 
In certain of the skilled engineering trades! excluded by the tariff. An example is the estab- 
unemployment must be almost negligible, ¢.g.,| lishment of a silk factory in Lancashire, requiring 
sheet-metal workers, and it is, unfortunately, | specialised types of machinery. There would 
necessary to recognise that a substantial proportion | appear to be no reason why, when such processes 
of men registered as unemployed in such trades | are established, any further machinery necessary 
must also be regarded as unemployable, |should not be manufactured in this country, thus 


Volume. 


Declared 
Tons. y 


Vv = per 
on. 


“1 Seeeeor was 


69,400 12,308,300 
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providing a substantially increased market for the 
British engineering industry. 

It is satisfactory to note that, in spite of the 
absence of any concrete progress towards currency 
stabilisation and the extremely low level of world 
trade as a whole, British exports of machinery shown 
in Table V, increased during 1935 by 14 per cent. in 
volume and 17 per cent. in value compared with 
1934. On the other hand, the volume of exports last 
year was still only 67-5 per cent. of that of 1928. 


Taste V.—United Kingdom Exports of Machinery. 


! 
Volume. 
Tons. 


Declared | Value per 


Year. Value. 


£ 
33,602,474 


29'718,891 
27,024,000 
32,810,462 
35,446,100 


Lmothaohooas 


382,500 


° » Estimate based on 11 months. 


It appears from the indices given in Tables I 
and V that the activity of the engineering industry 
has been restored to the pre-depression level, though 
if the available statistics for 1935 are compared 
with those for, say, 1929, it is clear that the recovery 
has been due entirely to home demand and that 
there is still room for a substantial increase in 
exports, of which the possibility has already been 
discussed. In general there is no reason to expect 
a decline in activity during the coming year, either 
as regards the home or export markets, though there 
are signs that further improvement in the former 
will be slow and will be dependent to some extent 
on Government support for public works. In the 
export field, recovery may also be expected to 
proceed slowly, though it must be remembered that, 
once stabilisation of currencies has been achieved, 
a very marked increase in exports should result 
owing to the fact that in many countries a very 
substantial replacement demand has grown up, 
through the curtailment of depreciation and obsoles- 
cence allowances and the difficulty of transferring 
money out of the country. This demand must 
make itself felt as soon as the major restrictions on 
trade are removed, and there are indications that 
currency stabilisation cannot continue to be long 
delayed. 








RECENT DECISIONS AFFECTING 
PATENT PRACTICE IN GERMANY. 


By Dr. WattHer WOLFF. 


AccorDInc to Section II, Par. 1 of the German patent 
law, an invention is not treated as new if, at the time 
of filing, it has already been described in a printed 
public document or has been used publicly in Germany 
in such a way that it appears possible for other 
parties to have access to the invention. As far as 
printed documents are concerned, it is not necessary 
for these to be printed, published, or even made 
available in Germany, but any publication throughout 
the world will destroy the novelty of the invention. 
Difficulties may arise from the question as to what 
actually constitutes a printed document. According 
to German practice, any document produced by printing 
machines, multigraphs or the like has been regarded 
as printed matter, but this has not been held to apply 
to copies made by a typewriter. The result is that a 
British typewritten patent specification which is open 
to the public, but has not been printed, does not con- 
stitute an anticipation according to German patent law 
and practice, neither does a German Gebrauchsmuster 
which is also typewritten, and is open to public inspec- 
tion at the German Patent Office in Berlin. A recent 
decision of the Reichsgericht again confirms that a 
German Gebrauchsmuster, which is published in this 
way at the Patent Office in Berlin, does not constitute 
a printed anticipation. Another recent decision 
of the Reichsgericht concerned an interference in the 
United States of America, in connection with which the 
United States Patent Office lithographed and sent a 
paper to a great many lawyers, patent agents and other 

ary who were concerned in the interference. 

was held by the Reichsgericht that this lithographed 
| pope constituted a printed document, but that it had 
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not been made available to the public as it was sent 
only to persons dealing with the interference. 

In Germany, students wishing to pass a final 
examination have to print their theses, and these 
printed theses are distributed by the University 
authorities to many public libraries both in Germany 
and abroad. These printed theses constitute a printed 
anticipation. During and immediately after the 
Great War, the cost of printing became very 
heavy, and students were accordingly allowed to have 
their theses typewritten, only a few copies being 
made ; some of these copies were sent by the University 
authorities to a few public libraries. The Patent Office 
has held, in a decision on the matter, that such type- 
written theses can constitute a printed anticipation. 
It was stated that usually a typewritten document 
is not a printed anticipation, but in this particular 
case, the typewritten manuscript was assumed to be 
such an anticipation. This was particularly the case 
since on the first page of the document in question the 
remark is made that these theses should be cited 
by users as if from a printed book. In the course 
of the decision it is stated that the same typewriter 
may produce manuscript which may or may not 
have the character of a printed document. The 
distinguishing feature is the purpose for which the 
typewritten copy is made, and as in this case the 
typewritten thesis had to be sent to public libraries 
and the author wished it to be considered as a printed 
book, it must be regarded as printed matter. On the 
other hand, this decision again confirms that a German 
Gebrauchsmuster, which is also written by typewriter 
and laid open to public inspection in the Patent Office, 
does not constitute a printed anticipation, as only 
one copy is made, 

In Germany, a patentee and also a holder of an 
exclusive licence, but not a holder of a non-exclusive 
licence, may sue another person for an injunction 
against infringement and for damages. If the patentee, 
or holder of an exclusive licence, resides in Great 
Britain, the defendant is entitled to apply for securities 
which may be heavy and therefore very inconvenient 
for the plaintiff. It is possible to assign claims for 
damages to a third person who may be a resident of 
Germany and who may commence the lawsuit for 
damages in his own name, so that no security has to 
be paid. Formerly, however, it was doubtful whether 
a claim for an injunction could be assigned either 
alone or together with a claim for damages. The German 
Reichsgericht has now decided a case in which the 
holder of an exclusive licence, who had the same 
rights as the patentee himself, assigned his claims 
for an injunction and damages to another person, who 
began the lawsuit in his own name. The two First 
Instances held that it is possible to assign the claim 
for an injunction. According to the Reichsgericht, 
however, the rights of a patentee or a holder of an 
exclusive licence are (1) to exploit the invention, and 
(2) to prevent other persons from using his invention, 
and it held that it is impossible to separate these rights 
and to transfer the right to prevent others from using 
the patent to an assignee, retaining at the same time 
the right to exploit the patent. 

The Reichsgericht is of the opinion that it is impos- 
sible to assign a claim for an injunction against 
infringement to a third person not otherwise concerned 
with the patent. It is, however, also of the opinion 
that a third person can begin a lawsuit for an injunction 
in his own name, but on behalf of the patentee or the 
holder of the exclusive licence, if the plaintiff is entitled 
so to act by the patentee or the holder of the exclusive 
licence and if he can prove his own interest in the claim. 
In other words, the Reichsgericht holds that it is not 
possible to assign a claim for an injunction in such a 
way that any person may begin a lawsuit, but if these 
claims are assigned to an interested party, for example, 
to the holder of a non-exclusive licence, then this 
person may claim an injunction. Very often cases 
may occur in which the holder of a patent or exclusive 
licence resides in Great Britain, while a holder of a 
non-exclusive licence also exists in Germany. In 
such cases it is now possible for the holder of the non- 
exclusive licence to begin a lawsuit for an injunction 
without it being necessary for him to find securities 
hefore commencing the lawsuit. 








THE ELECTRIFICATION OF THE 
GLASGOW SUBWAY. 


THE conversion of the Glasgow District Subway to 
electric traction marks the passing of one of the few 
of the cable-haulage systems for passenger transport 
still in operation. The construction of this subway, 
which is roughly elliptical in plan, and is 6} miles 
long, began in March, 1891, and was attended by 
«% number of difficulties. The geological formation 
comprised shale, sandstone with occasional patches 
of clay, coal and coal wastes, and alluvial deposits, so 
that various methods of excavation had to be adopted. 
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Where the tunnels crossed the Clyde at St. Enoch and 
Govan compressed air was used, while a considerable 
length was constructed by cut-and-cover. Brick, 
concrete and cast-iron linings were all employed. 
The running tunnels, which are generally circular, are 
11 ft. in diameter, being merged into a 28-ft. arch 
at the stations, of which there are 15. | The gradients 
are generally easy, the steepest being 1 in 18 and | in 
20 at the river crossings. Cable traction was decided 
on, owing to the impossibility, forty years ago, of 
placing sufficiently powerful motors beneath the cars. 
An alternative would have been locomotives, but 
these would have weighed at least 15 tons, and would 
have necessitated heavier rails and more frequent 
renewals. Cable traction also enabled cars going 
downhill to assist those going uphill. Nevertheless, 
as pointed out in a paper which was read by Mr. W. R. 
Bruce before the Institution of Engineers and Ship- 
builders in Scotland on Tuesday, December 3, it was 
early a matter for regret that electric traction had not 
been employed. 

Two haulage cables were used, each 1} in. in dia- 
meter and 36,300 ft long, the weight being about 58 
tons. They were driven by two 1,500-brake horse- 
power non-condensing engines with Corliss valve gear, 
one engine being sufficient to take the normal load. 
The connection from the engines to the haulage cables 
was through a number of cotton ropes, a system of 
double countershafts and four drums, the latter being 
grouped in pairs to enable the two cables to be driven 
independently. Stretching up to at least 300 ft, was 
taken up by a carriage and winch. The trains con- 
sisted of two vehicles with the gripping mechanism on 
the leading bogie of the front coach. This mechanism 
was operated by a lever which released or applied an 
upper jaw, and was provided with trip gear so that 
the cable could be discharged where it entered the 
power station. 

From the time the line was acquired by the Corpora- 
tion of Glasgow it had been operated at a loss, and 
while electrification offered the prospect of effecting 
considerable economies, this saving might be negatived 
if the capital expenditure on the conversion were 
allowed to exceed a predetermined figure. Further- 
more, any stoppage of the service was highly undesir- 
able. Of the practical problems to be solved the 
most important was the restricted space in the tunnels, 
but as the result of a number of runs on a short elec- 
trified section, it was decided to proceed with the 
complete scheme, which included the reconstruction 
of the track and the reconditioning of the rolling 
stock, signalling and communications, and stations. 

As regards track reconstruction, the old 60-lb. rails 
were replaced by 80-Ib. flat-bottom rails on untreated 
hardwood sleepers, except where supports for the 
conductor rail was necessary, when steel was used. 
Such of the old rails as were serviceable were used for 
the conductor rail, which was placed at the side of 
the track. This rail was supported on brackets 
carrying insulators and attached to the sleepers, and 
owing to limitations of space its height was in excess 
of what is customary. 

Rigidity was secured for the bracket, which had a 
considerable overhang, by the use of steel sleepers, 
while to lessen the shock caused by the passage of the 
collector shoes, a rubber pad was placed between it 
and the insulator. Provision was made for the easy 
replacement of defective insulators. The running 
track was laid in ballast in the tunnels, and in concrete 
at the stations, and was bonded by No. 6 8.W.G. 
flexible or solid bonds. The two tracks were cross- 
bonded at intervals of 100 yards. The rail gauge is 
4 ft. 

Power for operating the line was obtained from the 
Corporation’s Pinkston station at 6,000 volts, three- 
phase, and was converted to direct-current at 570 volts 
in three substations. On the low-tension side these 
substations were connected by a ring main which 
served both as a distributor and interconnector. 
The length of line between one subway station and 
the next formed a section for feeding purposes, control 
being effected through circuit-breakers and sectionalis- 
ing switches placed in a cabin on the station platform. 
The subway supply could be isolated from feeder 
pillars at Partick Cross, Cowcaddens, and Shields-road. 

The rolling stock, which numbered 50 vehicles of 
the double-bogie type, 41 ft. long and 7 ft. 8 in. wide, 
with a 4-ft. vestibule at each end, were reconditioned 
in the railway workshops, which were specially enlarged 
for the purpose. The existing floor level was 2 ft. 2 in. 
above the rails, and in order to obtain clearance for 
the motors without raising this, which would also have 
meant altering the station platforms, a special steel 
underframe was designed. To give the necessary 
stiffness in a longitudinal direction, the sole-bar angles 
were stiffened with deep plates extending the full 
length of the body and above the floor level, where 
they replaced the underslung truss rods of the older 
design. The cross members were arranged so as to 





enable hatches to be formed to give access to the motors 


without withdrawing the bogies. Riveting was 
adopted in preference to welding, as this made repairs 
somewhat easier. The new bogies had a wheelbase of 
5 ft. 6 in., instead of 5 ft., to enable the motors to be 
hung inside, but the original wheel diameter of 27 in. 
was retained. The sprung bolster form of construc- 
tion was also retained, but laminated springs were 
added over the axle boxes to take up rail shocks. 
Heavy rubber washers were also interposed between 
the points of attachment of the laminated spring- 
adjusting rods and the supporting brackets on the 
bogie side frames. The brake gear was centre-hung, 
one fabric | ~~ block braking on each wheel. The 
motors were nose suspended, and were-supported by 
the bolster cross ibdéahiege which were suitably sprung 
to lessen the shock when starting. 

The current collector consisted of a shoe, which was 
carried on a hinged arm and was thus free to turn 
through a small angle so that even contact with the 
conductor rail was ensured, The necessary pressure 
on the shoe was maintained by springs which were 
attached to a baseplate. This plate was mounted qn 
and insulated from the bogie side frame. The leading 
bogie of each coach carried a trip cock, which was 
connected to the train pipe of the brake system so 
that the train could be brought automatically to a 
standstill, Each bogie was fitted with two 60-h.p. 
fan-ventilated interpole motors, and, to enable the high 
temperatures likely to result from 18 hours’ continuous 
operation to be withstood, Class B insulating materials 
were used. Power was transmitted from the motor 
to the driving axles through helical gearing with a 
ratio of 14 to 61. Control was effected from a master- 
controller in: the driver’s cab through electro-pneu- 
matically-operated contactors and reversers, automatic 
acceleration devices being fitted so that one movement 
of the power handle was all that was necessary at 
starting. This method of control took account of the 
variations in starting conditions throughout the line, 
the rate of acceleration being automatically reduced 
when the train was started in face of a hill. The control 
equipment was housed in a fireproof compartment on 
the near vestibule of the driving vehicle. As the train 
was always driven in one direction, a master controller 
was only fitted at one end. The main resistances were 
slung between the bogies, and the compressed air for 
operating the electrical apparatus and the brakes was 
obtained from an electrically-driven air compressor, 
which was also suspended from the underside of the 
coach. 

Automatic air brakes and emergency hand brakes 
were fitted, while compressed air was also used for 
operating the folding gates on each platform through 
a push-button. The gate mechanism was interlocked 
with the master control to prevent the train being 
started prematurely. Two independent systems of 
lighting were provided, one being supplied through 
collector shoes making contact with special lighting 
conductors on the walls of the tunnel, and the other, 
or emergency system, being fed from the ‘third rail. 
This had necessitated the duplication of head lamps and 
tail lamps. 

The signals were worked automatically by the trains 
themselves, Owing to the presence of steel sleepers, 
the use of track circuits was impracticable and the 
lighting conductors just referred to were therefore 
employed. This enabled alternating current to be 
utilised for operating the relays, an arrangement which 
was of advantage owing to the heavy traction currents 
in the vicinity. When a section was occupied by a train, 
the lighting current operated the relays, to give the 
proper indication, section clear being given when there 
was no train in the section and therefore no current 
fiowing. At the beginning of each section there was a 
treadle-operated contact which put the signal behind 
it to danger, thus giving protection if the train ran 
through the section with its lights extinguished. 
Before passing out of the section the collector shoes 
passed over a short clearing section which was connected 
to the “‘ section clear” relay system. Until this was 
operated by the passage of the shoes over the cleariv~ 
section, the appropriate signalling section remains 
blocked. A train passing a signal at danger was 
brought to rest by a stop. The aspects of the various 
signals were indicated on a board in the switchgear 
cabins. ‘Telephone lines had also been installed in 
each tunnel, through which a driver could communicate 
with the nearest station. These circuits, which were 
fed from an independent supply, could also be used for 
cutting off the power from the conductor rail. 

The original timber platforms and stircases at the 
stations were being replaced with pre-cast concrete, in 
which a considerable proportion of carborundum had 
been incorporated to prevent slipping. At Hillhead 
station the entire upper works had been rebuilt and 
reconditioning was also taking, or would take, place 
at the others. 

The haulage cable travelled at a speed of 13-5 m.p.h. 





and this might be regarded as a maximum. The 
schedule speed was, however, barely 10 m.p.h., and 
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only a very low rate of acceleration was possible. 


After electrification it was intended to increase the 
schedule speed to 17 m.p.h., which would enable the 
circuit to be made in 23 minutes as against 35 minutes. 








NOTES ON NEW BOOKS. 


A voLumeE dealing with the proceedings at the meet- 
ings of the sixth International Congress for Scientific 
Management, which was held in London in July last, 
has been published by Messrs. P. S. King and Son, 
Limited, Great Smith-street, London, S.W. It forms 
the seventh and concluding part of the literature 
relating to the conference, the remainder comprising 
reprints of the papers presented, many of which were 
reviewed in our columns at the time. In this way the 
art of management, as it is seen in 22 different coun- 
tries, is adequately surveyed, and a great step has 
thus been made towards that pooling of knowledge 
which should assist towards the overcoming of both 
present and future difficulties. This seventh volume 
more particularly contains the speeches which were 
delivered at the opening and closing meetings by 
H.R.H. the Duke of Kent and H.R.H. the Prince of 


Wales, respectively, together with the addresses on | 


general subjects which were given before the plenary 
sessions. It also contains the commentaries which 
were given by the various rapporteurs on the papers 
presented at the various sectional meetings, together 
with the discussions which subsequently took place. 
The address of the honorary secretary of the Congress is 
21, Tothill-street, London, 8.W.1, 


Elementary Building Geometry, by G. A. Handly, 
is a new publication likely to prove a useful addition 
to the existing books dealing with the subject. The 
ground covered embraces practically all problems 
arising in building construction, the author having 
had the good sense to illustrate the various points 
by means of well-chosen practical examples. Pure 
geometry can often be a tiresome subject when treated 
as a theoretical exercise, but here the driest principles 
have been made absorbingly interesting in providing 
practical solutions to building problems. The book, 
published by Messrs, Edward Arnold and Company, 
London, at 3s. 6d. net., opens with a very clear ex- 
planation of how to make and use scales, and leads 
up gradually through the various uses of the pro- 
perties of geometrical figures to pictorial projection 
and the development of surfaces. Each chapter 
closes with a number of problems relating to the 
preceding matter, and the solutions are indicated, 
to meet the possibility of difficulty being encountered, 
so that the student can hardly fail to grasp the real 
principle behind the practical application given, while 
the numerous examples provide ample practice in 
every case. Unlike most books on building geometry, 
in this one the author has wisely eliminated the usual 
and redundant chapters on drawing instruments, 
angles, and other elementary matters, too well known 
to merit space, and has replaced this by valuable and 
more important material. In this way the book, 
though small in bulk, probably provides’ one of the 
best introductions to the geometry of building con- 
struction yet published. 


For the last two decades the subject of physical 
metallurgy has instinctively been coupled with the 
name of W. Rosenhain, late Superintendent of the 
Metallurgy Department of the National Physical 
Laboratory, and it would have been a great pity if the 
death of this brilliant metallurgist had resulted in his 
well-known textbook, An Introduction to the Study 
of Physical Metallurgy, a classic in its line, being 
allowed to fade into obscurity as modern advances 
made more up-to-date texts essential. This, we are 
glad to find, is not to be the case, for Messrs, Constable 
and Company have imparted a new lease of life to it by 
publishing, at the price of 20s, net, a new edition, 
revised and partly re-written by Dr. J. L. Haughton, 
of the staff at Teddington. 
maintained the character and stamp of the original, 
although certain additions and re-writing have become 
necessary with developments since the last edition. 
The book is so popular with metallurgists that it is 
necessary only to review those parts which have been 
modified or added since the second edition. 
chapter on the metallurgical microsco has been 
extended with matter on the Leitz Ultropak illuminator, 
the Reichert microscope, and the Vickers microscope. 
Chapter V, dealing with the Thermal Study of Metals 
and Alloys, has been re-cast. A more recent form of 
furnace for the heating and cooling of specimens during 
thermal investigations is described and _ illustrated ; 


the treezing-points of palladium and nickel are added | 
while | elucidating some of the many-sided problems connected 


as higher standards in thermo-couple work ; 
the modern form of potentiometer and Rosenhain’s 


Dr. Haughton has mghtly 


| two sets of expeximents are illustrated by 125 diagrams 
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plotting chronograph are also dealt with, together with 
| a consideration of thermal curves in the light of modern 
knowledge. Solid models, constructed of wire, as 
developed at the Laboratory, have been added to the 
| discussion of ternary alloys and the system Al-Mg-Si ; 
| while the physical properties of alloys have been treated 
| along with microstructure in Chapter VII. The 

latter chapter contains a section written by a colleague 
of the author and dealing with the applications of the 

X-ray spectrometer in studying the structure of metals, 
Bradley’s X-ray photograms of iron-chromium alloys 
and powder photograms of silver-aluminium alloys 
being examples of the clear illustrations used through- 
out. The text on Typical Alloy Systems again reverts 
to Rosenhain’s method of presentation, although many 
additions have been made as occasion demanded them. 
Throughout the volume, Dr. Haughton has kept to 
his intention, namely, that of retaining as closely as 
possible the classical treatment of Rosenhain which 
| has served us so well all these years. The book is what 
| its title indicates, an introduction to the subject ; 
; but it is so thorough and searching that after going 
|} through it the reader will be fully prepared to tackle 
any treatise on any aspect of physical metallurgy. 
The engineer, the general metallurgist, and the physicist, 
will all benefit from it. 





Textbooks written mainly for the aid of engin- 
eering students, but which can also be resorted to 
with advantage by engineers in charge of works, are 
available in every language. One in Italian, entitled 
Elementi di Meccanica, by Dr.-Eng. Mario Pantaleo, 
has been compiled on most interesting lines. It enters 
in detail into the fandamental conceptions of statics, 
dynamics, the strength of materials, equilibrium, aero- 
dynamics, kinematics, friction, lubrication, gearing, &c. 


strations and solutions following regularly, with clearly 
expressed explanations. In reading the various chapters 
there is present in one’s mind a sympathetic professor 
who is endeavouring to impart to his pupils simply 
and clearly all his technical knowledge. We feel sure 
Italian mechanical engineers and students, the latter 
perhaps, more particularly, as the book is addressed 
specially to them, will greatly appreciate this new 
publication. It is of handy size, carefully got up, and 
is issued at the price of 32 lire by Messrs. R. Bemporad 
e Figlio, Florence. 


In order to ascertain the nature and extent of the 
stresses caused by the pressure of the overlying strata 
in coal-mining operations, a number of interesting 
experiments have been carried out by Dr.-Ing. E. 
Lehr, Berlin, and Bergrat K. Seidl, Breslau, and 
published under the title of Modellversuche iiber 
Spannungsverteilung und Formdnderung im Bergbau 
(VD-Verlag G.m.b.H., price 5 marks). In the first 
series of experiments, rectangular models were used, 


the gallery or working. Pressure was applied at the 
top of the model by a crosshead operated by screws, 
the model sometimes being free to expand sideways, 
and sometimes confined at all edges, whijst free to 
lexpand in the direction of the gallery. In some 
|experiments, the model was confined on all sides. 
|'There were four groups intended to represent different 
conditions, In the first group plasticene was used for 
the models, In the second, paraffin wax was used to 
represent rock of a brittle nature liable to break before 
showing any marked deformation. For the third 
group, gelatine-glycerine was used in order to give a 
clear representation of the deformation in the neigh- 
bourhood of a gallery in material of elastic properties. 
The fourth group of experiments were made with 
steel plates, in order to be able to calculate the 
stress distribution in the neighbourhood of the gallery. 
The results of the first three groups were recorded 
by means of photographs, taken at frequent intervals 
as the pressure was applied, in most cases the models 
being marked with horizontal and vertical lines in 
| order to indicate the distortions. In the experiments 
| with steel plates, a mesh 1 cm. square was etched 
on the plate and measurements were taken with a 
| Huggenberger tensometer. The principal stresses in 
| two directions at about 400 points were then calcu- 
|lated and plotted. In the second series of experi- 














All the various problems are set forward, the demon- | 





ments, the overlying strata were represented as a 
built-in beam or slab spanning an opening representing 


| the worked-out portion representing the supports 
lor abutments. The beam was loaded at 12 points 
| and the deflections read, and by an inversion of Mohr’s 
system the bending moments along the beam were then 
| corvputed and the points of highest stress over the 
coal gypports on each side were worked out. These 


and photographs, and should go some way towards 


The | a worked-out portion of the coal seam, the sides of | 





with coal mining. 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, December 18, 
in the Society’s rooms, South Kensington, Lieut. 
Colonel E. Gold, D.S.0., F.R.S., President, being in 
the chair. The following papers were read and dis- 
cussed : 

“The Great Fireball of 1934, October 11, and an 
Instance of Streak-Drift,” by A. King, F.R.A.S. 
Mr. King said that the fireball, probably brighter than 
the full moon, first appeared over East Yorkshire at 
a height of 94 miles, and ended, after a flight of 5s 
miles, over North Lincolnshire at a height of 51 miles. 
The speed was 21 miles per second. The parabolic 
orbit deduced from the corrected radiant gave rise 
to the suspicion that the object may have been con- 
nected with Comet Giacobini-Zinner. A streak was 
left along the track between the heights of 77 miles 
and 56 miles. The upper portion quickly vanished, 
and the part from 69 miles high to the end (56 miles 
high) drifted in a generally North-East direction 
with rates as under for the respective heights : 











a rectangle cut in the centre of the model representing | 





Height. Speed of Drift. 
Miles. M.P.H, 

69 130 

604 162 

56 150 


A paper on “ The Climate of the Northern Pennines ; 


the Coldest Part of England,” by Gordon Manley, 
stated that the Northern Pennine moorlands com- 
prised the most consistently elevated and chilly 


part of England. Very few observations were avail- 
able, however, as regards temperature, although an 
interesting record, showing great extremes, was 
maintained near Alston from 1880-1886. Rainfall 
was better known; other climatic features of special 
note included occasional peculiarly violent thunder- 
storms and the well-known “helm-wind.” The 
author had established a station at which tempera- 
tures had been taken in a standard screen since early 
in 1932; this was at a keeper’s cottage on the exposed 
moorland of Upper Teesdale just to the south-east of 
Crossfell. The altitude (1,840 ft.) made the station 
the highest at which a continuous record had been 
kept in England. In general, although mean tempera- 
tures differed by about 5-5 deg. F., no more than 
might be expected, from a group of Northern lowland 
stations, the maxima were decidedly lower (7-0 deg.), 
while the minima were not so much lower (3-3 deg.), 
and the mean daily range of temperature on the 
uplands was less than that in the valleys. This was 
to be expected, but exceptional extremes occurred on 
particular occasions which appeared to be due to the 
position of the moorland basin in which the station 
lay. As a whole the figures confirmed the prevailing 
impression of bleakness associated with a windy and 
damp upland, and corresponded well with records at 
sea-level in Southern Iceland. 

In “Some Characteristics of the Mean Annual 
Circulation over the British Isles,” by A. H. R. Goldie. 
the author said that the westerly component of the 
mean annual drift of air over the northern part of the 
British Isles had, during the last 30 years, attained 
maxima at intervals mostly of four years. Using this 
element as an index for classifying the years, he had set 
out the special features which, in various corresponding 
years, affected weather, temperature, rainfall, sunshine, 
and gales in the British Isles. It was shown that years 
in which the westerly component of air drift reached 
a maximum had been characterised on the average 
by warmer and drier conditions and their summers 
individually by sunnier conditions than other years 
of the series; years preceding a maximum (so far as 
the available statistics enabled the point to be explored) 
appeared mostly to have been characterised by a high 
duration of winds of gale force and by a maximum 
*“ latitude-exchange ” of air. Attention was called to 
the fact that Lockyer, over 30 years ago, noted the 
existence of a 3-8 year period in atmospheric pressur: 
in India, Australasia and South America, and that 
more recently Elton, from biological researches and 
Kershaw from consideration of sunshine data, had 
remarked on the probability of a climatic factor with 
a period of about four years. 








PYLu Min Process FoR THE Prorecrion OF ALUMINIC 

Some years ago we described the Parkerizing and Bon 
derizing steel rust-proofing processes, which are operate: 
in this country by Messrs. The Pyrene Company, Limited. 
Great West-road, Brentford, Middlesex. Recently th« 
Company has developed a process for treating aluminium 
in a similar manner. The parts to be treated are immerse! 
in a boiling solution of certain chemicals and wate 
This, it is stated, converts the surface of the aluminium 
into complex basic oxides, which are highly resistant (« 
corrosion, and also serve as a basis for paint, lacquer «' 
enamel finishes. The Pylumin process, as it is termes. 
is deseribed in a brochure, which may be obtained from 
Messrs. The Pyrene Company at the above address 
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ELECTRICALLY-CONTROLLED MILLING MACHINE. 


MESSRS. 


SUNDSTRAND MACHINE TOOL COMPANY, ROCKFORD, ILL., 


U.S.A. 











ELECTRICALLY-CONTROLLED 
MILLING MACHINE. 


THE milling machine shown in the accompanying 
illustration is notable for the way’ in which the table 
movements are. controlled electrically as opposed 
to the more usual method of mechanically-operated 
trip gear. It is claimed that electrical control provides 
promptness of action and increased flexibility and range 
of table speeds. The machine, which 'is known as the 
No. 2 Automatic Electromil, is manufactured by 
Messrs. Sundstrand Machine Tool Company, Rockford, 
Illinois, U.S.A., for whom Messrs. Gaston E. Marbaix, 
Limited, Vineent-square, London, 8!W.1, are the sole 
agents in Great Britain.’ The table is 12 in. wide and 
has normally an 18-im. traverse, though a traverse of 
24 in. can also be arranged for. The minimum distance 
from the centre of the spindle to the table surface is 
3} in. and the maximum distance is 12 in. From 
these dimensions it will be realised that the machine 
is intended for small parts only. It is designed to 
use simple fixtures and as it can be set up or changed 
for different work very quickly it would appear that 
small. quantities of parts can be produced at rates 
economically comparable with those of mass production 
on special machines. 

Stability is assured by a particularly wide base, the 
ends of which are extended to form pockets for collecting 
swarf. The spindle drive consists of a flange-mounted 
motor on the spindle hedd. The over-arm is of 
rectangular cross section and is provided with a 
central arbor steady. The outer bearing is supported 
by a reversible bracket, which can be fitted at either 
side, The head is locked in position by quick-acting 
clamps, operated by long levers. The machine is made 
with a considerable choice of spindle head. In the first 
place, it can be had with the spindle speed changes 
effected by pick-off gears or by a sliding gear-box. 
Either type of head can be supplied with one of three 
different speed ranges. With the pick-off gears 
there are six changes per range and with the gear-box 
eight changes per range. There is thus a choice of 
18 spindle speeds, between the limits of 41 r.p.m. 
and 1,825 r.p.m., over the three pick-off ranges, and of 
24 speeds, between 42 r.p.m. and 1,286 r.p.m., over 
the three gear-box ranges. The spindle can be arranged 
for rotation in one direction only, or with automatic 
reverse, and can be fitted for automatie stopping. 

The table motion is not derived from the spindle 
drive, there being separate motors for both the rapid 
traverse and the feed. The latter, like the spindle drive, 
can be varied either by pick-off gears or by a sliding 
gear-box, and three ratiges are available. With the 
pick-off gears there are 12 feed changes per range. The 
whole 36 changes cover feeds from a minimum 
traverse of 4 in. per minute to a maximum rate 








With the gear-box there are 


of 80 in. per minute. 
eight feed changes per range, the extreme limits being 


? in. per minute to 48 in. per minute. The control 
gear for varying the table cycle embodies light fast- 
moving electrical contacts on the feed motor circuit, 
this motor being, of course, reversible. The electrical 
control mechanism is housed in a box at the front of 
the machine and in a compartment at the rear of the 
base. The box, which is waterproof, is seen near the 
knee-bracket in the illustration, The mechanism in it is 
actuated by adjustable dogs on the table edge, the 
latter being graduated with a scale to facilitate setting, 
The electrical connections generally are centralised 
on a panel in the compartment referred to above. The 
panel is completely enclosed, but may be withdrawn 
for inspection without disturbing any of the connections. 
The quick traverse motor is provided with a solenoid 
brake. As regards the general equipment of the 
machine, the cutting lubricant is supplied by an inde- 
pendently-driven impeller pump. The table ways and 
operating mechanism have automatic forced feed 
lubrication. The adjustments of the table, spindle 
head, and spindle are furnished with micrometer dials. 








ANNUALS AND REFERENCE BOOKS. 


Jane’s All the World’s Aircraft, 1935.—Founded in 
1909 by the late Mr. F. T. Jane, this valuable work of 
reference, with the 1935 issue recently published, has 
attained its silver jubilee. It has grown, of course, 
commensurately with the development of aviation, 
but it is doubtful if even the founder, a man by no 
means lacking in prescience, could have foreseen the 
magnitude of the task that would devolve upon his 
successors within a quarter of a century. The present 
editors and compilers, Messrs. C..G. Grey and Leonard 
Bridgman, have, however, done their work in a manner 
of which neither the founder nor the users could fail 
to approve. By careful selection they have been able 
to include, in some 600 pages, accurate data on the 
aeroplanes and aero-engines produced in all countries 
of the world in which their manufacture is carried on, 
the data being accompanied, in most cases, by reproduc- 
tions of photographs and general-arrangement draw- 
ings. Two extensive sections give details of the 
progress made during 1934~1935 in civil aviation and 
service aviation, respectively, and there is also a 
section, necessarily brief, giving all the available 
information on the world’s airships. Particulars are 
also given of the noteworthy flights of the year, and 
of the international records recognised by the Fédéra- 
tion Aéronautique Internationale, corrected to Novem- 
ber 1, 1935. We should mention also the interesting 
preface, written by Mr. Grey, in which reference is 





made to the expansion of the Royal Air Force, and 
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readers are reminded that data on some of the latest 
machines and engines are not available for publication. 
Nevertheless, it is pointed out that particulars of the 
new productions of the British aircraft industry occupy 
83 pages in the present volume, as compared with 67 
pages in the last ; no other country, it is satisfactory to 
note, shows a similar increase. With regard to the 
production of the volume, it need only be said that 
the standard of typography and illustration reached in 
previous volumes is well maintained. The publishers 
are Messrs. Sampson Low, Marston and Company, 
Limited, 100, Southwark-street, London, §.E.1, and 
the price is two guineas net. 


Diaries and Pocket Books.—Messrs. The Staveley 
Coal and Iron Company, Limited, near Chesterfield, 
have sent us their useful leather-bound pocket diary, 
which, in addition to postal and other miscellaneous 
information, contains many data concerning the firm’s 
products,—An attractive little pocket diary has come 
to us from Messrs, Braithwaite and Company, Engin- 
eers, Limited, Horseferry House, Westminster, London, 
8.W.1, It contains illustrations relating to some of the 
firm’s recent contracts and tables of data for civil and 
structural engineers.—Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, have sent us a useful leather-bound pocket 
diary, containing particulars of the firm’s activities, 
together with miscellaneous information.—A_ useful 
little pocket diary has been sent to us by Messrs. 
Harrison and Sons, Limited, 44-47, St. Martin’s-lane, 
London, W.C.2. Several pages of printing and other 
data are included.—We have received from Messrs. 
The Brush Electrical Engineering Company, Limited, 
Faleon Works, Loughborough, a handsome little 
leather-bound diary containing brief particulars of the 
firm’s products and postal and miscellaneous informa- 
tion.—Many pages of tabulated information, concerning 
conductors and cables, are included in a neat pocket 
diary received from Messrs, Standard Telephones 
and Cables, Limited, Connaught House, Aldwych, 
London, W.C.2.—A useful leather-bound diary pub- 
lished by Messrs. The Stanton Ironworks Company, 
Limited, Stanton-by-Dale, near Nottingham, contains 
much information concerning the firm’s iron pipes 
and other products.—Messrs. Morris Motors, Limited, 
Cowley, Oxford, have sent us a copy of their “ Morris 
Owner’s Diary.” This embodies 58 pages of data 
compiled for the benefit of motorists.—A _ leather- 
bound diary, containing many pages of informative 
electrical tables and an atlas of coloured road maps of 
the British Isles, has been received from Messrs. 
Johnson and Phillips, Limited, Charlton, London, 
8.E.7. 


Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Ruston and Hornsby, 
Limited, Lincoln; Messrs, Industrial Brownhoist Cor- 
poration, Bay City, Michigan, U.S.A.; Messrs, Asso- 
ciated British Machine Tool Makers, Limited, 17, 
Grosvenor-gardens, London, S.W.1; Messrs. C. A. 
Parsons and Company, Limited, Heaton Works, New- 
castle-upon-Tyne, 6; Messrs. Petro-Flex Tubing 
Company, Limited, Cassiobury Works, St. Albans. 
road, Watford, Herts. ; Messrs. Morris Motors, Limited, 
Cowley, Oxford ; Messrs. The Carborundum Company, 
Limited, Trafford-park, Manchester ; Messrs. Holman 
Brothers, Limited, Camborne, Cornwall; Messrs. 
Evershed and Vignoles, Limited, Acton-lane Works, 
Chiswick, London, W. 4; Messrs. Craven Brothers 
(Manchester), Limited, Reddish, Stockport; Messrs, 
William Baird and Son, Limited, Temple Iron Works, 
Anniesland, Glasgow ; Messrs. Richardsons Westgarth- 
Brown Boveri, Limited, 56, Victoria-street, London, 
S.W.1; Messrs. The Bristol Aeroplane Company, 
Limited, Filton, Bristol; Messrs. British Insulated 
Cables, Limited, Prescot, Lancs.; and Messrs, The 
British Steel Piling Company, Limited, Thames House, 
Millbank, London, 8.W.1.—Daily tear-off calendars 
have been sent to us by Messrs, 8. 8. Stott and Company, 
Laneside Foundry, Haslingden, Rossendale, Lancs. ; 
and Messrs. Henry Simon, Limited, Cheadle Heath, 
Stockport.—We have received daily refills for their 
desk calendar from Messrs. Demag Aktiengesellschaft 
Duisburg, Germany.—Messrs. Frank Wigglesworth and 
Company, Limited, Clutch Works, Shipley, Yorks, have 
sent us a useful Ovallo desk blotter.—A handsome 
metal ash tray which can also act as a paper weight, 
has been addressed to us by Messrs. Hyland, Limited, 
York-street, Wakefield.-A monthly desk card calendar 
has been sent to us by Messrs, Stewarts and Lloyds, 
Limited, Winchester House, Old Broad-street, London, 
E.C.2.—Messrs. The County of London Electric Supply 
Company, Limited, have sent us a handsome monthly 
tear-off calendar and telephone register combined.- 

We have received a weekly tear-off desk diary and 
notes from Messrs. The Associated Equipment 


Company, Limited, Southall, Middlesex.—Mesars. John 
Tullis and Son, Limited, St. Ann's Works, Glasgow, 
S.E., have sent us a daily tear-off calendar and desk 





diary combined. 





LABOUR NOTES. 


Tue Ministry of Labour estimates that at Decem- 
ber 16 there were approximately 10,599,000 insured 
persons between the ages of 16 and 64 in employment 
in Great Britain. This was 62,000 more than 
November 25, and 340,000 more than at December 17, 
1934. There was a further improvement, between 
November 25 and December 16, 
and steel manufacture, and the engineering and cotton 
industries. Employment also increased in the distri- 
butive trades, hotel and boarding-house service, motor- 
eycle and aircraft manufacture, 
bleaching, dyeing, &c, On the other hand, 


vehicle, 
textile 


employment continued to decline in building and in | 


was also some decline 
boot and shoe 


and there 
and in the 


pottery manufacture, 
in hosiery manufacture, 
industry, 


At December 16, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,585,990 wholly unemployed, 205,574 
temporarily stopped, and 77,001 normally in casual 
employment, making a total of 1,868,565. This was 
49,997 less than the number on the registers at Novem- 
ber 25, and 217,250 less than at December 17, 1934. 
The total comprised 1,501,576 men, 53,959 boys, 
267,109 women, and 45,921 girls. 


In the case of about 39 per cent. of the total of 
1,580,042 persons on the registers who were applying 
for benefit or unemployment allowances, the last spell 
of registered unemployment had lasted less than six 
weeks ; for about 54 per cent. it had lasted less than 
three months, and for about 66 per cent., 
months, About 24 per cent. of the total had been on 
the register for twelve months or more. 


At a conference in London between representatives 
of the Shipbuilding Employers’ Federation and repre- 
sentatives of the shipyard trade unions, the application 
of the men for an increase of wages was again discussed. 
The employers, it is understood, made the following 
proposal:—‘ If an adjournment of this conference 
until the March Lloyd's figures are available is agreed 
to we will be prepared, as a committee, to go back, 
before we meet you again, to our Central Board and 


our constituents with a recommendation that favour- | 


able consideration should be given to an advance of 


wages if the improvement recently experienced has | 


been reasonably maintained.” An earlier reconsidera- 
tion of the claim was asked for by the unions, but 
Mr. Maurice Denny, on behalf of the employers, said 
that the employers could not yet be certain that the 
improvement would be maintained. Mr. Westwood 
replied that the unions’ representatives considered the 
proposal very unsatisfactory, but it would be reported 
in the usual way to the various executive committees. 


Under an agreement arrived at by the Engineering 
and Allied Employers’ National Federation, the 
National Union of General and Municipal Workers 
and the Transport and General Workers’ 
cost of living bonus of women employed in the engin- 
veering industry is to be increased from January 13, by | 
ls. per week. The increase is to apply to women 
workers 18 years of age and over, but not to women 
and girls whose rates of wages are regulated by orders 
under the Trade Board Act, or by agreements in other 
industries. 


In the course of a referenee in the December issue 
of the Report of the Soilermakers’ and Iron and Steel 
Shipbuilders’ Society, to the operations of National 
Shipbuilders’ Security Limited, Mr. Hill, the general 
secretary, says :— There is only one way to save 
the industry for the nation and workers directly con- 
cerned ; that is, national ownership. A beginning has | 
been made in a resolution by Congress to nationalise 
engineering. Let us have a similar resolution for ship 
building; then draft a detailed scheme in a Parlia- 
mentary measure. If we cannot get it through this 
Parliament, we can have it debated, and the nation 
will be ready for it when we get a majority next time. 
The postal service was not nationalised without a 
sustained effort, and nothing will be easily nationalised 
as long as Capitalism lasts ; but the job is worth doing, 
and it is up to the men whose lives depend on the 
industry to lead in the fight.” 


At the end of November, 15,207 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were * signing the books,"’ compared with 16,098 at the 
end of Oetober. The number of members in receipt of 


sick benefit increased from 645 to 714, and the number | 


in receipt of superannuation benefit decreased from 
2,043 to 2,005. In November, which had to bear 


at | 


m coalmining, iron | 


tailoring and | 


less than six | 


Union, the | 


members of the | 
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five weeks’ outlays, the expenses were 3,2601. 2s. 10d. ; 
| in Oc tober, they amounted to 2,6711. 2s; 8d. There was 
|a net increase of 236 in the membe ‘rship. 
| | 
The accumulated funds of the various employees’ 
benefit schemes associated with the Metropolitan- 
Vickers Electrical Company, Limited, now amount to 
over half a million pounds. This total has been accumu- 
| lated during the last fourteen years by approximately 
13,000 employees, and is made up by works and staff 
benevolent funds, a male staff pension and life assurance 
scheme, a female staff benefit scheme, and a thrift 
| scheme which, in effect, is a savings bank open to all 
employees domiciled in the British Isles. The various 
schemes are administered by trustees and committees 
whose accounts are subject in general to outside audit, 
| and all the fands are securely invested under carefully 
| framed rules either in insurance policies or in trustee 
securities. Practically all the schemes are supple- 
mented by generous contributions made by the 
Company. 


The November issue of The Bulletin of the Hydro- 
Electric Power Commission of Ontario contains the 
text of a plan of employee representation adopted by 

| agreement in October last. The object and purpose of 
the plan is declared to be to promote in every reasonable 
and practical way the well-being of the employees and 
the best interests of the ees. with res ws 
all matters of common concern. rd. 
themselves to co-operate in an unprejudiced effort to 
understand and appreciate each other’s problems, 
difficulties and points of view, and in a spirit of con- 
ciliation and fairness to discuss and work out a mutually 
satisfactory and beneficial solution of those matters 
which come within the scope of the plan. Within the 
scope of the plan are: (1) All matters of common 
concern affecting the well-being of the employees, 
| either individually or collectively—such, for example, 
| as wages, working conditions, and all plans or projects 
designed to promote the mutual benefit of the Com- 
mission and its employees ; (2) such matters pertaining 





| to the Commission’s business, its operations, and the 
| relation between those operations and the employees 
|as the Commission may desire to submit. The Com- | 
mission’s right to the “ final decision on any matter 
involving the rights and responsibilities of management” 
is reserved, 

The area of the Commission’s operations is divided 
into six main districts, each of which is subdivided 
into a number of voting units. Employees entitled to 
participate in the plan must be below the rank of 
“those supervisory employees who exercise control 
of wages or salaries and working conditions of those 
under their supervision in the sense of their having 
the responsibility to recommend changes in rates of 
pay, promotions, dismissals, &c.”” Each voting unit 
is represented on the district conference by one repre- 
sentative who is elected biennially by a final ballot 
following a primary election of candidates, * all under 
the control and supervision of the employees them- 
| selves,”’ and there is a general committee composed 
of the chairmen of the various district committees. 
Details of meetings which are to be held periodically, 
and other information, are given in the plan, which, 
| though intricate, ought to function efficiently. Nothing 
}in it, it may be added, is to be allowed to “ alter, 
| prejudice, or affect in any way whatsoever ” the right 
| of any employee to deal “ directly with the Commission 
| in matters pertaining to him or her individually.’ 





| 
| Steel Facts, which is published by the American 
| Iron and Steel Institute, states that in October the 
|number of employed persons in the United States 
steel industry rose to 436,554, compared with a revised 
| total of 429,217 in September and 381,431 in October, 
1934. Total pay-rolls of 51,456,000 dols. in October 
|compared with 45,893,000 dols. in September and 
| 32,723,909 dols. a year earlier. The number of hours 
worked by steel-mill wage-earners in October averaged 
36-8 per week. This compared with 34 hours in the 
preceding month and 25-4 hours a year earlier. Since 
the low point of the depression, when the number of 
persons employed by the industry dropped to approxi- 
| mately 210,000, the steel companies have re-absorbed 
| 226,000 people. 


At the Atlantic City Convention of the American 
Federation of Labour, an interesting discussion took 
place on the question of craft versus industrial unionism, 
the representatives of the United Mine Workers les ding 
a movement in favour of the latter method of organ'sa 
tion. One of the objects of the Federation is ‘ the 
establishment of national and international trade 
unions based apon a strict recognition of the autonomy 
of each trade and the promotion and advancement of 





such bodies,” and the vote following the discussion was, 
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in effect, a re-affirmation of adherence to that princi er 
The minority on that occasion have now found 
Committee for Industrial Organisation, and bane 
publicly declared that they “ will work in accordance 
with the principles and policies enunciated by their 
representatives at Atlantic City.” It proposes, there- 
fore, to proceed ** to encourage and promote organisa- 
tion of the workers in mass production and unorganised 
industries.” 

Commenting upon the new movement, the writer 
of the editorial notes in the December issue of the 
Journal of the International Association of Machinists 
says that the members of the Committee for Industrial 
Organisation “ know only too well that the failure of 
the American Federation of Labour and its affiliated 
bodies completely to organise the workers employed 
in mass production industries is not due to lack of 
effort, or to the form of organisation provided for in its 
constitution, but to an unwillingness on the part of 
such employees to join any kind of a labour union.” 
“ It is ridiculous to believe,” he goes on to say, “ that 
the adoption of the policies advocated by the Committee 
for Industrial Organisation would cause mass produc- 
tion workers to flock to labour unions organised along 
industrial lines. Further, it is silly beyond measure 
to charge that craft unions stand in the way of organis- 
ing mass production workers. The doors of the 
American Federation of Labour are wide open to such 
workers ; not only have they a standing invitation to 
ledge | join the Federation, but every effort has been made to 
persuade them to do so.” 


A to the Bulletin of the Industrial Commis- 
sioner of New York State, trade union recognition was 
the principal issue in 25 of 59 strikes that took place in 
September. Wages were the issue in 20 disputes, and 
among other causes of stoppages were working hours, 
non-union conditions, refusal to punch time card, 
installation of new labour-saving machinery, discharge 
of employees, protest against employers working, 
seniority rights and closed shop. 


A statement issued by the Stationery Office (price 6d. 
net) for the Ministry of Health gives the total ex- 
penditure of poor-law authorities in England and Wales 


;on poor relief in 1933-34, on revenue account, as 


40,155,0201., compared with 38,923,852/. in 1932-33. 
Towards the expenditure in 1933-34, the authorities 
received specific income amounting to 3,144,4191., which 
included 2,347,710/. from the relatives or property of 
persons in receipt of relief. The balance of the ex- 
penditure, amounting to 37,010,601/. in 1933-34, com- 
pared with 35,900,542/. in 1932-33, fell to be met out 
of the general funds of the Councils, consisting mainly 
of moneys derived from rates and from the Block Grant 
under the Local Government Act, 1929. The Block 
Grant under the Act of 1929 is applicable to local 
government services generally and cannot be appor- 
tioned to individual services. Accordingly, the ex- 
penditure on poor relief which fell on rates cannot be 
stated. 


The expenditure on institutional relief in 1933-34 
was 19,472,167/., including 6,263,900/. for the main- 
tenance of rate-aided patients in mental hospitals. The 
corresponding expenditure in 1932-33 was 19,728,8851. 
The decrease is mainly due to a decrease of 186,861/. 
in the expenditure in respect of the maintenance in 
non-poor law institutions (other than mental hospitals) 
of persons in receipt of poor relief. The expenditure in 
poor-law establishments decreased by 62,5891. Appro- 
priations during 1933-34 for other purposes of estab- 
lishments formerly used for poor-law purposes ac- 
counted for about 6,0001. of the decrease. It has been 
estimated that the treatment in poor-law establish- 
ments of persons suffering from bodily or mental 
infirmity accounted for an expenditure of about 
6,263,0001., out of a total expenditure of 12,604,762/. in 
those establishments. 


The expenditure on domiciliary relief in 1933-34 was 
18,552,001/., or an increase of 8-1 per cent. com i 
with the previous year. Of the expenditure in 1933-34, 
16,689,4751. represented out-relief in money or kind. 
The last-mentioned sum includes an expenditure of 
7,510,0781. on out-relief to persons ordinarily engaged 
in some regular occupation and their dependents. ‘Ihe 
average number of persons in receipt of domiciliary 
relief in 1933-34 was 6-5 per cent in excess of the 
number in 1932-33. 

On Saturday last, the Swedish Employers’ Associa- 
tion decided to lock-out the operatives in engineering 
shops on January 7, and those in iron works and mines 
on January 12. About 90,000 men are prospectively 
affected. The issue is wages. The official mediation 
commission, whose negotiations have up till now failed, 
has called another meeting of the parties for to-day. 
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LOCOMOTIVE CRANKPIN-GRINDING MACHINE. 


CONSTRUCTED BY MESSRS. CRAVEN 


BROTHERS (MANCHESTER), 


LIMITED, REDDISH. 
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LOCOMOTIVE CRANKPIN-GRINDING 
AND QUARTERING MACHINE. 


\s is well known, the crankpins of most modern | 
locomotives with outside cranks also carry the coupling | 


rods transmitting the cylinder-driving torque to other 


sets of wheels, and it is imperative in order to ensure | bed and driving, through a slipping clutch, a left-hand 
correspondence of the coupling rods on each side} 


of the engine, for the pins on a pair of wheels to be | 
centred in exactly the same positions as those on the | 
wheels on adjacent axles. To ensure this, both holes | 
are bored simultaneously. Two distinct operations | 
might involve error in re-setting the wheels. Further, | 
in order to ensure true parallelism of the crankpins | 
with the journals of the axle, the pins are also simul- 
taneously ground in place. 

The locomotive crankpin grinding and quartering | 
machine shown in Figs. 1 and 2, page 14, and Fig. 3 | 
above, is made by Messrs. Craven Brothers (Manchester), | 
Limited, Reddish, Stockport. It .will accommodate | 
wheels up to a maximum diameter on the tread of 7 ft. 
and having a track gauge of 1 m. The grinding 
spindles are at 90 deg., the right-hand wheel leading. 
Its capacity as regards the crank-pins themselves is : 
Maximum radius of pin centres from axle centre, 15 in. ; | 
maximum diameter of pin that can be ground, 9} in. ; | 
and maximum length, 154 in. Apart from grinding, 
the machine can be employed to re-turn crankpins, 
while either parallel or tapered holes can also be bored 
on it. It has two headstocks and is electrically driven 
throughout. 

From the general view given in Fig. 1 it will be seen 
that the bed of the machine is of plain box section, 
with a widely-spaced pair of sliding ways carrying the 
right-hand headstock and a more closely spaced pair 
carrying two axle supports and the left-hand head- 
stock. The difference in construction of the two 
headstocks is accounted for by the fact that the crank- 
pins are at right angles and various throws between 
8 in. and 15 in. have to be provided for. The right- 
hand headstock, therefore, is capable of adjustment in 
a horizontal direction across the machine, while the 
left-hand headstock can be adjusted in a vertical 
direction. Both the headstocks and the axle supports 
can be traversed longitudinally on the bed, the head- 
stocks by means of a quick-power motion and the 













DRIVES FOR GRINDING WHEEL AND PLANETARY MOTION. 
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supports by hand-operated rack-and-pinion motion. 
The quick-power traverse, apart from enabling wheel 
sets to be loaded freely into and out of the machine, 
permits of ready adjustment for different gauges of the 
sets. The power traverse is effected by a 74-h.p. 
reversing motor mounted between the ways of the 


and right-hand screw. The headstocks may be moved 
simultaneously or independently as desired. The axle 
supports are of particularly massive construction. 
They are fitted with keep plates and can be securely 
locked to the bed in any position. Each is fitted with 
a Vee-type carrying block, which has hand-operated 
screw adjustment in a vertical direction. The Vee- 
recesses set the axle transversely. A gauge, seen in 
Fig. 1, is fitted to each support to determine the exact 
vertical setting. Two special poppet heads are also pro- 
vided, mounted on an extension slide from each head- 
stock. These enable the axle to be set to the original 
centre holes should this be deemed desirable for locating. 
The poppet head and spindle are adjustable by rack- 
and-pinion gear and have steady pins for setting the 
head central, For taper boring, each support is fitted 
with an adjustable outer bearing. 

The disposition of the grinding units will be best 
understood from Figs. 2 and 3, which give two views of 
the left-hand headstock. The vertical adjusting screws 
for this headstock can be made out in Fig. 2, and the 





on the shaft in the eccentric sleeve describes a circle, 
it is necessary that the motor should be capable of 
movement. It is, accordingly, mounted on a swinging 
arm, which is connected to the driven pulley bearing 
by the bar seen between the strands of the belt drive. 
This bar is adjustable to enable the correct belt tension 
to be maintained. 

It will be realised that the grinding wheel has a 
planetary motion round the crank-pin which is being 
ground, and that the arm carrying its spindle has to be 
rotated independently round a centre coincident with 
the pin. This rotation is effected by the main spindle 
alluded to above, the spindle being driven by Texropes 
from the motor at the right of Fig. 3 through a gear- 
box. This is a 5-h.p. motor, and the gear-box provides 
six changes of speed ranging from about 12 r.p.m. to 
about 60 r.p.m. The speed changes are selected by the 
horizontal levers seen on the side of the headstock in 
Fig. 2. It will also be clear that the radius of the 
circle traversed by the centre of the grinding wheel 
must be capable of alteration in order to provide not 
only cutting feed to the wheel in a direction towards 
the centre of the crankpin, but also to enable the 
machine to grind crankpins of different diameters. 
This is effected by the partial rotation of the eccentric 
sleeve inside, and relative to, the main spindle. The 
change can be made, while the machine is working, by 
the large hand wheel on the right of the headstock in 
Fig. 3. The hand wheel is furnished with a micro - 
meter dial, and the machine can be operated to grind 
crankpins to within + 0-0005 in. for circularity or 
parallelism. As regards adjustability, the grinding- 
wheel centre can be traversed from zero to a radius 
sufficient to cover the largest diameter of crankpin 
to be ground. 

The axial traverse of the grinding wheel is derived 
from the gear-box on the main spindle drive. Three 
rates of traverse, viz., } in., $ in. and } in., per 
revolution of grinding head are available for each of 
the six rates of rotation of the wheel arm. A total of 
16 in. actual grinding traverse to dead stop, and suitable 
self-acting drilling and boring feeds, are provided. 
Hand traverse for positioning the grinding stroke 
relative to the crankpin is available, by means of the 
large hand wheel seen on the headstock slide in Fig. 2. 
A lever-operated clutch engages the traversing motion, 
and push-button stations are provided for the control 
of the various motors. The adjustable outer supports, 
visible in both Fig. 1 and Fig. 2, are provided for 
gripping the wheel at the side of the tyres in order to 
set the crankpins and for steadying the wheel set 
when the machine is at work. One is provided for 
each wheel. Other equipment includes two diamond- 
trueing fixtures and radius-forming tools, drill holders 
and drills, self-acting taper-boring bars with boring 
heads and tools, tool holders, and tools for re-turning 
worn pins. The cutting lubricant supply is provided 
by a 4-h.p. motor-driven pump to each headstock. 
The lubrication of the working parts of the machine 
is, in the main, effected by the use of “ one shot” 
pumps, but where this is not practicable, oiling nipples 
for use with an oil gun are provided. 








ROAD-CONSTRUCTION RESEARCH 
IN THE UNITED STATES. 


In the United States, problems connected with road 
construction and maintenance receive a great deal of 
attention under the fostering care of the National 
Research Council, which has an Advisory Board on 
Highway Research to look after these particular 
matters. The Highway Research Board is in direct 
contact with officials representing the different States, 
with representatives of cities, and with Universities, 
Colleges and other organisations, while it also embraces 
representatives of the technical institutions, trade 
associations and public bodies interested in road 
problems. The reports dealt with at the Fourteenth 
Annual Meeting of the Board, held at Washington in 
December, 1934, have recently been issued, and cover 
a variety of subjects. While some of these deal 








vertical slide to the left of Fig. 3. The grinding wheel, 
which is 8 in. in diameter by 2 in. wide, is seen in Fig. 2 
in contact with the upper surface of the end of the 
crankpin. It is mounted on a spindle carried in a 
housing attached to a rotating arm, the assembly 
forming a self-contained detachable unit. The arm 
is bolted to the face of an eccentric sleeve, the other 
end of which is visible in the centre of Fig. 3, and | 


largely with the economics of the subject under Ameri- 
can conditions, others are concerned with constructional 
and other topics which are receiving attention in this 
country and elsewhere, and of a selection of these we 
give summaries below. 


TRacTIVE RESISTANCE. 
The first communication forming part of the Report 


which is carried in the main rotary spindle or drum. | of the Committee on Tractive Resistance and Allied 


The latter revolves in adjustable gunmetal cap bearings. | Problems, of which Professor W. E. Lay, of the Depart- 
The drive to the grinding spindle is by means of the | ment of Mechanical Engineering in the University of 
flange-mounted motor at the left of Fig. 3. This| Michigan is chairman, was on “Further Skidding 
motor is of 24-h.p. capacity and runs at a high speed. | Tests, with Particular Reference to Curves.” It was 
The drive is transmitted by a Texrope to a shaft carried | presented by Professor R. A. Moyer, of lowa State 
through the eccentric sleeve in ball bearings, and from | College, and stated that accident statistics having 
the other end of the shaft by Texropes on the rotating | shown large increases in the winter months, it was 
arm to the wheel spindle, the speed of which is approxi- | decided to make extended tests on ice and snow. 
mately 2,570 r.p.m. As the centre of the driven pulley | It was found that reasonably safe coefficients of friction, 
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that is from 0-3 to 0-5, were obtainable on ice, if 
chains designed to provide actual contact with the 
ice at all times were used, and if the load was sufficient 
to make them cut into it. To provide the greatest 
safety under all ordinary road conditions, analysis of 
the results showed that brakes should be adjusted to 
obtain the maximum braking power on surfaces with 
coefficients of from 0-6 to 0-8, using brake-power 
ratios of 1-5 to 2-0, this ratio being that of the 
braking power at the front wheels to that at the 
rear wheels. Locking of the front wheels was generally 
less likely to cause a dangerous side skid than locking 
the rear wheels. The most important factor in stopping 
was the available effective coefficient of friction. 
the study made, clear-sight distances of 1,000 ft., 
600 ft. and 350 ft. were recommended for main 
trunk, secondary and mountain roads, respectively. 
When driving on a curve, friction between the tyres 
and the road surface was necessary for two distinct 
purposes : to resist either the driving or retarding force 


in the line of travel, and to oppose centrifugal force | 


acting normally to the path of travel. The true fric- 
tional resistance was the resultant of the two forces. 
When driving at constant, or accelerating, speed the 
driving force had a component which opposed the 
eentrifugal force, 
supplemented the centrifugal force ; 
braking on a curve was very hazardous. A maximum 
useful coefficient of friction of 0-3 was recommended 
for use in the design of roadway curves. Where icy 
conditions were encountered, the maximum super 
elevation recommended was 0-1 ft. per ft., and the 
maximum curvatures suggested were 5 deg. for main 
roads, 10 deg. for secondary roads, and 15 deg. for 
mountain roads. The marked increase of speed of 
vehicles presented the most alarming problem, threaten- 
ing their safe operation on highway curves. 
coefficient of friction of the road surfaces decreased 
with a speed increase; stopping distances, 
angles, and centrifugal force increased as the square 
ef the speed ; the required length of transition curves 
increased as the cube of the speed ; and the shift towards 


the centre of the curve formed by the path of the| 


car increased as the sixth power of the speed. 
Work conducted by Professors Karl W. Stinson and 
‘. P. Roberta, of Ohio State U niversity, and summarised 
at a the title “Further Coefficient of Friction 
Tests,"’ showed that non-skid tyres had an advantage 
of 7 per cent. 27 per cent. over smooth tyres at 


to Zi 
speeds between 20 m.p.h. and 40 m.p.h. Investigations 


with the same tyres under various inflation pressures | 
showed a definite advantage in regard to both rolling | 


and sliding characteristics at a certain value. The 
work also showed that the rolling coefficient for 5-in. 
non-skid tyres was 12 per cent. better than for 6-5-in. 
tyres when stopping from 40 m.p.h., but showed no 
difference when sliding. For smooth tyres the 5-in. 
examples had an advantage of 8 per cent. and 14 an 
cent. over the 6-5-in. size, for rolling 
reapectively 
Research on 
on Highway Grades ” 
R. A. Moyer, of Iowa State College. This contribution 
embodied a number of interesting deductions. Dyna- 
mometer tests indicated that rolling resistance on 


‘Motor Vehicle Power Requirements 


rigid, smooth surfaces decreased with increase of speed. | 


Engine resistance proved to be an important factor 
when operating on grades ; 
and was found to be greater in magnitude than air 
resistance for the average car. The tests also showed 
that a more accurate measure of the maximum tractive 
effort of a car was obtainable from acceleration tests 
and experiments on steep grades than was obtainable 
from the chassis dynamometer tests. Overall] thermal 
efficiencies for an average passenger-carrying motor-car 
varied from 34 per cent. at 10 m.p.h., up to a maximum 
of 16} per cent. at 60 m.p.h. 
with an increase of load, such as was caused by page 
on steep gradients, and the rate of change of the effi 
ciency actually rose with the increase of load. What- 
ever the fuel cost, savings resulting from grade reduc- 
tions were greater for commercial vehicles than for 
passenger cars, although the total tonnage was the same 
in the cases compared. When the fuel savings resulting 
from changes in grades from 9 per cent. to 6 per cent. 
and from 6 per cent. tc 3 per cent. were considered, it 
was found that the former were 10 times and 4 times 
greater than the latter for the Class I and Class II 
grades, respectively. It seemed that gentle rolling 
grades of 3 per cent., 
increases in fuel costs, and thus their use was considered 
justifiable. Owing to the operating 
of commercial! vehicles on gradients having been found 
to be very variable with the types experimented with, 
it was thought that much more test work would be 
necessary in this sphere before definite conclusions 
could be reached. 
Roap Desten. 

“The Design of Brick Surfaces to 
Mr. George F. Schlesinger 


Dealing with 
Obviate Slipperiness.” 


From | 


but when braking, the braking force | 
because of this | 


| from the exuding action. 
The | 


steering | 


was reported on by Professor | 


it increased with the speed | 


The value increased | 


characteristics | 
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first referred to the developments in recent years, | 
in association with the production and use of vitrified 
bricks, of the removal from the road surface of super- 
fluous bituminous fillers, and the vertical-fibre lug-type 
of paving brick, as two introductions having a direct | 
bearing on the anti-skid road eonstructional problem. 
When complaints were made regarding the slipperiness 
of brick pavement surfaces in wet weather, it was 
invariably found that the surfaces were coated —_ 
asphalt in which the mineral cover material a 

had not been properly incorporated. In sa to 
secure proper consistency, it was necessary for the 
filler to have low ductility. This necessitated quick 
work when applying covering material, to secure proper 
incorporation with any surplus asphalt left on the 
surface. Otherwise, a non-gritty surface would result, 
and such a surface would cause trouble when moisture 
was present. 

Since old brick pavements were not slippery, it was 
desirable to lay them in such a way as to avoid the 
presence of filler on the surface. This could be accom- 
plished by whitewashing the brick surface before 
brushing in the filler, when superfluous material could 
be cut off from the surface, the bricks being left clean 
and the surplus filler salved for re-use. The conclusions 
drawn from tests showed that asphalt produced from 
asphaltic base oils showed less tendency to exude 
than those made with semi-asphaltic base oils. The 
use of cut-back asphalt and asphaltic emulsions as 
fillers was considered to be a questionable procedure, 
because of the necessity for discarding the excess 
filler removed from the top of the road. When mineral 
matter was added to the asphalt, the exudation was 
reduced. Fillers made of blended asphalt with a high 
melting point, or plastic sulphur, were practically free 


The production of non-skid surfaces was also the 
object of the rrork dealt with by Mr. R. E. Gray, of the 
Asphalt Institute, in a paper entitled the “ Best Practice 
}in the Achievement of Non-Skid Asphalt Surfaces.” 
Since the reports on skidding tests, referred to at 
previous meetings, had shown asphalt pavements of cer- 
tain types to have the highest coefficients of friction, 
while others were at the other extreme, it was concluded 
that it was not the asphalt itself, but rather its method 

of use that caused such differences. Many accidents 
| with these pavements were due to the use of unsuitable 
cross-sections, but a contributing cause of skidding was 
| the improper use of asphalt. With few exceptions, 
| it was the correct relationship between the aggregate 
and the asphalt cement that was the controlling factor 
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larger size of choke stone than used in the previous 
case was necessary, but the seal coat should be the 
same. 


DISTRIBUTION AND STRESSES IN 
Roaps. 


Mr. R. D. Bradbury, of the Wire Reinforcement 
Institute, discussed the “‘ Evaluation of Wheel-Load 
Distribution for the Purpose of Computing Stresses 
in Concrete Pavements.”” The use of wheels with 
resilient tyres, he said, caused loads to be distributed 
over some appreciable areas of the road surface, 
rather than applied at certain definite points. For the 
mathematics of stress computation, a wheel load was 
considered as being uniformly distributed over an 
area, which for expediency was assumed to be a circle 
in the cases of corner and interior loading of the slab, 
and a semi-circle for the case of edge loading. For 
such purposes it was necessary to know the linear 
dimension referred to as the radius of load distribution. 
In his paper the author presented a method of obtaining 
an evaluation of proper allowable, or working, dis- 
tribution factors suitable for general use when wheel 
load only, and not some specific tyre equipment, 
was one of the known conditions. Any attempt 
to find the distribution radius in terms of the wheel 
loads, however, required certain prediction of the 
general features of the tyre equipment that would 
probably be used with a wheel load of a given mag- 
nitude. In the cases of solid or cushion tyres, 
such distribution factors, it was suggested, must be 
obtained experimentally, but in the case of ordinary 
pneymatic tyres, such as were solely considered, the 
joad inflation quotient was in approximate relationship 
to the contact area. By plotting values of the distribu- 
tion radius, it was found possible to arrive at the 
empirical racer 5 — 

a = 0-250 o/ 
and 

a = 0-354 “/ P, for semi-circular distribution, 
where a was the radius of load distribution in inches, 
and P was the load on the tyre in pounds. 

In the case of dual-tyre distribution, which 
analysed in the paper, the procedure used was first to 
determine the greatest slab stress produced by one 
tyre load, consistent with its particular distribution, 
and the simultaneous stress produced by the other 
tyre load. The maximum consistent combination of 
these stresses was representative of the maximum 
stress produced by the combined action of the two 
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P, for circular distribution, 


was 





with respect to non-skidding characteristics. Best 
results were obtained when the finished pavement was 
composed of individual aggregate particles exposed | 
to the traffic, but firmly bound together below the 
| surface, in such a way that no surplus of asphalt 
|reached the surface under the yearly temperature 
changes. The so-called “ sand paper ” surface texture 

» highest coefficient of fretion when rain alone 
was the worst weather condition. 
were common experiences, or in other places where 


| r . . . 
clay mud was carried on to the surface, it was distinctly 


advantageous to have a surface of rougher texture. | 
Compromise was desirable between the ideal for clean | 


wet pavements and that for those expected to accumu- 
late extraneous material, which would of itself produce 
a slippery road. 

Taking the view that the texture of rubber tyre that 
might be most efficient in building up resistance to 
rolling might not be the best for building up resistance 
to skidding, Mr. E. M. Fleming, of the Portland Cement 
Association, suggested the complete study of the broad 
question. In his contribution on “ Coefficients of 
Friction Between Rubber Tyres and Concrete Road 
| Surfaces,” he contended that there was need for study 
| to decide whether the coefficient of impending skid, the 
coefficient of sliding friction, or the difference between 

the two, was the critical factor in road skidding. 

“Skid Resistance of Tar Road Surfaces” was 
dealt with by Mr. George E. Martin, who emphasised 
that the chief factor in skidding, the texture of the 
surface, could be controlled by the engineer. 
grades of tar were used in producing skid-free surfaces. 
Constructional reasons dictated the choice for a 
particular case. In surface treatment, 
cover, such as clean sand, small-sized stone or slag 
chips, or small gravel, should be used on cold surface- 
treating tars. The amount varied with the absorp- 





usually from 10 Ib. to 20 Ib. per square yard. Larger | 
|aggregates were needed with hot surface treatment 
to produce a stable surface. The best results were | 
obtained when the faces of the aggregate were exposed | 
evenly on the surface, with the spaces between them | 
tightly filled. About 10 Ib. were needed for each tenth | 
of a gallon of hot surface-treatment tar. Tar re-tread | 
surfaces could be made non-skid by taking the same | 
precautions in the final application of the tar seal coat | 
as in surface treatments. With penetration macadam | 
the surface voids were larger, and consequently a| 


When snow and ice | 


All | 


small-sized | 


| tion of the tar by the original road surface, but was | 
or less, introduced only very slight | i 


companion tyres, and by substituting this in the 
| stress equation, the equivale nt value of the radius 
| of load distribution was found. On the basis of this, 
the work done led to the conclusion that there was 
| neither justification nor necessity for any attempt to 
fix some wheel-load value at which single-tyre equip- 
| maoeet should cease and double-tyre equipment be 
resorted to. It was shown, however, that at some 
approximate magnitude of wheel load, dual-tyre 
equipment became more economical than the simple 
|type. Although comparative costs indicated that 
such a condition occurred at a wheel load of approxi- 
mately 3,000 lb. under average operating conditions, 
a mixed usage of types undoubtedly occurred within 
the range 2,000 lb. to 4,000 lb. Final summarised 
values for the distribution radius were worked out 
|with these two values as the limits, and utilising 
arbitrarily the intermediate values for the 3,000-lb. 
load, 
HicH-Evastic Limrr RernFORCEMENT STEBL. 
A report of the Project Committee on the “ Use of 
High-Elastic Limit Steel as Reinforcement for Con- 
crete’ was presented by the chairman, Mr. H. J. 
Gilkey, and Mr. G. C. Ernst. This represented two 
phases of a general scheme to define the proper status 
|of this innovation in the field of reinforced-concrete 
construction. The lower ductility of high-elastic limit 
| steel bars constituted no valid objection to their use. 
Many factors, however, still needed investigation, 
such as welding, bond strength, deflection of flexural 
members, effects of tensile cracks, and severe impact 
| It was reported that at the same working stresses high 
elastic-limit steel could be safely and satisfactorily 
}used interchangeably with softer material, but for 
jeconomy advantage must be taken of the higher 
possible working stresses for both steel and concrete 
Research was still needed to obtain full knowledge on 
this subject. To show the possible advantages it 
| might give, an analysis had been made of the savings 
that might be effected through the use of higher 
working stresses, and alterations in design that were 
so made possible. The re-design of a deck girder 
highway bridge was taken as an example, and the 
savings predicted were considerable. 


Errects oF Catctum CHLORIDE ON CEMENT. 


In a paper dealing with the action of calcium chloride 
on cement and concrete, Mr. Paul Rapp reported work 
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with eight standard, two white, and one high-early 
strength commercial Portland cements. He showed 
that the setting times of cement at 70 deg. F. were 
deereased by the addition of increasing amounts of 
calcium chloride. It further increased the strength 
at all times up to one year, beyond which the tests were 
not conducted. The flow, or workability, of the 
concrete was also increased by the addition of up to 
3 per cent. of commercial calcium chloride. The use 
of calcium chloride was shown to be effective in 
accelerating the curing of all cements, and thus was 
of value in cold-weather operations, making possible 
a reduction in the time necessary for protecting the 
concrete. 








2-8-2 TYPE METRE-GAUGE 
LOCOMOTIVES FOR BRAZIL. 


We illustrate on this page one of two metre-gauge 
locomotives designed and constructed by Messrs. W. G. 
Bagnall, Limited, Castle Engine Works, Stafford, for 
Messrs. Sio Paulo Parana Plantations, Limited, to the 
requirements of their consulting engineer, Mr, C. G. 
Hodgson, 0.B.E. As will be seen from the illustration, 
the engines are of the 2-8-2 type with double-bogie 
tenders, and they are notable from the fact that they 
rank among the largest metre-gauge locomotives so far 
built, their weight in working order being 95} tons and 
their overall length 60 ft. 9 in. They have been de- 
signed to run on 60-lb. rails and to haul trains of 
from 400 tons to 500 tons weight at 15 m.p.h. on grades 
of 1 in 55. Curves having a minimum radius of 333 ft. 
can be negotiated, the rigid wheelbase being 13 ft. 5 in, 
and the total engine wheelbase 27 ft. 9 in. 

The boiler is designed for a working pressure of 180 Ib. 
per square inch and has a wide firebox giving a large 
grate area of 32-33 sq. ft. for burning wood fuel. Of 
the total evaporative heating surface of 1,444 sq. ft., 
1,290 sq. ft. are provided by 21 tubes of 5}-in. outside 
diameter and 104 tubes of 2-in. outside diameter, the 
remaining 154 sq. ft. being obtained from the firebox. 
The heating surface of the superheater is 322 sq. ft., 
and an Edwards-type superheater header is fitted. 
This is arranged so that the superheater section can 
be cut out at will by means of a by-pass valve operated 
from outside the smokebox, saturated steam being 


passed to cylinders in the event of the superheater | 


elements leaking. The smokebox has a system of 
deflector piates and wire netting, forming a spark 
arrester and self-cleaning arrangement. A soot ejector 
is fitted to the bottom of the smokebox and operated 
by a steam cock accessible from the side footplate. 
The boiler fittings include a steam stand with a master 
valve for distributing steam to the brake ejector and 
the steam-brake valve, two Gresham Simplex injectors, 

Worthington-Simpson horizontal duplex double- 
acting feed pump, and two 2} in. Ross pop safety valves. 
The regulator is of the Owens type. 

The main frames are of 1-in. steel plates stayed by 
steel castings and widened behind the trailing wheel 
by a supplementary rear frame of 1}-in. plates to 
accommodate the wide firebox and trailing bogie. The 
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two frames are braced together by a steel casting, the 
rear frame being continued forward over the trailing 
wheel and there secured to the main frames, giving 
additional strength for resisting the draw and buffing 
stresses. The front bogie is of the swing-link central 
type, while the trailing bogie has a forged-steel radial 
arm and is designed so that the loading on the bogie 
springs is always carried centrally on the axle bearings. 
The wheels of both leading and trailing bogies are 
2 ft. 44 in. in diameter and the load on the former, in 
full working order, is 6-9 tons and on the latter 8-425 
tons. The spring gear is compensated throughout in 
two groups, one of which is formed by the leading 
bogie and the leading and intermediate coupled wheels, 
and the other by the driving and trailing coupled wheels 
and the trailing bogie. 

The two outside cylinders have a bore of 19-in. 
diameter with a piston stroke of 24 in., steam being 
distributed by 9-in. diameter piston valves with inside 
admission operated by Walschaert valve gear. The 
coupled wheels they drive are 4 ft. in diameter and 
carry, equally distributed between them, a total adhesive 
weight of 45-175 tons with the engine in working order. 
The tractive force at 85 per cent. boiler pressure is 
27,616-5 lb., and the ratio of adhesive weight to 
tractive force works out at 3-664: 1. 

As can be seen from the illustration, the cab is wide 
and spacious and affords a good look-out for the driver. 
Seats are provided on each side of the cab, and the 
regulator handle, which is of the cow-horn type, is 
located so that it can be operated by the driver 
while in a sitting position with an unobstructed view 
ahead. A vacuum brake is fitted, as well as a graduated 
steam-brake valve arranged for operating a steam 
brake on the engine and a vacuum brake on the 
tender and train. A hand brake is also provided 
in conjunction with the vacuum brake. The fuel 
capacity of the tender is 400 cub. ft., arranged for 
stacking wood fuel, and the tank capacity is 3,200 
gallons. It is carried on two four-wheel bogies with 
wheels 2 ft. 44 in. in diameter, the distance between the 
wheel centres being 5 ft. and the overall wheelbase 
being 14ft. Sharon top-operating type central couplers 
are fitted, and the electrical equipment, which was 
supplied by Messrs. J. Stone and Company, Limited, 
comprises a 500-watt, 24-volt turbo-generator, a 14-in, 
headlamp, and tail, cab and inspection lamps. 








WIRE ROPES RESEARCH. 








Wirs the publication of its Fifth Report, now being 
circulated for written discussion, the Wire Ropes 
Research Committee of the Institution of Mechanical 
Engineers, and its reporter, Dr. W. A. Scoble, M.B.E., 
M.1.Mech.E., bring to conclusion some sixteen years’ 
of laborious work, in a field where little experimental 
evidence was previously available. 

The committee has been actually in existence for 
longer than sixteen years, the original suggestion for 





its appointment to consider “the conditions that | 
affect the durability of wire ropes ” having been before 








the Council of the Institution in 1913 ; but the incidence 
of the War postponed active operations until 1919, 
when the committee was reconstituted and Dr. Scoble 
commenced his duties as reporter. The first Report, 
presented in the following year,* summarised the then 
state of knowledge and opinion on the subject, and 
with this data as a basis Dr. Scoble devised apparatus, 
and the Governors of Woolwich Polytechnic granted 
facilities for its construction, for the purpose of in- 
vestigating the behaviour of ropes of uniform tensile 
strength but of different constructions, when tested 
by bending over pulleys of various diameters, and 
under several tensions for each pulley. 

| The results, although limited to tests of ropes of 
1 in. circumference, aroused considerable discussion 
when presented in a second Report in 1924, and 
indicated the directions in which further research should 
be pursued. The third Reportt was published in 1928 
and continued the comparisons between 1 in. ropes 
of various lays; but by this time the Committee had 
decided to extend the experiments to ropes of larger 
size, to ascertain whether the increase introduced a 
dimensional effect when working over pulleys. Larger 
machines were therefore built, capable of testing 
ropes of 2 in. circumference up to a working tension of 
5 tons, and with this additional apparatus an investiga- 
tion was begun of ropes of more flexible design. The 
effect on the life of a rope of the speed of bending, the 
length of rope bent, and the angle of bending over a 
pulley were also studied, and the results embodied in 
the fourth Report, which appeared in 1930.§ 

The opening section of the Fifth Report deals with 
check tests of a 2 in. rope, No. 26. This was an 
ordinary commercial rope, bought in the open market, 
consisting of six strands of 19 wires each, ordinary 
lay, the wire used having a strength of 100 tons to 
110 tons per square inch. It was tested over pulleys 
12 in., 20 in., 28 in., and 36 in. diameter, to afford a 
direct comparison with No. 20, a similar 6 by 19 rope 
by the same maker, dealt with in the preceding Report. 
On all four sizes of pulley it was found that the com- 
mercial rope, No. 26, gave better results than No. 20, 
which had been made especially for the Research Com- 
mittee. The difference was least marked on the largest 
size of pulley, but in all cases was considerable. In- 
cidentally, it diminished the importance of the apparent 
scale effect observed in the Fourth Report, when the 
2 in. rope No. 20 was compared with the two 1 in. 
ropes, Nos. 10 and 14, which were also of the 6 by 19 
type. In that Report it was noted that the 2 in. 
rope No. 20 was inferior to the two 1 in. ropes; but 
No. 26 compared more favourably with them in the 
repeated bending tests, under “ normal ”’ conditions. 

Additional tests were made, under more severe 
conditions, on six-strand ropes having 19, 24, and 37 
wires per strand. Some tests had been made of 
these ropes and the results mage in the Fourth 
Report, which showed that there was little difference 
between the 6 by 19 and the 6 by 24 ropes, but the 
6 by 37 was better, although only slightly so when 
used on the largest pulleys. The late Dr. Daniel 
Adamson had expressed a wish to see the three ropes 
tested under the more severe conditions resulting from 
small pulleys. On a 12 in. pulley (i.e., six rope cir- 
cumferences) and at a tension equal to one-sixth of 
the rope strength, the 6 by 19 and 6 by 37 ropes were 
about equal, but the 6 by 24 construction was decidedly 
inferior. On an 8 in. pulley the rope with more wires 
withstood more bends before fracture, thus appearing 
to justify the use of more wires of smaller diameter 
when the rope must work over a very small pulley ; 
but the Report emphasises that, in such cases, the 
ropes are over-stressed at the outset and failure com- 
mences as soon as they are used. 

The investigation of the effect of rope speed was 
carried further, and an attempt made to discover 
whether slip between rope and pulley was a cause of 
any reduction of rope life at higher speeds. In the 
B.8.1. Specification No. 329, minimum pulley diameters 
are given for rope speeds not exceeding 250 ft. per 
minute, with the recommendation that the diameter 
should be increased 7} per cent. for each additional 
100 ft. per minute of speed, this recommendation 
being based on experience and following generally the 
current practice. It did not appear, however, from 
the tests given in the Fourth Report, that rapid 
bending alone had a tendency to shorten rope life ; 
it was found that the total number of bends to failure 
for a given rope increased with the rate of bending. 
Higher speeds being probably associated with higher 
accelerations, it was thought that slip between rope 
and pulley might result, leading to greater outside 
wear of the wires, and earlier breakdown of the rope. 
This was checked by running tests using light and heavy 
pulleys of the same diameter, the other conditions being 
unchanged ; the pulley being driven by the test rope, 





* Proc. Inst. Mech. B., 1920, page 835. 





t Ibid., 1924, page 1193. 
{ Ibid., 1928, page 353. 
§ Ibid., 1930, page 553. 
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the slip should have been greater with the heavier 


pulley. The evidence obtained, however, indicated 
that pulley slip did not add to the severity of treatment 


at high speeds, and the Report suggests that the 
destructive effect of higher speed may be due to higher 
If | leaving insufficient margin for tensile stress in the steel, 


accelerations increasing the effective rope tension. 


so, by calculating the true rope tension as the sum of 


the dead load and the accelerating force, a more direct 
means is afforded of compensating for high speed than 
the empirical method of increasing the pulley diameter. 

In the earlier stages of the Committee’s work, some 
of the l-in. ropes were run practically unlubricated, 
as supplied, and others were lubricated before and dur- 
ing the tests. The result was unexpected and surprising 
as it was found that, all other conditions being identical, 
the ropes had a shorter life lubricated than when 
tested dry. Similar tests were made on the 2.-in. 
rope, No. 26, and are described in detail by Mr. P. G. 
Taigel, B.Sc. (Eng.), in an appendix to the present 
Report. With a tension of 2-28 tons on a pulley of 
28 in. diameter, it was found that the rope, supplied 
lubricated, and oiled during the test, failed after 
283,920 bends. In a test with its original lubricant 


only, no oil being applied during the test, it withstood | 


302,931 bends before failing. When cleaned before 
the test, using petrol, and with no additional oil, only 
one strand failed after 500,000 bends, and the rope was 
still carrying the tension. It was noticeable that the 
petrol washing had not removed all the lubricant, 
which squeezed out, under tension, between the strands. 
The conclusion was reached that the rope dressing 
should be selected to protect the rope against corrosion, 
and not as a lubricant, in which capacity it tended to 
collect abrasive dust, &c., between the strands. 

This effect of a lubricant is put forward as a possible 
explanation of the preference shown by some users, 


especially in collieries, for chilled iron rather than cast- | 


iron pulleys. Tests were undertaken to determine the 
advantage of chilled iron, if any, and clearly demon- 
strated that the rope broke sooner when used on the 
chilled pulley. The greater hardness of the chilled 
cast-iron would, however, reduce the wear of the pulley 
and so reduce the amount of abrasive particles liable 
to be carried between the strands by the lubricant. 


Other experiments indicated that the material forming | 


the pulley groove was a factor affecting the life of the 
rope, and a number of pulleys were cast in different 
metals to investigate its significance. Cast-iron pulleys 
were also made, having an undercut groove which 
could be filled with appropriate materials, such as 
plastic wood. Of all the metal grooves, aluminium 
gave the longest life to the rope, but the pulley tread 
wore very badly. A groove filled with plastic wood 


gave excellent results, each wire forming its own bed, | 


and this superiority was maintained when the tests 
were repeated with larger pulleys and higher tensions. 
The 2-in. rope, No. 26, tested under a tension of 2-28 
tons on a 28-in. diameter cast-iron pulley, broke 
after 283,920 bends. On a pulley lined with plastic 
wood, but otherwise under identical conditions, it was 
unbroken after 1,035,000 bends. Two wires had then 
parted, and the wood filling had started to crumble. 

Previous reports dealt only with ropes of the usual 

round” section, but the completion of the larger 
bending machines for working at higher tensions 
made possible the testing of more complex constructions. 
Particulars are given in the present Report of three 
flattened-strand ropes, numbered 27, 28 and 29, and the 
tests made with them on pulleys, 12 in., 20 in., and 28 in. 
diameter, and, in the case of Nos. 27 and 28 on a 36-in. 
pulley also. The three ropes, severally described as 
“ lift rope,” “crane rope,” and “ patent Keystone 
steel wire rope,”’ possessed peculiar features of construc- 
tion. The lift rope, No. 27, was a preformed Lang's 
lay rope having five strands, of oval section, each con- 
taining 28 wires, the main core being of hemp. The 
crane rope, No. 28, of ordinary lay, contained six 
strands, each of 28 wires, on a hemp main core; but 
whereas the strands of No. 27 were laid up on a core 
wire of oval section, those of No. 28 had a triangular 
core wire. No, 29, the Keystone rope, of Lang’s lay, 
consisted of six strands of 27 wires each, on a fibre 
main core, the core of the strand being three wires of 
0-043 in. diameter, on which were laid twelve of 0-028 
in., and an outer layer of twelve wires 0-045 in. dia- 
meter. The pulleys had the grooves adjusted to suit 
the rope diameters, and were reconditioned between 
tests when necessary. 

For purposes of comparison with the standard rope 
construction, the Report includes with the flattened- 
strand results the performance curves of the No. 26 
rope previously mentioned. Rope No. 28 gave poor 


results throughout, and the opinion is recorded that | 


“ the conditions under which this rope would possibly 
show to advantage are so severe that they should 
not be permitted.” On a 12-in. pulley, No. 27 was 
best, and No. 29 about equal to No. 26. On the 20-in. 
pulley there was not much difference between Nos. 26, 
27 and 29 except that No. 27 was best under the most 
favourable conditions of reduced tension. On the 


28-in. pulley, No. 27 was slightly better than No. 29 ; 
No, 26 being poor at low tensions, but better under 
|more severe conditions. The tests showed the unde- 
| sirability of using pulleys of small diameter, 12 in. 
being too small for good service in all cases, and 20 in. 


after allowance for the stress due to bending. 

The earlier Reports contained enough information to 
enable those interested to deduce, for a given perfor- 
mance, the relation between the diameters of pulley, 
rope, and wire; but the process was rather compli- 
| cated, and a special series of tests was therefore under- 
| taken, to demonstrate the relationship more directly. 
If all wires were parallel to the rope axis and no friction 
|existed between them, the bending stresses would 
| depend on the ratio of pulley to wire diameter ; but the 
| bending stress was affected by the shape of the wire 
| in the strand, and of the strand in the rope, and 
| to an extent difficult to estimate—by the resistance to 
| relative movement of the wires. If a strand were 
| completely locked, and in effect solid, the strand dia- 
meter should be taken, instead of the wire diameter, 
| to calculate the bending stress ; and if the interaction 
of the wires affected all types of strand in the same 
| degree, the pulley diameter should be based on the 
| wire diameter—which earlier Reports showed to be 
| incorrect. With more complex strands, the interaction 
| of the wires had an effect in opposition to, and possibly 
exceeding, that due to the apparent reduction of 
bending stress through the use of smaller wires. 
| For ordinary test pu the ropes were made 
| of the same diameter, so that the wire diameter was 
| less when more wires were employed, but for these tests 
| Mr. W. Haggie, a member of the Committee, arranged 
| for four ropes to be made from the same batch of wire, 
| 0-042 in. diameter and 100-110 tons per square inch 
tensile strength. The four ropes, numbered 31 to 34, 
| all had six strands, having, respectively, 7, 19, 24 and 
37 wires per strand, giving circumferences of 1 %& in., 
2 in., 2} in., and 2} in. The specimens were tested 
on pulleys of the same diameter, grooved to fit the 
rope in use, and the rope tension was selected to allow 
| half a million bends before failure. The tests showed 
that the correct pulley diameter, in general, was more 
closely related to the diameter of the rope than to the 
diameter of the wire. Ropes consisting of a large 
number of wires were only superior to ropes of the 
same diameter, but of fewer and larger wires, when the 
pulley diameter was so small that the working condi- 
| tions became unduly severe. 
| Another special set of ropes was prepared to study 
the effect of the tensile strength of the wire and of 
the method of obtaining it, i.e, by the process of 
drawing, or by heat-treatment. The three ropes, 
Nos. 35, 36 and 37, were 24 in. circumference and of 
the 6 x 19 construction, Nos. 35 and 36 were made 
of wire drawn from the same steel, and given tensile 
| strengths in the drawing process of 80 tons to 90 tons 
| and 100 tons to 110 tons per square inch, respectively. 
No. 37 had a tensile strength of 80 tons to 90 tons, 
|}imparted by heat-treatment. Tests were made on 
| pulleys 20 in. and 28 in. diameter, a uniform tension 
jot 1-7 tons being maintained throughout. The 
results confirmed the general belief in the inferiority 
of heat-treated wire for roping purposes. On the 
20-in. pulley the difference was not great, but on the 
larger pulley the relative weakness of the heat-treated 
| wire was clearly demonstrated. 
| To investigate the effect on rope performance of 
| small angles of lap over pulleys, such as occur in rope- 
| ways, @ machine was constructed to represent rope- 
| way conditions as nearly as possible. The rope was 
| held in tension by a hydraulic press, parallel with 
| guides on which travelled a frame carrying the test 
| pulley, which could be raised by a screw against the 
| reaction of a compression spring which measured the 
| lateral force of the pulley on the rope, representing 
the weight carried on a ropeway. Previous experi- 
ments on the effect of the angle of lap showed that 
the number of bends required to fracture a rope 
increased enormously as the angle was reduced below 
a certain value—about 20 deg. in those tests. Under 
ropeway conditions, increased lateral load increased 
the lap, but an increase of rope tension reduced the 
lap, and it was thought that the rope performance 
might be improved by increasing the rope tension. 

The first series of tests gave remarkable results, 
from which no definite conclusions could be drawn, 
but it was clear that the behaviour of ropes with small 
angles of lap required further investigation. The 
| highest and lowest tensions applied gave a short rope 
life, but at intermediate tensions the values varied 
widely, giving a “ saw-toothed ” plotting, instead of 
the anticipated regular curve. The three intermediate 
tests were repeated, but confirmed the two maxima 
and the minimum previously obtained. The report 
suggests the desirability of a further check on the 
results, and an extension of the range of experiments, 





| the data available seeming to indicate that both the | 


main tension and the load carried on a pulley must be 





adjusted within close limits to give the best perform- 
ance, but being insufficient to afford definite guidance. 

Most of the rope constructions employed were sub- 
jected to an empirical static bending test, the sample 
of rope being held vertically, with the upper end 
gripped in a vice, and deflected to either side of the 
vertical, to the extent of 4 in., by horizontal cords 
passing over pulleys and supporting weights. By 
adding and removing the weights, the rope could be 
taken through a complete cycle of bending, and the 
loads and corresponding deflections recorded. The 
curves so obtained formed hysteresis loops with sensibly 
straight sides, and it was supposed that the width of 
the loop indicated internal friction, and the slope of 
the sides, the force necessary to bend the material. 
The method, although not infallible, provided a 
comparison between ropes of different construction, 
and gave an approximate indication of their perform- 
ance over pulleys. 

Appendix I to the Report, dealing with the effect 
of lubrication on the life of wire rope, has been men- 
tioned. In Appendix II is described the apparatus 


designed to ascertain the coefficient of friction of 
ropes when subjected to tension round cast iron and 
fibre V-groove pulleys with 42 deg. angle, this being 
the angle recommended by the B.S.I. Specification 
No. 329. Other series of tests with the same apparatus 
were devised to determine the constant K in the 


expression 7 = eKé, where @ is the angle of lap, for 


the same ropes when placed under tension round 
pulleys having a radius to fit the rope and a flare of 
42 deg.; the effect of a variation in the angle of the 
V-grooves as applied to the initial friction tests; and 
the effect of lubrication in each series. 

For ordinary and Lang’s lay ropes on cast-iron 
pulleys, the coefficient of friction varied from 0-11 to 
0-12. On fibre this was maintained for Lang’s lay, 
but for the ordinary lay it dropped to 0-08, the differ- 
ence being due, evidently, to the reduced angle of 
the wire to the rope axis in the ordinary lay, and 
consequently less effective grip. In the second series, 
in which the grooves took the form of a circular arc 
joining sides flared at 42 deg., the mean value of K 
for both ropes on cast-iron did not vary greatly from 
0-16. On fibre the ordinary lay again gave the 
lower value, but showed a better grip than Lang’s lay 
on cast-iron. In the third series, all on a 12-in. pulley, 
the angle of the V-groove was increased from 42 deg., 
first to 48 deg., then to 54 deg., and finally to 60 deg. 
The coefficient of friction was found to decrease with 
an increased angle of groove, but only to a slight 
extent, probably to be explained by slight scoring of 
the pulleys with the sharper angles, due to increased 
wedging action. Finally, all three series were repeated 
with ropes which had been cleaned with paraffin and 
petrol. The effect of lubricant was most marked in 
the case of the fibre-lined pulleys with round grooves, 
but the 12-in. V-grooved pulleys showed a higher 
coefficient for dry ropes, with scoring of the pulleys. 

In a third appendix a review is given of the work of 
the Wire Ropes Research Committee, the conclusions 
drawn in the several reports are summarised, and 
some indication attempted of their practical bearing. 
Some standardisation had been introduced since 
1919, but had not led to the desired simplification, 
and with so many variables, it was possible to construct 
an almost infinite number of types. Engineers could 
assist by employing only standard constructions unless 
adequate reasons existed for some special type. The 
simple constructions had the advantage that wire 
fractures could be readily detected. The present use 
of a “factor of safety,” divided into the breaking 
strength to give the working tension, was misleading, 
and was responsible for various misconceptions. 
The ratio of rope strength to tensile load should not 
be called the “ factor of safety,” because it neglected 
the bending stress on the wire, which was usually 
greater than the direct tensile stress due to the load. 

The tests demonstrated that a larger pulley ensured 
a much greater rope life. The late Dr. Adamson had 
stated that “ the addition of two rope circumferences 
to the diameter of the pulley doubled the life of the 
rope,” a general statement which, while not of universal 
application or absolute accuracy, was found to be 
approximately correct. The bending of rope in a 
reverse direction should be avoided. The effect of 
reversed bending might be stated in two ways—either 
that the number of bends to fracture was halved, or 
that the tension taken by the rope was approximately 
three-quarters of that for uni-directional bending. 








Harsour Works at Napies.—ihe new Vittorio 
Emanuele III dock for commercial vessels at Naples 
has recently been completed. The dock, which has a 
water area of 40 hectares, (99 acres), is provided with three 
jetties. The total length of quays available is 2,332 m. 
(7,600 ft.). Access to the dock is by road and railway 
while a new highway for heavy-lorry traffic is under 
construction. A large new graving dock is also being 
built. 
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RECENT MARITIME WORKS IN 
RYE BAY, SUSSEX. 


Ow1neG to successive breaches of the shingle bank 
of Winchelsea Beach, threatening a number of 
properties, Rye Bay, it will be remembered, obtained 
a good deal of notoriety in the daily Press a few 
years ago. The bay consists of a recession of 
coast line lying between Dungeness and the town 
of Hastings, and for many years there has been 
severe erosion at certain points on this part of the 
coast, more especially between the present Rye 


Harbour and the hamlet of Cliff End. The problem 
is one which is bound up with the control of the 
River Rother, and its tributaries, the Tillingham 
and the Brede. The history of this part of the 
coast has been more or less definitely known for the 
last two hundred years, but we deal below only 
with the problems which have arisen and the works 
that have been executed since the end of 1930. 
recent aerial photograph of the coastal lands 
reproduced in Fig. 1 will convey a good idea of 
the general area involved. 

Various sea defence works had been undertaken 


by the Pett Level Commissioners and the River | 
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| patched up by local effort, but a final and serious 


inundation by the sea took place in November, 
1930, which produced flooding on the marshes 
behind the protective shingle bank, and, owing 
to the scouring action through the breach, the depth 
of water in this area was, in places, as much as 
14 ft. Local residents had for several years seen 
their natural bank of protective shingle driven land- 
wards, and at the time of the complete destruction 
by the sea of the Old Ship Inn, coast erosion in 
Rye Bay had become a matter of considerable 
comment in the daily Press. The breach of Novem- 





the inundation of the sea was gradually stopped. 
Fig. 3, page 28, reproduced from a photograph 
taken on June 21, 1933, shows the breach closed 
with chalk in the manner above described and the 
emergency work nearing completion. Following the 
construction of this chalk bank, there was still a 
certain amount of percolation on the flanks of the 
bank. This was carefully watched, and was found 
gradually to diminish as the construction of the 
permanent works in front of the chalk embankment 
proceeded, having since virtually ceased (July, 
1935). 





Fie:.1. Axprtat View or Coastat LANDs. 


ber, 1930, was temporarily closed by depositing 
bavins in the gap where the shingle bank had been 
breached, and constructing upon these two walls 
of sandbags filled with shingle, the space between 
the two walls being filled with shingle in bulk. 
This work did not, however, stand, and a photo- 
graph of the re-opened breach is shown in Fig. 2, 


The | page 28 


At this time it was obvious that emergency 
methods must at once be adopted to cope with the 
situation, and as a result some 2,000 tons of quarry 
chalk were procifted from Messrs. Hall’s quarries 
at Coulsdon, Surrey, and sent to Rye Harbour 


Rother Improvements Board, both on the coastline | goods yard, from which it was rushed to the spot 
and at Rye Harbour, prior to that date, but not-| by means of a light track some two miles long and | coast defence authority (the Rother and Jury’s Gut 
withstanding all endeavours, the succession’ of dumped in the centre of the breach. By raising | Catchment Board) prepared a questionnaire and 
breaches referred to was made by the sea in the | this material in lifts of about a foot at a time, and con- invited Mr. E. Latham, M-Inst.C.E., of 36. Victoria- 


These were 


shingle bank at Winchelsea Beach 


solidating each layer by means of a motor tractor, 


In itself, the actual closure of the breach only 
cost 1,7251., but the method adopted would seem 
to indicate that breaches in shingle banks can be 
satisfactorily closed, even on an open coast, by 
means of dumped chalk ; this, indeed, seems to be 
preferable to the construction of any form of concrete 
wall or timber dam. Such work does not, admittedly, 
cure the situation, as it is only a temporary measure 
to keep the sea out from the threatened lands, but 
it does give time for the design and execution of 
permanent works, without the constant threat of 
their destruction by the sea. 

Before committing themselves to the expenditure 
of a considerable amount of public money, the 


street, Westminster, to go into the subject. The 
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references were three in number, and were as| 
follows :- 

Reference No, 1.—What would occur should no | 
scheme be carried out (a) by way of jeopardising | 
the Rother outfall; (+) as to lands which would | 
become subject to tidal floods, and thereby actually | 
lost ; (c) as to land likely to be indirectly affected ; 
(d) as to roads likely to be affected ? 

Reference No. 2.—What would be the nature of 
the proposed works and their probable cost ? 

Reference No. 3.—-What would be the damage to 
the respective counties of East Sussex and Kent, 
having regard to observations under 1 (a), (b), (c) 
and (d) above ? 

Figs. 5, 6, and 7, Plate III, show the stretch 
of coast involved, and Fig. 4, annexed, the inland 
drainage affected. A study of the whole situation 
led to the conclusion that, under reference 1, if no 
scheme were carried out and the breach allowed to 
continue, the Pett Level marshes would go to sea 
and the tide would advance to the River Brede, | 
which would then form a new mouth, or, more | 
correctly, would revert to its original debouchement | 
of nearly two hundred yearsago, With all the low- | 
lying land to the west and the present artificial | 
outlet of the Rother having gone to sea, it was 
anticipated that that river would have considerable 
difficulty in maintaining its main channel, and in a 
short space of time silting of the most rapid character | 
would most probably occur and the Rother outfall 
would also be diverted. Generally, thereafter, | 
upland flooding would take place on a large scale. | 
Under heads (6) and (c) a diagram, Fig. 4, referred 
to above, was prepared, showing the probable 
sequence in which flooding would take place, the 
closely-shaded area being the first which would 
suffer, the full and dash line the second area, and 
the dash line the third area. The roads within | 
these areas would, of course, be those affected. | 
About 20 sq. miles of land urea in Sussex and Kent 
were threatened. 

Under the second reference, the nearest parallel 
case & to bo the shingle bank lying between 
Worthing and the mouth of Shoreham Harbour. 
Here breaches had occurred from time to time, 
but by the construction of timber sea defences over 
a period of seven years, under the advice and 
superintendence of Mr. Latham, this coastline had 
been again stabilised. The similarity between the | 
two problems was as follows: (a) there is in both | 
cages an open stretch of a natural protective shingle 
bank several miles long ; (6) there is in both cases 
a harbour mouth at the eastern end, works of which | 
in themselves formed a groyne of considerable | 
efficiency ; (c) both sites are on the English Channel 
and the littoral drift is from west to east. 

The design finally adopted by the Catchment | 
Board was therefore based to « large extent upon | 
the experience previously gained on the Worthing- | 
Shoreham foreshore by Mr. Latham jointly with | 
the works superintendent to the Shoreham and 
Lancing Sea Defence Commissioners, Mr. A. C. 
Maple. 

Under reference No. 3, it was considered that 
the proportions of liability to damage would be 
70 per cent. ro the county of East Sussex and | 
30 per cent, to the county of Kent. The cost of | 
the works was ultimately borne by a Government | 
grant of 62 per cent., administered through the 
Ministry of Agriculture and Fisheries, the balance 
of 38 per cent. being made up by the County Councils 
of East Sussex and Kent, roughly in the proportions 
of 22 per cent. and 16 per cent., respectively. 

In considering the most suitable design to adopt 
for permanent works, the question had to be 
decided whether the works generally should be 
carried out in reinforced concrete or timber. There 
was, of course, a considerable attraction in the idea 
of adopting a form of construction in reinforced | 
concrete because of its permanent character, but 
two considerations mitigated against this idea, the | 
first being that the works had to be carried out on 
a shingle bank, the movement of which would cause | 
attrition on the surface of the concrete, thereby 
in time exposing the reinforcement ; and, secondly, 
the constant shifting of this shingle bank would 
quite likely have left reinforced concrete works 
“in the air’’ within a short time of completion, 
or, during storms, even in one or two hours. 
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Timber construction, naturally, offered greater 
flexibility, and, in the event of the shingle bank 
shifting, as in places it actually did, even to the 
extent of 100 ft. in a week, the lay-out of the works 
as they progressed could be easily altered and if 
necessary timber piling drawn and re-driven. 

The scheme ultimately adopted consisted of con- 
tinuous groyning from Cliff End for a distance of 
3 miles 5 furlongs to the east, which brought the 
eastern termination of the sea defence works close 
t6 the old and now abandoned lifeboat house, near 
Rye Harbour. The stretch of coast and the works 
are shown in Figs. 5, 6 and 7, already referred to. 
Some of the old groynes at Pett Level were brought 
into the scheme, but where new groynes were 
constructed they were commenced at an angle of 
about 45 deg. with the normal alignment of the 
coastline, and after running thus for 50 ft., they 
were turned seawards in a direction at right angles 
to the coastal alignment. The new groynes are 
only 250 ft. long, the average spacing being 300 ft. 
It was hoped that a steep shingle bank would be 
built up against them, and to aid in the retention 
of the shingle swept up by the sea a longitudinal 
wave screen was constructed. The design of groyne 
proved satisfactory in most cases, but the angle 
had to be straightened out in some instances, 
and at certain points short groynes were put in at 
right angles between the barrier and the wave 
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screen, The latter consisted of 9 in. square timber 
section piles with 9 in. clear spacing in between, 
the screen passing through the points where the 
groynes changed direction, while a continuous 
timber barrier was constructed at the head or full 
of the beach, consisting of a double line of piles 
12 ft. apart, well strutted and braced. These pairs 
of piles were spaced at 5 ft. centres measured along 
the coastline. On the inner sides of the piles, 
9 in. by 4 in. timber planking was fixed, the interior 
space being filled with shingle brought from the 
considerable natural deposits immediately west of 
Rye Harbour. 

The crest level of the barrier was set at 22 ft. 
above ordnance datum (Liverpool) at the back and 
20 ft. above ordnance datum (Liverpool) at the 
front. General sections and elevations of the 
barrier and wave screen are shown in Figs. 8 to 13, 
on Plate IIT. 

The original lengths of piles specified were 20 ft. 
for the rear side of the barrier and 18 ft, for the 
front side, except for a distance of 200 ft., in front 
of the site of the breach. The works here were of a 
heavier character, the piles for the wave screen and 
barrier being increased to a section of 12 in. by 
12 in., and the lengths of the piles of both wave 
screen and barrier increased to 25 ft. The pile- 
driving presented certain difficulties. As the work 
had to be started with the least possible delay, 


there was no time to take borings or to drive test 
piles, Actually the ground was found to vary 
considerably, owing to the differences in the depth 
of the shingle bank and presumably also in the 
consistency of the subsoil. Driving was very hard 
in places and the wave screen piles failed in some 
cases to reach the depths shown on the contract 
drawing by 8 ft. Fortunately, however, the building 
up of the beach generally soon corrected this along 
the breach section. At other points where the 
contract depth was reached no satisfactory set was 
obtained and in these cases either longer piles were 
used than originally specified, or the original piles 
were extended and cleated, 

The original set specified for pile-driving in the 
barrier, wave screen and groynes was a penetration 
of one-tenth of an inch on the last blow with 
a 15-cwt. hammer falling 5 ft. Driving was 
stopped when this set was reached, even if the 
specified penetration was not reached. In other 
cases the best set obtainable without going to an 
unreasonable depth was 0-4 of an inch per blow 
with a 1-ton hammer falling 3 ft. 

Driving was found to be the most uneven in the 
barrier and at the extreme east end of the wave 
screen. At their greatest penetration the piles 
passed through some 14 ft. of shingle and about 
3 ft. of alluvial clay, and it is, therefore, interesting 
to note that no increased static set was obtained 
even after the pile had remained 24 hours before 
re-driving commenced. The timber used throughout 
both. for the piling, walings, &c., was British 
Columbia Douglas fir (Columbian pine). 

As the barrier included two parallel rows of 
piles, the contractors (Messrs. J. B. Edwards and 
Company, Limited) designed a special form of 
double frame rig, which was utilised for driving the 
two rows of piles at a time. These double frames 
were approximately 20 ft. long at the base and 
35 ft. high, and were built to drive the piles at 
12 ft. centres. One is shown in operation in Fig. 14, 
on this page. The winches were self-contained unite 
mounted on the base of the frame, ‘and were used 
for moving the structures as well as for pile-driving. 
After eight piles had been driven, four on each 
side of the barrier, the frame was supported on steel 
channels bolted to these piles, and was moved on 
timbers and rails placed longitudinally on the 
channels. Eighteen-h.p. 2-ton petrol winches were 
used for motive power, as it was found that steam 
power did not offer so great mobility, while it was 
also found impossible to maintain a continuous 
supply of good water, all water having to be 
hauled some miles in tanks. 

The wave screen and groyne piles were driven 
by single frames 30 ft. in height operated by 14-h.p. 
30-cwt. winches. Where possible, the winches were 
mounted on bogies on top of the barrier already 
constructed, and there was, therefore, no necessity 
to remove them at high tide or during bad weather. 
The drive from the winches to the frames was by 
means of ropes and snatch-blocks. 

Five double frame rigs and six single frames for 
groynes and wave screen were employed in all and 
at the peak period 851 piles were driven in a week, 
some of the frames working night and day. For 
night driving the contractors generated their own 
electric light, the lighting sets being also used 
during the day for working electric drills, saws and 
other plant. The piling frames were kept continu- 
ously supplied with piles by Diesel and petrol loco- 
motives hauling bolster wagons over a jubilee track 
service road, As the works in front of the breach 
at Winchelsea gave most anxiety during construc- 
tion, some interest attaches to the lay-out of the 
concave curve, which had to be adopted at this 
point. This is shown in Figs. 15 and 16, on this page, 
an outline profile of these defences being given in 
Figs. 12 and 13, Plate IIT. 

The tidal conditions in Rye Bay proved to be 
of considerable interest in many respects. The Bay 
lies close to the unusual formation of Dungeness, 
and although so close to this there is considerable 
difference in tidal levels between Rye Harbour and 
that promontory. 

Owing to the state of emergency which existed 
there was no time, prior to the preparation of 
drawings and contract documents, in which to make 








a tidal survey, and a level for high water ordinary 
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spring tides had to be assumed. As a result, all 
the contracts referred to this level as being 13 ft. 
above ordnance datum, When, however, the works 
were under way and time was available to study 
the tidal problem more closely, Mr. F. B.S. Grimston, 
who was then acting as Assistant Resident Engineer, 
went into this question in detail, both from existing 
data, by interpolation from tidal tables, charts, &c., 
and by survey. In a subsequent report Mr. Grimston 
came to the conclusion that H.W.O.S.T. on the 
Fairlight-Rye coastline averaged 14-45 ft. above 
ordnance datum (Liverpool) and Liverpool datum 
was worked to throughout. Mean high water level 
was fixed at 12-43 ft. ordnance datum. (Liverpool) 

On December 13, 1933, actual observations of 
low water ordinary spring tides were taken at 
several places, being made on the fifth low tide 
after the moon’s change. The lowest recorded water 
levels were at 8 a.m. on that morning and below is 





: . 
rime of Observation G.M.T. A.M. 


Station. 





| | 7? 
6.45 | 7.0 | 7.15 7.30 | 7.45 | 8.0 





Datum. 


Levels below Liverpool 
1-90 | 1-92 ; 1-96 ; 2-00 | 2-01 


Kye Harbour . 1-82 
Seaward End of 
Kast Pier . 
Knuckle of West 
Groyne .. : 
seaward End of 
West Groyne 


2-13 | 2-18 | 2-23 | 2-28 | 2-33 | 2-37 


4°86 | 4:90 | 4°95 | 4-99 | 5-03 | 5-06 


-| 6-40") 6-41 | 6-42 | 6-43 | 6-44 | 6-44 








given in tabular form the result of this survey. 
This will convey some idea of the steep hydraulic 
gradients existing at the mouth of the Rother, 
with, of course, swift resulting currents, which 
interfere with the free rise and fall of the open 
sea-tide. 

(T'o be continued.) 








BUILDING RESEARCH. 


It is not unknown for critics of mechanical 
civilisation to identify endlessness with aimlessness 
and to gibe at seience for raising two fresh problems 
in the course of every one that is solved. While 
this is not likely to be regarded as a valid argument, 
except perhaps among those opponents of scientific 
progress who contrive to reconcile their melancholy 
creed with a fairly complacent acceptance of the 
comforts and convenience of life which science and 
engineering have achieved, it has to be admitted 
that scientific research has a way of extending its 
own horizon. This characteristic is by no means 
restricted to the so-called pure sciences. It is, 
indeed, quite remarkably exemplified by the 
eminently practical work now in progress at the 
Building Research Station of the Department of 
Seientifie and Industrial Research and described in 
the recently-published Report for 1934.* In the 
spacious days when building was an art, knowledge 
of materials and methods grew slowly enough out of 
accumulated experience for both to develop at 
much the same rate, During the past two or three 
generations, however, the industrial applications of 
science have produced new materials for almost 
every aspect of building in such profusion that 
experience of their behaviour and methods of use— 
necessarily delayed in the case of enduring sub- 
stances—has been unable to advance at equal pace. 
Thus, science, in solving one problem by creating 
a great variety of new structural materials, thereby 
raises the further problem of how to use these 
materials to the best advantage and how to appraise 
and control their qualities before putting them into 
service. In these directions, therefore, lies ample 
scope for experimertal work; but it is, perhaps, 
worth emphasising that the Research Station at 
Garston is concerned with methods and materials 
not only in themselves, but also in their relation 
to externally imposed conditions to which con- 
structional work is nowadays subject. On the one 
hand, for example, there is the need to guard 
against atmospheric pollution, fire risk and traffic 
vibration, and to secure acceptable conditions as 
regards noise and hygiene. On the other hand, the 





* Report of the Building Research Board for the Year 
1934. H.M. Stationery Office. (Price 3s. 64. net.) 


ENGINEERING. 


[JAN. 10, 1936. _ 











| 

first costs and maintenance of buildings, the speed 
of erection, economy in heating and ventilation, are 
matters of sufficient importance to warrant inclusion 
in the Building Research Board’s programme. 

As regards the latter aspects, therefore, it will be 
apparent that the oldest forms of building material, 
equally with the new, offer scope for scientific 
investigation. A case in point is that of building 
stone, the quality of which used to be judged by 
observation of material previously won from the 
same quarry. With only this experience to rely 
on, the architect was not directly aware of deteriora- 
tion in the intrinsic quality of the stone in a particu- 
lar quarry or seam, his first indication being 
unsatisfactory weathering some few years after the 
completion of a structure. Now, however, simple 
laboratory tests for porosity and saturation proper- 
ties have been devised from which the weathering 
qualities of Portland stone can be confidently 
predicted. Recent work on Clipsham and other 
limestones has yielded similar conclusions, but in the 
case of sandstones it appears that chemical and 
mineralogical constitution exerts a controlling 
influence on weathering qualities. The possibility 
that sulphur-oxidising and sulphate-reducing organ- 
isms are concerned in the decay of stone has been 
extensively investigated by Professor Paine, of the 
Imperial College of Science and Technology, but from 
ten years’ research no evidence has been adduced to 
suggest that bacterial activity plays any prominent 
part as a causative agent in the deterioration of 
exposed stone. In the form of atmospheric pollu- 
tion, however, sulphur compounds exert a potent 
corrosive effect, particularly on limestones, which 
can be measured by lead peroxide gauges, but the 
relative responsibilities of gaseous sulphur dioxide 
and sulphate deposits is not yet certain. 
| A further instance of scientific investigation 
| applied to building stone is the use, by the Building 

Research Station, of a direct-reading stretched-wire 
strain gauge to measure the stresses in existing 
| masonry structures. This we referred to when it 
was exhibited at the Institution of Civil Engineers 
Conversazione last summer.* In association with 
this work on stone, an interesting vibration method 
of determining Young’s Modulus for materials of 
this type has recently been developed. A thin 
cylindrical specimen is set in longitudinal vibration 
by a small hammer, and the natural frequency is 
transmitted by an electro-magnetic induction device 
to a cathode ray oscillograph. From a knowledge 
of the natural frequency so measured, and of the 
dimensions and density of the specimen, the elastic 
modulus can be readily computed. 

Among the older types of building materials, 
clay products in general have proved susceptible 
of considerable improvement by the application of 
scientific methods to the various processes of 
manufacture. In particular, the investigation of 
the influence of firing conditions on the formation 
of soluble salts in bricks, and on their resulting 
weathering qualities, has yielded information. of 
obvious industrial value. The experiments were 
made with wire-cut blocks of clay which were fired 
at temperatures of the order of 1,000 deg. C. in an 
electric furnace where the sulphur dioxide content 
of the atmosphere around the specimens—intro- 
| duced to simulate the conditions occurring in full- 
|scale kilns—could be varied and controlled. . It 
|has been established that the presence of sulphur 
| dioxide promotes the formation of soluble salts 
quite apart from the soluble salt content of the 
raw clays, which in any case furnishes little informa- 
tion as to the amount of salts which may be formed 
during the firing process. Even at firing tempera- 
tures as high as 1,100 deg. C., however, the con- 
centration of soluble magnesium or calcium sulphates 
is higher than in the original clays, irrespective of 
the presence of sulphur dioxide in the air in the 
furnace. The sulphates of magnesium and sodium 
have been discovered to affect the durability of 
bricks very adversely, and if these are present to 
appreciable extents in the clay, it appears that kiln 
temperatures of at least 1,000 deg. C. are essential. 
A further advantage of high firing-temperatures, 
jrevealed by this research, is a general tendency 
| for undesirable porosity and absorption qualities 
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‘in the finished brick to diminish with increase of 


temperature, 

Investigations connected with the more modern 
types of building materials extend over an astonish- 
ingly wide range, both of the products themselves 
as regards their original constituents and eventual 
forms, and of their physical properties in relation 
to the conditions imposed by building construction. 
In view of the exceptional importance of concrete, 
fundamental research into the constitution of cement 
is being actively pursued, and whilst finality has not 
yet been reached, the partial results already obtained 
have found valuable technical applications. Studies 
of the constituent compounds of set cements are 
also in progress, attention being mainly devoted, at 
present, to calcium sulpho-aluminates and hydrated 
calcium silicates. Comparisons of physical proper- 
ties common to pozzolanas and Portland cements 
have yielded interesting results, generally in favour 
of the Portland cements as regards volume changes 
and permeability, while none but slight and variable 
increases of strength have been achieved by the 
addition of gypsum to lime-pozzolana cementing 
agents. 

Recent research on small-sized products of pre- 
cast concrete has been mainly concerned with 
surface defects. This class of material is unusually 
susceptible to crazing—a condition which has been 
found to result from shrinkage due to carbonation— 
and a systematic series of experiments on specimens 
of cast concrete subject to various controlled 
degrees of humidity has shown that the extent of 
such shrinkage is markedly affected by the humidity 
at which carbonation proceeds. The maturity of 
the concrete while shrinkage is occurring has also 
proved a serious factor, and the important conclusion 
emerges that the carbonation and drying shrinkages, 
which must take place at some period during the 
life of the concrete, will be less likely to crack or 
craze the product if they proceed whilst the concrete 
is immature. It follows that the traditional long 
period of wet curing may be unsuited to a material, 
such as reconstructed stone, in which surface 
appearance is perhaps more desirable than great 
strength. Arising out of the general study of cast 
concrete, an interesting correspondence has been 
observed between certain aspects of crazing and of 
colour fading—a serious defect in products commonly 
employed for decorative effect. Apart from the 
obvious results of deterioration of the colouring pig- 
ment, it has been discovered that the formation of 
insoluble surface films of calcium carbonate is a 
frequent source of fading. Experiments now in 
progress are showing that the continuity of such 
films can be prevented by small alkaline additions 
to the original cements, and that other simple 
measures can 80 modify the physical form of the 
films that colour fading is avoided. Here, again, 
as in the case of crazing, drying conditions exert 
an important influence, and it appears likely, from 
the promising results already achieved, that a 
decided improvement in building technique will 
emerge from this investigation. 

It is perhaps worth emphasising that the term 
“* technique,”’ in relation to many building materials 
implies not merely the ingredients of which it is 
compcsed and its modes of preparation and applica- 
tion, but also the conditions to which it will be 
subject and the nature of the materials and struc- 
ture with which it is to be associated, The point 
is well exemplified by jointless flooring compositions 
of the magnesium oxychloride type which, the 
Building Research Board states, are gaining a bad 
reputation among users, not through any inherent 
defect, but as the result of inadequate skill and 
precautions in application, or of laying such flooring 
in unsuitable situations, or of failing to appreciate 
that magnesite corrodes by contact with steel and 
ironwork. An important step towards incorporating 
in general practice these experimental discoveries, 
has been the establishment of a committee, repre- 
senting the magnesite flooring industry in collabora- 
tion with the Building Research Station, empowered 
to draw up rules which shall ensure the adoption 
of sound technical measures by builders and archi- 
tects. A somewhat similar instance of the successful 
investigation of a long-standing problem relates to 
the procedure to be adopted with the use of bitu- 
minous proofing emulsions for lining tanks to 











6. 


se of 


odern 
mish- 
se] es 
mtual 
lation 
ction. 
crete, 
ment 
8 not 
ained 
udies 
8 are 
id, at 
rated 
oper- 
nents 
your 
inges 
iable 
+ the 
ating 


pre- 
with 
ually 
been 
on— 
mens 
olled 
it of 
idity 
y of 
also 
sion 
ages, 
the 
k or 
rete 
long 
rial, 
face 
reat 
cast 
been 
d of 
only 
the 
pig- 
n of 
is a 
y in 
uch 
ions 
nple 
the 
ain, 
kert 
rom 
ta 
will 


erm 
‘ials 
t is 
ica- 











# 
4 
q 
l 


JAN. 10, 1936.] 





EXHIBITS AT THE PHYSICAL SOCIETY’S 


ENGINEERING. 








(For Description, see Page 32.) 
































Fig. 3. 


Fies. 1 To 3. 


contain potable water. In these experiments a 
reduction of the surface tension of water was used 
as an indication of contamination by the bituminous 
compound, changes of surface tension being measured 
by the aid of a ripple tank. Styles fixed to both 
prongs of an electrically maintained tuning-fork, 
produced a stationary wave pattern on the surface 
of the contaminated liquid, from the wave-length 
of which the surface tension, and hence the extent 
of contamination, were deduced. The experiments 
revealed very definitely that water is contaminated 
by contact with bituminous emulsions, but that 
repeated washings of the tank walls cause no 
progressive breakdown of the proofing medium. 

The work of the Building Research Station is 
intimately concerned with the strength of structural 
members, so that the relation between the physical 
and mechanical properties of materials provides 
many instructive problems, A recent investigation 
of this sort has shown that if concrete is made from 
sand containing clay, appreciable reduction of 
crushing strength is the result. At the same time, 
shrinkage movements are increased by such admix- 
ture of clay, and undesirable cracking is likely to 
ensue. A related study of the effects of mixing 
Portland cement with lime-mortar has proved that 
the crushing strength of brickwork, built with 
mortar consisting of three parts sand to one part 
cementitious material, is not appreciably reduced, 
even though half the cementitious material is 
hydrated lime. These, however, are relatively 
unimportant questions by comparison with the 
major problems arising from reinforced concrete 
construction. Three series of recent experiments 
on beams call for special comment. The first is 


a study of the redistribution of moments which, 
even at working loads, may occur as the result of 
creep of the concrete, and, at incipient failure, may 
Tests 


ensue from yield of either concrete or steel. 
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on simple forms of built-in beam indicated that 
creep has very little effect on the distribution of 
moments due to working loads. In the case of 
beams loaded to the extent that failure is incipient, 
it appeared that in practice advantage can safely 
be taken of moment redistribution due to steel 
yield provided that the resultant cracking of the 
concrete is not a matter of importance. The second 
of these series comprised tests on beams in which 
the reinforcement consisted of pairs of mild-steel 
bars twisted together helically. At working loads 
this reinforcement behaved like ordinary cylindrical 
reinforcing bars, both deflection and cracking due 
to strain being similar. There was, however, a 
marked increase in ultimate strength due to the 
helical reinforcement, and the cracking in the 
concrete at failure was smaller and more uniformly 
distributed along the span. The third research on 
beams, which was made on behalf of the Ministry 
of Transport, comprised a systematic comparison 
of the behaviour under load of beams constructed 
in ordinary reinforced concrete, and of beams made 
according to the Ritchie system, This system of 
construction makes use of a combination of struc- 
tural steel sections, round bars, and concrete, the 
bars being held rigidly away from the flanges of 
the rolled-steel member by stirrups of special 
design. As an alternative to the Ritchie beams, 
a modified form of reinforcement was tested, similar 
to the Ritchie beam in all respects save that normal 
stirrups were substituted for the half-round stirrups 
which are a distinguishing feature of the Ritchie 
system. The outcome of bend testing these beams 
in a 500-ton Amsler machine was to demonstrate 
that the ultimate loads carried by the Ritchie and 
modified beams were some 15 per cent, higher than 
those sustained by the ordinary reinforced beam. 
On the other hand, there was little to choose among 
the three types of beam over the range up to three 











times the working load, where dangerously large 
deflections and cracks indicated the onset of failure. 

On behalf of the Road Research Board, a valuable 
study is in progress to furnish data for the design 
of concrete road slabs. Attention is being con- 
centrated, for the moment, on the static stresses in 
a loaded slab, but at later stages the effects of 
dynamic loading and of the nature of the supporting 
formation will require consideration. The experi- 
mental slab at the station is 30 ft. long, 15 ft. wide 
and 6 in. thick, and is reinforced near the upper 
and lower surfaces with a 3-in. square mesh fabric 
made of No. 5-gauge wire. Here is one example, 
out of many, of the way in which scientific study 
enables structural materials to be employed most 
advantageously, and the same is equally true of 
the work on reinforced concrete piles which the 
Building Research Station is conducting in collabora- 
tion with the Federation of Civil Engineering 
Contractors, an account of which was given in the 
recent paper read by Dr. Glanville before the 
Institution of Civil Engineers. 

At the present time, the Building Research 
Board is greatly concerned with the transmission 
aspects of noise abatement and experiments are 
actively in progress with the general object of 
designing light-weight sound-insulating partitions, 
and of preventing the dissemination of domestic 
noises along water pipes, concrete reinforcement, 
and the like. Particular attention is being devoted 
to the transmission of impact noises, such as foot- 
steps, through floors, and a small building has 
been adapted specially for testing various designs 
of floor construction. Among the other amenities 
which are the object of good’ building, effective 
heating is one which makes a strong appeal in this 
country, and deserves the attention given to it by 
the Board. With the co-operation of the Institution 
of Heating and Ventilating Engineers, a new heating 
laboratory, in the form of a small house, has recently 
been installed at Garston, from which results of 
wide and lucrative application may be confidently 
expected. One of the experiments already com- 
pleted has shown that the use of a metallic wall 
paper in the form of thin aluminium foil leads to 
an economy of about 8 per cent. in the heat require- 
ments of a normal domestic room. In the analogous 
case of a factory, or workshop, heated by high- 
level horizontal pipes, tests have demonstrated 
that a saving of some 30 per cent. of the heat 
input can be effected by mounting an_ inverted 
shallow wooden trough above the heating pipes. 
Without a careful study of the Report itself it is 
difficult to appreciate the quality or the extent of 
the work undertaken by the Building Research 
Board. It will be of interest to mention, there- 
fore, that the resources of the station have been 
placed at the disposal of a Departmental Committee 
appointed by the Minister of Health, as part of the 





national campaign against overcrowding and slum 
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dwellings, to report upon materials and methods 
for constructing cheap and efficient working-class 
flats. It should be recorded also that the technical 
staff, under the authority of the Building Research 
Board, has been in close contact with a Committee 
of Fire Insurances Offices during the preliminaries 
leading to the construction of the laboratory, 
of which we gave a description on page 618 
of our issue of Dec. 6. It is intended that the 
Building Research staff shall conduct tests and 
research investigations in this novel establishment, 
and subsequently assist in formulating standard 
specifications for fire-resisting materials. These 
acknowledgments of the standing of the Building 
Research Station, taken in conjunction with the 
increasing collaboration between the station and 
commercial undertakings, and with the growing 
volume of inquiries received from manufacturers, 
builders and architects, are ample testimony to 
the value of research work in the building industry. | 











THE PHYSICAL SOCIETY’S 
EXHIBITION. 


THe 26th annual exhibition of scientific instru-| _ : 
ments and apparatus arranged by the Physical | F1¢- 6. 
Society has been held this week at the Imperial 
College of Science and Technology, South Ken- | 
sington, opening on the afternoon of Tuesday,| Owing to the profound effect produced in certain 
January 7, and terminating yesterday. As usual | metals and alloys by very small amounts of other 
the exhibits were divided into two main sections, | metallic constituents, spectrograph analysis is 
viz., a trade section in which manufacturers of | becoming of increasing importance in the metal- 
scientific instruments showed their latest products | lurgical industries. For this reason the large fully 
and a research and experiment section in which | automatic quartz spectrograph shown by Messrs. 
the work of various research laboratories was| Adam Hilger, Limited, 98, Kings-road, Camden- 
exhibited. In a special subsection, experiments of | road, N.W.1, and illustrated in Figs. 1, 2 and 3, 
educational interest were displayed and, in addition, | page 31, is of considerable interest, having been de- 
the work submitted by apprentices and learners | signed to facilitate the spectrographic analysis of 
for the Society's Craftsnianship and Draughtsman- | ferrous materials. The ordinary large quartz 
ship Competition were on view. Evening dis-| spectrograph in which the dispersion is so great 
courses were delivered on Tuesday and Wednesday, | that three or more exposures are required to cover 
respectively, the first, by Mr. R. A. Bull, dealing | the complete wavelength range, requires three 
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with instruments used in recording sound on film, 
while the second, by Mr. R. W. Paul, was entitled 
‘ Electrical Measurements before 1886." The 
space available will not permit us to deal with these 
lectures, but we give below descriptions of some of 
the exhibits likely to be of interest to our readers, 
selected mainly from those in the trade section. 


separate adjustments to be made for each portion 
of the spectrum, viz., angular position of the 
prism, lens focus and tilt of the plate. The new 
|automatic quartz spectrograph, however, is so 
designed that a single handle, seen on the extreme 


left of Fig. 3 and on the right in Fig. 2, controls all | designed to enable this to be done. 
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range of wavelengths that can be photographed at 
any setting is indicated on the adjacent drum scale. 
In the instrument exhibited there are two alter- 
native optical systems, one of quartz and one of 
glass, arranged so that they may be interchanged 
by half a turn of a bar handle attached to the range- 


scale mount. Rotating this handle reverses the 
position of the double prism and lens mount shown 
in Fig. 1, and at the same time interchanges the two 
sets of control cams. The central metal housing 
shown in Fig. 1 contains two separate 30 deg. 
prisms, mounted back to back, and in front of each 
prism is its appropriate lens. The lens and prism 
facing the right in Fig. 1 are those actually in use. 

It should be noted that in this spectrograph the 
adjustments are continuous throughout its range ; 
any wavelength can therefore be arranged to be 
at the centre of the plate. Thus it may happen 
that one exposure will do the work of two in an 
instrument of the normal design; moreover, when 
interest is confined to a limited part of the spectrum 
economy may be effected by using shorter lengths 
of plate, the plate holder having been specially 
It will be seen 


three adjustments simultaneously, while the actual | from Fig. 3 that the various controls are grouped 
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200 kilocycles. The range 
of the instrument is from 
zero to 3,000 micro- 
microfarads. 

An instrument of more 
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together and located so that the operator seated in 
a convenient position for attending to the light 
source has them on his left. As a certain amount of 
diffused light is always present in a spectrograph 
of the Littrow form, a pair of shutter jaws has been 
located immediately behind the plate to prevent 
any fogging of the latter in the vicinity of the 
spectrum. The separation of these jaws is set by 
means of the small knurled handle on the left in 
Fig. 2, and they are interlocked with the scale 
mechanism so that when the latter is brought in 
contact with the plate they open automatically to 
permit it to pass, closing again to the pre-set separa- 
tion when it is withdrawn. The light source and 
condensing lens, as shown in Fig, 3, are mounted 
on a bar of standard design, on which a number of 
other accessories for quantitative and qualitative 
spectrum analysis can also be mounted in align- 
ment. The section used for this bar, it may be 
noted, has been carefully worked out in Messrs. 
Hilger’s shops to ensure great rigidity with accuracy 
inalignment. The size of plate used in this spectro- 
graph is 10 in. by 4 in. and the range of spectrum 
with the quartz optical system, is 1910 A. to 8000 A. 
The length of spectrum from 2000 A. to 8000 A. is 
67 cms. 

Messrs. Cambridge Instrument Company, Limited, 
45, Grosvenor-place, London, S8.W.1, made an 
extensive display of their products, including 
several of particular interest to engineers. There 
were, for instance, examples of vertical edgewise- 
scale instruments for indicating temperature, 
pressure or draught in power stations, and a selec- 
tion of industrial instruments for temperature 
measurement. Among the electrical instruments 
shown were galvanometers, oscillographs, bridges, 
fault locators for cables, and a capacity-limit 
bridge designed for the rapid routine testing of 
condensers. In this instrument, to obviate the 
necessity for measuring the capacity of each con- 
denser accurately, the bridge is provided with 
alternative comparison arms, one being set to a 
high-limit value and the other to a low-limit value. 
Each arm is connected in turn by means of tapping 
keys marked “ maximum” and “minimum.” If 
the capacity of the condenser under test is within 
the set limits, the deflections of the indicator, which 
is of the direct-current type and is connected to 
the alternating-current bridge through a rectifier, 
will be to opposite sides of the centre zero; other- 
wise both deflections will be to the same side. The 
alternating-current supply to the bridge is obtained 
from a mains-driven oscillator at a frequency of 
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direct interest to engi- 
neers shown was an in- 
dicator used for obtaining 
continuous records of 
the maximum pressures obtained in each cycle 
for short runs of internal-combustion engines. 
The instrument, which is illustrated in Fig. 4, 
on page 32, is a modification of the Cambridge 
micro indicator (Collins’s patent) previously de- 
scribed in our columns. The pressure system is 
identical with that of the original instrument, and 
consists of a piston working in a cylinder of stainless 
steel, the piston rod, which is made in one with 
the piston, being kept in firm contact with a spring 
held rigidly at ode end and carrying a recording 
stylus at its free end. The records are made by 
the firm’s well-known stylus-on-celluloid method, 
and the film on which the record is obtained is 
wrapped in a groove on a cylindrical drum, the two 
ends of the film being pushed into a slot and pulled 
up tightly by means of a screw. ‘The drum rotates 
on two pivots, one of which bears on the base 
while the other is supported by a spring extending 
from a vertical column, as shown in Fig. 4. Before 
a record is taken the drum is turned back against 
the action of an internal coiled spring and is held 
by the friction of an extension of the main spring 
above-mentioned, the extension being bent in the 
horizontal plane and cut away in the centre so as 
not to touch the film, although it bears at two 
points on the enlarged ends of the drum. The 
recording stylus operates through the hole in the 
centre of the spring extension, as will be seen on 
reference to Fig. 4. In operation, when the 
pressure in the cylinder changes, the spring and its 
extension move vertically and the friction on the 
drum is partially released, allowing the drum to 
turn by the action of the internal spring through 
a small angle at each cycle. The movement is 
sufficiently small to permit the maximum pressures 
of 200 cycles or 300 cycles to be recorded on a single 
film. The instrument is put into operation by 
opening the cock shown in the illustration, and a 
small lever on top of the pressure spring enables the 
style to be brought into contact with the film or 
kept away from it, as required: The friction 
exerted by the spring extension controlling the 
movement of the drum may be adjusted by means 
of a screw provided for the purpose. 

The Cambridge extensometer has recently been 
re-designed, and the new model shown at the 
Exhibition is illustrated in Fig. 5, on page 32. 
The extensometer is made in two parts, both of 
which are clamped to the specimen in the usual 
way. The lower part carries a micrometer graduated 
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lower part, is provided with a thin, fleaible steel 
arm to the lower edge of which a knife-edge is 
secured, so that the latter is located over the 
pointed end of the micrometer screw. Before the 
load is applied a zero reading is obtained by bringing 
the pointed end of the micrometer screw into contact 
with the knife-edge, the operation being facilitated 
by causing the arm carrying the knife-edge to 
vibrate and noting the reading of the micrometer 
when the vibrations are stopped. On applying the 
load so that the specimen extends, the flexible arm 
will be tilted downwards, and other readings are 
taken in the manner described above throughout 
the elastic range. These extensometers are made 
for specimens measuring 2 in., 4 in. or 8 in., or 
similar metric measurements, between the clamping 
points. 

A brief reference may be made to an instrument 
known as the Currier size tester, which has been 
designed for making rapid and accurate tests of the 
degree of sizing in paper. In this apparatus one 
side of the paper sample is wetted with distilled 
water and kept uniformly wet until the water has 
penetrated the sample. When it has done so an 
electrical circuit between the two sides of the paper 
is completed, and the time interval between the 
application of the water and the completion of the 
circuit, as measured by a stop-watch, is propor- 
tional to the sizing. We can mention only one 
other exhibit of Messrs. The Cambridge Instrument 
Company, viz., a small mechanical mallet designed 
for use by paleontologists, although other applica- 
tions could doubtless be found for it. The tool, of 
chisel form, is driven by a small electric motor 
through a flexible shaft and reduction gearing, and 
can deliver up to 700 blows per minute. The 
energy of the blows can be varied over a wide range 
by a control screw in the head of the mallet, and a 
small emery wheel is fitted to the opposite end of 
the motor spindle from that to which the flexible 
shaft is connected for sharpening the chisels. Its 
normal use is for removing hard rock from specimens 
of large and medium size in order to expose fossils, 
and it would, obviously, enable this work to be 
done much more rapidly and effectively than 
hitherto. 

Messrs. W. Edwards and Company, Allendale 
Works, Vaughan-road, London, 8.E.&, it will be 
remembered, specialise in vacuum apparatus, and 
their exhibit included examples of vacuum pumps 
and gauges, and allied apparatus. One of their 
exhibits, viz., a new type of vacuum oven, is 
illustrated in Fig. 6, on page 32. This oven is 
designed for rapid evaporation at very low pressures, 
and the electrically-heated drying surface is main- 
tained at any desired temperature up to 100 deg. C. 
by automatic regulation in order to avoid freezing 
of the material being treated. As will be clear from 
the illustration, large circular windows are provided 
at each end of the oven, so that the material can be 





to read directly to 0-0001 in., or 0-001 mm., and 








the upper part, which bears on a’ pin carried by the 





watched while evaporation is in progress. A self- 
adjusting door ensures an airtight seal, and can be 
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instantly opened or closed by a single movement balanced; correct operation is obtained indepen- | flue gas to be tested is drawn in and the percentage 


of the hand lever shown. We may mention, also, | 
a new type of direct-reading vacuum gauge, known 
as the “ Tru-Vac,”’ which depends for its action on 
the decrease in thermal conductivity of gases with 
decrease in pressure, The temperature, and there- 
fore the resistance, of an electrically-heated wire 
will thus vary with the pressure of the gas surround- 
ing it. The gauge consists of a tube containing a 
filament which is electrically connected to a milli- 
ameter calibrated to read directly in microns. 
A milliameter is also provided to indicate the filament 
current, which is supplied by a small three-volt dry 
battery. The advantages claimed for these gauges 
are that they can be connected to any part of a 
vacuum system, and will measure the total pressures. 
As they indicate directly and continuously they 
will show any sudden changes in pressure im- 
mediately. 

An interesting feature of this firm’s exhibit was 
a number of photographs shown of industrial 
processes in which vacuum pumps are employed, 
an example of the pump which had made the 





branch of industry possible being exhibited under 
each photograph. A range of vacuum pumps of | 
all types was exhibited in this way, including oil- | 
immersed rotary type vacuum pumps which, we | 
note, are,available with displacements ranging from | 
0-54 cub. metre per hour to 390 cub. metres per 
hour with limiting pressures from 0-1 mm, to} 
0-00001 mm. of mercury. Mercury-diffusion pumps | 
with speeds from 24 litres to 20 litres per second | 
and limiting pressures of 10-* mm., or better, were | 
also shown. 
The exhibit of Messrs, Ferranti, Limited, Hollin- | 
wood, Lancashire, included a range of 2-in. dial | 
moving-coil instruments in black moulded cases, | 
and made with ranges from 250 microamperes to | 
10 amperes. Rectifier and thermal instruments | 
of the same size were shown, as well as a selection | 
of 2}-in, dial instruments, including light testers, 
circuit testers, output meters, resistance testers, | 
voltmeters with ranges from 


and electrostatic 
0 to 150 volts to 0 to 12,000 volts. We may 


dently of the state of the load. 

Other exhibits of Messrs. Ferranti which may be 
mentioned were a light-sensitive counting device, 
in which a sensitive moving-coil relay is operated 
directly by the photo-electrie cell without any 
amplifying valves; and a split-wire current trans- 
former designed to be clamped round a cable in 
sitw without disturbing the connections. The core 
is swivelled so that it can be opened out through 
180 deg., and the butt joints are self aligning. 
The core is held by non-magnetic clamps, and 
there are no bolts passing through it, so that it is 
not impaired either mechanically or magnetically. 
The secondary winding is thoroughly impregnated 
and covered with non-hygroscopic material; the 
ends are brought out to terminals on the clamps. 
Ratios from 100:5 to 1,500:5 amperes can be 
supplied, and, in certain cases, several ratioscan be 
provided on a single transformer. The output is 
5 VA on the lower, and 15 VA on the higher ratio. 

The exhibit of Messrs. Elliott Brothers (London), 
Limited, Century Works, Lewisham, London, 8.E.13, 
included a range of electrical measuring instruments 
of the miniature, portable, and switchboard types. 
Of the special instruments shown we may mention 
frequency indicators and recorders, power-factor 
meters, kVA indicators and recorders, &c. The 
Elliott transmission system (Shotter patents) for 
remote indication and recording was also demon- 
strated in connection with the remote indication 
of the readings of electrical instruments, water 
levels, and steam pressures. The principles involved 


jin this transmission system were explained on 


page 2 of our 139th volume (1935). 

Another section of Messrs. Elliott Brothers’ 
exhibit was devoted to heat economy and control 
apparatus, a variety of ring-balance type meters 
for indicating and recording draught, pressure and 
fluid flow being included in this section, as well as 
pyrometers of the disappearing-filament and thermo- 
couple types. A new instrument, which we illus- 
trate in Fig. 8, on page 33, was also shown, This 
is a portable combined CO, and temperature- 


mention, also, a combined rectifier instrument | measuring apparatus for flue gases. It employs 
and small transformer reading from 0 to 50 milli-| the Siemens principle of gas analysis, which is 
volts alternating current, and suitable for “ drop ” | dependent on the fact that CO, has a thermal 
tests across switch contacts, One of the firm’s| conductivity different from those of the other gases 
self-starting synéhronous motors, which have! normally present. The measuring system consists 
been previously illustrated and described in our | of a Wheatstone bridge, each arm of which is formed 
columns, was shown as the driving element of 4) by a platinum wire mounted along the axis of a 
6-in, dial stop clock reading to 0-05 second. small tube, two of the tubes being filled with air 
Another was used to drive an hour meter which | and the other two with the flue gas. The four 
records on a four-figure cyclometer train the total | platinum wires are heated by the bridge current, 
number of hours that a circuit has been in use. | and their respective temperatures, and consequently 
A further use for the self-starting synchronous | their resistances, are dependent upon the rate at 
motor is to operate the fixed-charge portion of a two-| which heat is transferred to the tubes. This. is 
part tariff pre-payment meter. In this instrument | governed by the thermal conductivity of the air or 


a differential system is employed, operated in a | gas in the tubes, and the instrument reading. the 


positive direction on one side by coins inserted, | 
and on the other side, in a negative direction, by 
the combined movement of the meter and fixed- 
charge sections ; the movement of the two sections 
is summed up by means of sun-and-planet gearing. 
The amount of fixed charge to be collected per week 
is governed by altering the amount of travel of a 
quick-start thread which is inserted between the 
synchronous motor and the second differential to 
give suitable increments of motion to the differen- 
tial. 


out-of-balance current of the bridge can be cali- 
brated in terms of the CO, content. As will be 
seen from Fig. 8, the apparatus is arranged in a 
compact portable form, the measuring-system 
indicating instrument, dry battery, and all acces- 
sories being contained in a teak case provided with 
a handle. In use, the gas sample is drawn through 
a filter into the instrument by means of the rubber- 
bulb aspirator shown. A switch is provided which 
enables the CO, indicating instrument to be dis- 
connected from the gas-analysis bridge and used 





The photograph reproduced in Fig. 7, on page|as a temperature indicator in conjunction with a 
32, shows a maximum-demand alarm _ relay | thermo-electric pyrometer. In an alternative type 
exhibited by Messrs. Ferranti. It is designed to} of instrument the temperature measurements are 
give an advance warning that the maximum demand | made by means of a resistance thermometer, and 
is being reached, ihe relay being operated by/| the apparatus can then be used in connection with 
impulses from a pair of contacts fitted on a watt-| cold-storage installations where a controlled atmos- 
hour meter, or kVA-hour meter, in a similar manner | phere is required. When making a CO, determina- 
to an impulse-type maximum-demand indicator. | tion, the bridge current is first set. to the correct 
Re-setting is effected by a synchronous timing | value by moving a small switch arm, distinguishable 
element incorporated in the relay and takes place} in Fig. 8, to the “test” position, thereby con- 
every 10 minutes. Alarm contacts are provided | verting the indicating instrument temporarily into 
which may be set at any pre-determined value. If,|an ammeter, the current then being adjusted by 
during the 10-minute period, the load has been of | means of a rheostat provided until the full-scale 
such a value that if it were continued for the full| reading of the indicator is obtained. After returning 
demand period the stipulated maximum demand | the switch arm to the reading position, air is drawn 
would be exceeded, an alarm is sounded on a/| into the system by means of the aspirator, when 
separate bell connected to the relay contacts. It/the indicator should give a zero reading; if it 
should be noted that, in the case of a polyphase | does not, another rheostat must be adjusted. When 
system, the relay does not assume the load to be! this adjustment has been effected, a sample of the 


| of OO, is at once shown on the indicator. The 
reading should be taken immediately after operating 
the aspirator, when the gas is stationary, since a 
constant rate of gas flow cannot well be obtained 
with hand operation of the aspirator. Also, to 
ensure that.a previous sample has been entire, 
displaced, the operation of the aspirator should be 
repeated several times and successive readings taken 
until no change is observed. 

The exhibit of Messrs. Foster Instrument Com- 
pany, Limited, Letchworth, Herts, contained two 
items of particular interest to engineers, viz., the 
Flexipush automatic temperature controller and 
an.optical pyrometer. We illustrated and describe! 
the former on page 30 of our 139th volume (1935), 
and we must refer our readers to that article fi 
full particulars of it. The optical pyrometer we 
illustrate in Fig. 9, on page 33. As will be gathere« 
from the illustration, the instrument is of the 
disappearing-filament type. It incorporates, how- 
ever, a patented form of lamp-bridge unit system of 
construction in which the incandescent lamp and 
the Wheatstone bridge are combined in a detachable 
and quickly replaceable unit. Such units are inter- 
changeable without the necessity for re-calibrating 
the instrument. It will be seen from the illustra- 
tion that the whole instrument assembly, which 
includes the lamp-bridge unit, rheostat, telescope 
and indicator, is mounted in a conveniently shaped 
housing fitted with a handle. The indicator has a 
comparatively open scale engraved to read directly 
in degrees Centigrade or Fahrenheit. Both single- 
range and double-range instruments of this type are 
available, the second range being obtained by means 
of an absorption screen fitted in the interior of the 
telescope body and moved into or out of position 
by means of a small handle which projects below 
the eye-piece. In the instrument illustrated, it 
will be seen, the necessary current is supplied by a 
separate accumulator connected by an irreversible 
plug and flexible cable. In some industries, how- 
ever, the use of a separate accumulator is incon- 
venient, and for this reason another model can be 
supplied in which the current is supplied by a dry 
cell housed in an enlarged handle. A trigger switch 
is fitted in this case to ensure the economical use 
of the cell. 

(J'o be continued.) 








HIGH-EFFICIENCY SMALL-SCALE 
STEAM GENERATING PLANT. 


By T. B. Mortey, D.Sc., M.I.Mech.E. 


Tre standard of steam generation in large power 
stations is normally high, but an idea appears to be 
prevalent that an efficiency of over 80 per cent. is 
only obtainable in large-scale installations equipped 
with elaborate auxiliary appliances, and operated by a 
staff of highly-trained specialists. Many examples can 
certainly be found in practice in the field of industrial 
plants or heating installations for buildings where the 
efficiency of steam generation is far below the figure 
quoted, and it is, in fact, generally assumed that a 
low, or at best a moderate, efficiency must be accepted 
for small-scale plant where the boilers are of the robust 
tank, rather than of the water-tube type, and in which 
the operation is in the hands of a fireman under the 
supervision of a works engineer who can only devote 
a limited amount of attention to the boiler-house. 
That this assumption is not justifiable, however, can 
be demonstrated by an examination of the performance 
figures of numerous small plants. The writer, for 
example, is familiar with a battery of four Lancashire 
boilers, fitted with mechanical stokers, and an econo- 
miser of the common vertical cast-iron pipe type, in 
which the efficiency is steadily maintained at not less 
than 73 per cent. A much higher performance than 
this is, however, attainable, and the object of the 
present article is to illustrate this by reference to 
plant recently tested under the writer’s supervision. 
The plant in question was installed in 1934 in the 
Manchester College of Technology, and provides steam 
for heating the buildings, for the generation of electrical 
power, and for appliances in the laboratories. 

The boiler is a “‘ Super-Lancashire ” boiler, supplied 
by Messrs. Daniel Adamson and Company, Limited, 
Dukinfield. The essential characteristics of this type 
of boiler are that the furnace gases, after passing to the 
rear of the boiler through flues similar in construction 
to those of the ordinary Lancashire boiler, are returned 
to the front through tubes in the water space below 





the furnaces, then pass through air heaters, one at 
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ENGINEERING. 


each side of the boiler, and finally, are led in steel ducts | outlet end of the air heaters to a temperature below the 


to a common duct, From the latter they enter an 
induced-draught fan, from which they pass through 
a duet of expanding cross-section (evasée) to the 
chimney. The furnaces have closed fronts. -The air 
for each is supplied from a forced-draught fan situated 
above the boiler, from which it enters the air heater 


Trial Data. 


Tasz [. 


juration of trial (8.45 a.m. to 4.45 p.m.), hours 8 
\tmosphere pressure .. lb. per sq. in, abs. 14°7 
Temperature of air in boiler house (above 


boiler) . deg. F. 
Description of fuel | oe ew a ashed Taal, 
Rate of firing . Ib. per hour 678-3 
Feed water— 
Rate of feed Ib. per hour 6,429 
Mean temperature in feed ts unk deg. F. 46°5 
Steam— 
Pressure, gauge . Ib. per sq. in. 169-7 
absolute Ib. per sq. in. | 184-4 
re mperature of saturation .. deg. F. 375 
~ at exit from superheater 
deg. F. 533 
| Left. | Right. 
\ir heater— | 
lemperature of air entering .. deg. F. | 120-4 | 119 
t. air leaving deg. F. | 278 | 248 
gas entering .. deg. F. | 450 } 463 
- gas leaving deg. F. | 274 | 278 
Draughts— | 
Pressure of air entering heater in., W.G 3-24 3-26 
airin furnaces. in., W.G. | —0-04 |—0-026 
Suction of gas leaving heater . in., W.G. | ~ | 2-24 
gas at gas fan in., W.G 2-30 
Power to operate forced draught fans .. kW | 0-48 0-52 
»  suctionfan .. ae 8 2-62 
Total power in producing draught . kw 3-62 
Air used per lb. fuel . 12-83 
Air theoretically required per Ib. fuel .. Ib. 10-37 
Ratio, air used to theoretical air “4 oa 1-237 
Weight of gas per lb. of fuel as fired . Ib. 13-72 
Water evaporated per Ib. of fuel as fired Ib. | 9-48 
Heat absorbed by Teter in boiler and super- 
heater B.Th.U. per lb. steam 1,276 -2 
B.Th.U. per Ib, coal | 12,100 


Heat absorbed’ ‘by auxiliaries, exc 

oa ke 
3-98 kW by 15,000 B.Th.U. per kW-hour 
B.Th.U. per hour | 59,900 


uding feed 


a » B.Th.U. per tb. coal 88-3 
Air heavers 
Weight of air heated per Ib. fuel oo 13-62 
Heat transmitted per sq. ft. of heating sur- 
face B.Th.U. 393 
Percentage of total heat recovered in air | 





heater > of Re 5. | 4-1 


Tasre Il.—Gas and Fuel ical 





Flue gas analysis— ae CO2 O2 co 
Exit from right-hand air heater 14°65 5-2 Nil 
Exit from left-hand air heater 13-86 | 5-14] Nil 
At suction fan P . 13-4 — _ 











Smoke.—No dense smoke at any time, only occasional very 
light smoke. 
Proxi- Ulti- 
mate. mate. 
Per cent Per cent. 
Analysis of fuel as fired— 
Moisture ‘ - 3-91 3-91 
Ash ‘ as €: a! 8-02 8-02 
Volatile matter. - ne on 35-79 _ 
Fixed carbon oe de on 52-28 _— 
Carbon 75-10 
Hydrogen ‘ : ay 5-27 
Sulphur . . ee Se ve +e 1-50 
Nitrogen. . we oe $< . 1-40 
Oxygen and errors - -" val } 4-80 
100 100 
Calorific value of fuel as fired— } 
Gross... B.Th.U. per Ib. | 13,970 
Net B.Th.U. per Ib. | 13,430 
Times of cleaning grates - ..| 7.30 a.m., 12.15 p.m., 
3.30 p.m. 
Power to operate mechanical stokers kW | 
Residue, ash and clinker formed in | 
8 hours) . | 186* 
Combustible matter in residue, per om 28-2 
Calorifie value, gross, of residue 
B.Th.U. per Ib. | 4,090 





* It will be noted that the amount of ash and clinker accounted 
for in this figure is less than the 8 per cent. of ash shown by the 
coal analysis. This may be explained in part at least by the 
fact that some cinders and light ash are carried ower the fire- 
bridge and such material was not collected during the trial. 
the unburned carbon fer the heat account has been calculated 
from the ash and clinker collected and the proportion of com- 
hustible shown by its analysis. 


dew-point corresponding to their moisture content, 
and the consequent risk of corrosion of the tubes and 
ducts. The boiler is provided with mechanical stokers, 
of the sprinkler type, made by Messrs. Meldrums, 
Limited. A superheater is placed in the gas chamber 
at the back of the boiler. 

There is no economiser. The boiler with its air 
heaters and fans forms a fairly compact unit. The 
fans and stoker mechanism are driven by electric 
motors. The equipment includes a feed-water heater 
in which steam is the heating medium. At the time of 
the test, the feed heater had not been fitted and the 
boiler received cold feed. The boiler was put into 
operation in October, 1934. The test was made in 
February, 1935, with the boiler operated by the usual 
staff and supplying steam for the ordinary demands 
of the College at the time. 

The boiler is 20 ft, long by 8 ft. 6 in. diameter, and 
is suitable for a working pressure of 210 lb. per square 
inch. It is capable of evaporating 10,000 Ib. per hour 
from and at 212 deg. F. The superheater has 10 


TaBLe LII.—Gross Heat Account. 











ee" . 
per ib. er cent. 
Coal. 
Heat leaving boiler plant in steam (gross | 
overall thermal efficiency) . -| 12,100 | 86-6 
Heat lost in chimney gases— | 
(a) Dry products of combustion ais 521 | 3-73 
(6) Excess air . oy: 118 Cis; 0-85 
(c) Moisture in fuel 44-2 | 0-32 
(d) Moisture from combustion — 582 | 4-16 
(e) Unconsum gs ae Nil | -- 
Heat lost by com ustible matter in | 
ashes , 140-6 1-01 
Balance of account, “radiation and other 
unme: loases ‘ 464-2 3°33 
Total heat entering boiler ar. a 
calorific value of fuel) .. .| 18,970-0 100-0 


Overall thermal efficieney— = 
Gross overall thermal efficiency , s6- » ¥ aul cent. 
Heat absorbed by auxiliaries* aol 0-6 


Net overall thermal efficieney* —- 





* Steam to feed pump not inc luded. 


——_ based on net calorific value 
fue [_— 


Gross overall 90-0 per cent. 
Net (after deducting auxiliaries, ex- 
cept feed pump) on 89:34 SC, 


lgops, to give a steam temperature of 500 deg. F., but 
at the time of the trial only six loops were in opera- 
tion. There are two flues 3 ft. 3 in. in diameter. The 
return tubes, of which there are 70, are 3 in. outside 
diameter. The heating surface of the boiler is 
1,426 sq. ft., and of the boiler tubes is 1,100 sq. ft. 
There are 50 tubes im each air heater, 2} in. outside 
diameter by 17 ft. 6 in. long, arranged in non-staggered 
lines. The total heating surface of the air heaters is 
1,080 sq. ft. The mechanical draught is furnished by 
two forced-draught fans, each having a delivery of 
3,200 cub. ft. per minute, and by one induced -draught 
fan with a ca y of 8,000 cub. ft. per minute. Each 
of the forced-draught fans is driven by a 2-5-h.p. motor, 
and the induced-draught fan is driven by a 7-5-h.p. 
motor. The motors are supplied with three-phase, 
50-cycle current at a pressure of 440 volts. The stoker 
motor is of 1-5 h.p. 

The annexed tables show the principal test results, 
which have been calculated according to the current 
official Test Code, viz., the Report on Heat Engine 
Trials, presented to the Institution of Civil Engineers 
in 1927, although a certain item of this code is open 
to valid criticism.* 

The results given in Tables I to III, show 
emphatically what is attainable with plant of a quite 
small scale, while being of robust type and simple to 
operate. The conditions at the time of the test were 
normal. That the everyday working efficiency of 
the plant is maintained steadily at the high level 
indicated by the test is evidenced by the regular 
maintenance of the outlet-gas temperature in the 
region of 280 deg. F. and the CO, content of the gases, 
which is frequently observed, at 12 per cent. or over. 








Exvecrriciry Svurrpty Reeuiations.—On Decem- 
ber 30, 1933, the Electricity Commissioners issued a 
revised Code of regulations for the supply of electricity 
which, it was announced, would apply in lieu of all prior 





it the rear end, and passes inside the heater tubes to 
the front of the boiler and then into the furnaces. The | 
details of this type of boiler were described in | 
ENGINEERING, vol. cxxx, page 378 (1930). 

In the plant at the Manchester College of Technology, | 
part of the hot air from the air heaters is led back to | 
the inlets of the forced-draught fans, so that the air | 

enters the air heaters at about 120 ‘deg. F. This is | — 
in order to avoid the risk of cooling the gases at the | 





regulations as from January 1, 1935. As a result of 
certain representations and suggestions for amendment, 
the operation of this Code was suspended until January 1, 
1936, and we are now informed that it has been further 
postponed until January 1, 1937. It is, however, hoped 
to bring the revised regulations into operation on April 1, 
1936, as regards new installations. 


* See ENGINEERING, wal exxiv, page 239 (1927). 
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THE SINUFLO-TUBE BOILER. 


THe term “ Sinuflo”’ denotes a boiler in which a 
sinuous tube is adopted in contradistinction to the 
singly-curved tube often employed in boilers for 
constructional reasons. The majority of fire-tube 
boilers, as is common knowledge, have straight tubes. 
As the gases in such a tube flow longitudinally through 
it, at low speeds some do not come into contact with 
the tube walls and, in consequence, carry away to the 
chimney heat which ought to have been transmitted to 
the water surrounding those walls, This condition was 
early recognised as conducing to low thermal efficiency, 
and palliatives were sought in various forms of “ re- 
tarder ” which, inserted in the tubes, caused the gases 
to impinge on the tube walla, Apart from their cost and 
their tendeney to increase the draught pressure, re- 
tarders make the internal cleaning of the tubes a long 
and frequent operation. The problem, then, becomes 
one of securing a turbulent flow inside the tube without 
sacrificing the structural convenience of a straight tube, 
or its accessibility for cleaning by brushes or other 
means. 

A successful solution has been arrived at by the 
employment of the Sinuflo tube in fire-tube boilers. 
As may be inferred from its name, this tube is formed 
with longitudinal ** waves” ; in other words, its profile 
in this direction is sinuous. The waves lie in one 
plane ; that is, the tube is not * corkscrewed,”’ and 
they are relatively closely pitched, the curvature of 
the tube being, in a sense, abrupt, and presenting a 
series of surfaces across the gas stream which deflect it 
from one side to the other. It is not claimed that the 
whole of the gas stream impinges on the walls of the 
tube; as a matter of fact there is, on looking through 
the tube, a clear passage, of lenticular cross section, 
about 0-65 the diameter of the tube in width, and having 
about 0-45 of the full area. This passage permits 
the insertion of a straight-handled brush, &c., but 
does not, as might be supposed, negative the advantages 
of the virtual barriers across the gas stream, as the 
molecules in the centre portion are deflected by these 
barriers into the more slowly-moving and cooling 
portions in actual contact with the tube walls, the 
resulting turbulence causing them to give up their 
heat more readily. The tube is, of course, of full 
cross-sectional area along its length. 

The development of the Sinuflo tube is due to the 
researches, of Mr. P. St. George Kirke, M.A. It is 
manufactured and applied to a,number of different 
types of boiler by Messrs. Cochran and Co., Annan, 
Limited, Annan, Scotland, Of these types we illus- 
trate three in Figs. 1 to 7, on pages 36 and 4Q, It 
will be noticed generally that the employment of 
the tube, while materially reducing the tube-heating 
surface over that required for a similar boiler with 
straight tubes and increasing the thermal efficiency, 
does not involve any radical changes from accepted 
practice in shell and tube-plate design. Our account 
of the applications of the Sinuflo tube may be 
fittingly commenced by a brief description of its 
adoption in the vertical multitubular boiler with 
which the firm has so long been identified, The 
particular boiler illustrated in Figs. 1 and 2, is intended 
for the utilisation of engine exhaust gases in motor 
vessels. Earlier designs of boiler for this duty, fitted 
with ordinary straight tubes, had two passes of tubes, 
which involved a reverse flow of the gases through 
them. With the Sinuflo tube, one pass has been found 
sufficient, so that a straight-through flow from engine 
to outlet is obtained. is tube nest occupies the 
upper half of the tube plates, and consists of Sinuflo 
tubes 14 in. in external diameter. The stay tubes 
within. the nest are of the same diameter, but it is 
flanked on each side by a row of stay tubes 2 in, in 
external diameter. All the stay tubes are straight, 
and are serewed into both tube plates in the usual way. 
The Sinuflo tubes are expanded into the tube plates, 
one end being swelled to permit insertion and with- 
drawal of a tube without disturbing those adjacent. 
The lower, half of the tube plate is occupied by a 
nest of straight tubes 2 in. in external diameter. This 
nest forms a si pass from the hemispherical] furnace 
below, and disc into a smokebox under natural 
draught. This half of the boiler is oil-fired as and 
when the steam demands become greater than the 
heat in the waste gases can yield. As this condition 
obtains only intermittently, the cheaper straight tube 
is adopted. 

The performance of such a boiler is best illustrated 
by the examination of figures obtained on trials on 
shipboard. For this purpose the results from the motor- 
ship Kirriemoor may be quoted. This vessel, as well 
as her sister ships, Kinross and Sutherland, is driven 
by Doxford opposed-piston engines, and is fitted with a 
Cochran co ite boiler of the type just referred to. 
The boiler is 8 ft. in diameter by 16 ft..9 in, high, 
and has a heating surface for the exhaust gases of 
956 sq. ft., and for oil firing a surface of 538 sq. ft. 








The boiler is situated on a platform at the after end 
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of the: engine room directly under the funnel. The | 
exhaust gases are led from the manifold to the boiler in 
an almost straight run, the connecting pipe being pro- 
vided with a valve so that the boiler can be by-passed | 
when required, the gases in this case passing through a 
silencer in the funnel. When the engine was developing | 
its full load of 1,800 brake horse-power, the exhaust 
gases entered the boiler at a temperature of 738 deg. F. 
The back pressure developed in the boiler was 5-5 in. 
of water. ¢ boiler pressure was 98 lb. per square inch, | 
and the evaporation, from and at 212 deg. F., was 
1-18 lb. of steam per brake horse-power hour. The 
value of this performance, to be readily appreciated, 
requires translation into a more concrete form, and 
to this end we would refer to the report of the Marine 
Oil-Engine Trials Committee of the Institution of 
Mechanical Engineers on the performance of the 
M.S. Pacific Trader. This re was reproduced, in 
a slightly abridged form, in Enormverrre, vol. cxxi, 
page 87, et seq. (1926). The vessel was fitted with 
Doxford opposed-piston engines and had a Cochran 
vertical multitubular boiler and a horizontal boiler, 





both oil-fired. The exhaust gases from the engine 
discharged directly into a silencer and passed thence | 
to the funnel. 

Taking the data relative to one of the best of the 
test runs in the report, viz., No. 13, the brake horse- 
power developed by the main engines was 2,670. The 
exhaust gas temperature at the end of the manifold 
was 611 deg. F., and the back pressure was stated to 
be 4 lb. per square inch “in the exhaust pipe line.” 
The fuel consumption was 1,065 lb. per hour for the 
main engines and 413 lb. per hour for the boilers, the 
normal working pressure of which was 120 Ib. per 
square inch. If allowance be made for the difference 
in the exhaust-gas temperature and the boiler pressure 
of the two vessels under comparison, it may fairly be 
assumed that 1 lb. of steam per brake horse-power per 
hour could have been generated from the exhaust of 
the engines of the Pacific Trader. Taking the evapora- 
tive capacity of the oil used for firing the boilers at 
15 lb. of steam, from and at 212 deg. F., per pound of 
oil, it would appear that about 43 per cent. of the boiler 
oil consumption at sea could have been saved by the 
utilisation of the engine exhaust; in other words, the 
daily consumption for the boilers, when the engines 
were running at the power stated, could have been cut 
down from 4-42 tons to 2-52 tons. This saving would, 
of course, have been less with the engines developing 
less power, but the figures indicate that the economy 
due to the installation of a modern exhaust-gas boiler 





is likely to be of no inconsiderable magnitude. It 
should be noted that in the Pacific Trader the steam | 
requirements at sea were met by the Scotch marine 
boiler, the Cochran boiler being fitted for service when 
the vessel was in port. In the Sutherland and sister | 
ships, on the contrary, the Scotch boiler is used in | 
port, the Cochran exhaust boiler, either with or without | 
the auxiliary oil-firing, being in use at sea. 

The Sinutlo tube is also employed in exhaust-gas | 
boilers of the plain drum type on land. These are | 
sometimes arranged with the tubes vertical, but more | 
often with them horizontal, and are either employed | 
for steam production or water heating. The tube | 
nest for such a boiler is illustrated in Fig. 3, in order 
to show the appearance of the tubes themselves. 
The tube nest in this instance is not shown in its 
working position. In place in a horizontal boiler the 
waves lie in the horizontal plane, and so do not present 
any pockets for the lodgment of dust. The per- 
formance of this type of boiler naturally varies 
with the type of engine to which it is connected and 
with the pressure of the steam generated. When 
this is 100 lb. per square inch, an evaporation of 1-71 Ib. 
of steam, from and at 212 deg. F., per brake horse- 
power per hour can be obtained from a gas engine ; 

-26 lb. from a four-stroke Diesel engine ; and 0-93 Ib. 
from a two-stroke Diesel engine, if 16 Ib., 14 lb., and 
20 Ib. of exhaust gas per brake horse-power, respeo- 
tively, be taken asia basis. The back pressure with the en- | 
gine working at its maximum overload is 8 in. of water, | 
which is a figure round about that of a normal silencer. 

The boiler illustrated in Figs. 4, 5 and 6, page 38, is 
of the horizontal return-tube dryback type. It has 
been recently developer. by Messrs. Cochran and has 
been named by them the “ Super-Economic ” boiler. 
Com with the well-<nown back type, the shell 
is relatively short. The adoption of the Sinuflo tube, 
with its higher heat transmission, is stated to have 
resulted in the smokebox temperature remaining low 
even at heavy loads under induced draught. This 
mode of operation has, therefore, been standardised 
in the design, so that ready control is available and 
a high chimney is not required. On the other hand, 
the dryback combustion mber is relatively longer 
than that usually met with, a condition evident in the 
photograph of the boiler reproduced in Fig. 7. 
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SINUFLO TUBES. 


CONSTRUCTED BY MESSRS. COCHRAN AND CO., ANNAN, LIMITED, ENGINEERS, ANNAN. 
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of 160 lb. per square inch. The normal evaporative 
capacity is 18,000 lb. of steam per hour from and at 
212 deg. F. The distinctive contour of the Sinuflo 
tube is not visible in Fig. 4, as the tubes are placed 
with the waves in the horizontal plane. There are, 
therefore, no pockets in which dust or soot, can lie. 
There are 150 of these tubes 2} in. in external diameter 
by 9 L.S.G. thick by 12 ft. 8} in. overall length. As 
shown in Fig. 6, they are swelled in the front tube plate, 
the tube holes being chamfered on the outside and the 
tube ends being bell-mouthed to suit. The ends in the 
back tube plate are plain, but are beaded over. Both 
ends are, of course, expanded in the holes in the usual 
way. The stay tubes follow conventional practice 
and are 2} in. in external diameter by % in. thick. 
All the tubes are of acid-resisting steel and are weldless 
and hot-rolled. It may be here noted that the Sinuflo 
tube is of practically circular section throughout its 
whole length, the flattening often found in a curved 
tube being absent. The production of a uniform 
section, with such a small radius, may, we believe, be 
justly claimed as an advance in technique. 

Referring to kg 5, it will be noticeable that the 
tubes are pitc somewhat more widely than is 
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Exuavusr-Gas Borer. 


removal of tubes and facilitates the cleaning and 
scaling of the outsides of the tubes. Access to all parts 
of the boiler for the latter purposes is provided by a 
passage between the two tube nests and wide spaces 
between the shell and the furnaces and the boundary 
tubes of the nests. The wide spaces above the furnaces 
ensure tube-plate flexibility to meet furnace movement. 
The furnaces are of the plain type with Adamson rings 
and are reduced in diameter for about a quarter of 
their length at the back. This reduction serves the 
double purpose of affording access to the sides and 
bottom of the boiler from the top and of assisting com- 
bustion by disturbing the even flow of the furnace gases. 
The end plates of the boiler are each made from a single 
plate and an interesting method of securing the steam- 
me stays is adopted. The stays are not taken through 
the plates with double nuts and washers, but are 
screwed into flanged forgings riveted to the plates, 
and are provided with lock nuts. This construction 
will be clear from Fig. 4. 

The dryback combustion chamber consists of an 
air-tight steel casing lined with firebrick over a layer of 
insulating brick. The length is accounted for by 
the fact that over the furnace exits are built a pair 


normal, @ course adopted on account of the brisker | of firebrick arches extending well into the chamber. 

The boiler, as shown in Figs. 4, 5, and 6, is 11 ft. in| circulation from tubes of this type, the flow over the | These increase the length of travel of the furnace 
diameter by 12 ft. 8 in. long over the tube plates and | back tube plate particularly being facilitated. The flames and, by imposing an abrupt change of direction 
is constructed to Lloyd’s Rules for a working pressure | wide spacing, moreover, conduces to the easy individual | on the gases entering the tubes, causes light ash and 
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DRY-TYPE SELF-CLEANING AIR FILTER. 
MESSRS. COPPUS ENGINEERING CORPORATION, WORCESTER, MASS., U.S.A. 


Fig.1. 
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that no smoke was observable 
at any time at the top of the 
chimney, a short steel one. 
The draught required through 
the Sinuflo tubes was not 





greater than that which would 





have been needed to pass the 
gases through straight tubes 
of a length necessary to give 
the same temperature drop 














between the points of exit 
and entry. The fan motor 
was required todevelop 18-9 
h.p. to provide this draught 























for overload working. At 





(5200.8.) 


dust carried over from the fires to be deposited in the 
bottom of the chamber, from which it can be removed 
at intervals. The normal firing equipment comprises 
an automatic coking stoker with self-cleaning grates 
and an induced-draught fan mounted on top of the 
boiler behind the smokebox. When these two parts 
are correctly adjusted in relation to each other, it is 
stated that the rate of combustion ¢an be increased up 
to 30 per cent. above the normal with as little as 
25 per cent. of excess air. 

Some particulars of a test recently carried out at 
Messrs. Cochran’s works before a number of representa- 
tives of inspecting authorities, &c., are given below. 
The boiler was of the dimensions given in Figs, 4, 5 and 6, 
and was fitted with a Hodgkinson automatic coking 
stoker and a Howden Rexvane induced-draught 
fan driven by a variable-speed electric motor. The 
rated evaporation was 18,000 lb. of steam per hour, 
from and at 212 deg. F., but the test, of 24 hours, was 
made with an evaporative rate of 23,500 lb. per hour, 
from and at 212 deg. F., that is, with an overload 
of 31 per cent. This works out to 12-7 Ib. of steam per 
square foot of heating surface per hour. The amount 
of coal burned was 47 lb. per hour per square foot 
of grate, the evaporation per pound of coal being thus 
10-97 lb. from and at 212 deg. F. The temperature 
of the feed water was 53-5 deg. F., the boiler pressure 
161 Ib. per square inch, the draught over the fires 
was 0-9 in. water gauge, and the fan suction was 
2-7 in. water gauge. The coal was Fifeshire washed 
singles, with gross and net calorific values of 14,016 
B.Th.U. and 13,581 B.Th.U., per pound respectively. 
The volatile contents were about 35 per cent. These 
results show that the boiler has, under overload working, 
a thermal efficiency of 75-8 per cent. on the gross calorific 
value of the coal and of 78-3 per cent. on the net calorific 
value. No doubt these efficiencies can be increased 
when the boiler is steamed at its rated capacity. That 
the combustion was complete is shown by the fact 








normal loads, the power re- 

quired is, of course, much 
less, that is, about 9 h.p. The boiler was effectively 
lagged during the test. Since the tests were carried 
out, it has been decided to increase the length over 
the tube plates in the standard boilers, the increase 
in the larger sizes amounting to about 3 ft. The 
object of the change is primarily to provide more fur- 
nace heating surface but, obviously, it will also still 
further improve the performance of the boiler. 








DRY-TYPE SELF-CLEANING 
AIR FILTER. 


Or late years the amount of suspended dust in the 
atmosphere of industrial districts has received closer 
attention from the point of view of its removal. The 
problem of intercepting this dust is not in itself a 
difficult one, some form or other of filter being all that 
is necessary. The real difficulty centres round the 
maintenance of the filter in an effective condition. - If 
this makes too heavy demands in time and money, it 
is apt to become ye sooner or later and the capital 
expended on the filtering equipment is thrown away. 
An air filter in which particular attention has been 
paid to render cleaning simple and cheap, and at the 
same time to provide a high degree of separating effi- 
ciency, has been developed by Messrs. Coppus Engin- 
eering Corporation, Worcester, Mass., U.S.A. The 
filter is of the dry-type and is automatically cleaned at 
fixed intervals. Its construction is clearly shown in 
Figs. 1 to 3, above. The air to be freed from dust is 
passed through a specially-woven cotton fabric, the 
necessary pressure being provided either by discharge 
or suction, for example, either a forced-draught or an 
induced-draught fan is equally effective. The normal 
rating of the filter is 62-3 cub, ft. of air per minute per 
square foot of effective filter surface. At this rate the 
resistance set up by the fabric is about 0-375 in. of 
water. 





In order to provide a large area of filtering medium 
relative to the space occupied, the fabric is arranged 
in the zig-zag fashion shown in the vertical section, 
Fig. 1, the course of the air through one of the pockets 
thus formed being clearly marked. It will be noticed 
that the filter curtain is not a fixed screen, but is a 
continuous band which over rollers at the apex 
of each triangular space at the inlet side of the appar- 
atus. At the bottom, top and back it lies in spaces 
between the outer and the inner walls of the casing. 
Both edges of the curtain are reinforced by a cord to 
which is attached an endless chain. This, of course, 
follows the path of the curtain, the chains passing over 
sprocket wheels mounted on the ends of the rollers as 
indicated in Fig. 3. The chains are driven at one point 
by the upper small motor of the two seen in Fig. 2, 
and by this means the curtain is slowly drawn down- 
wards. The final loop at the bottom lies below a 
rotating beater provided with soft leather fringes. The 
beater strikes the curtain on the clean air side, the 
accumulated dust on the inlet side being shaken off 
by its action into a drawer at the front. 

The motion of the curtain is slow in order to subject 
the part under the beater to a number of closely-spaced 
blows. The cleaning motion is put into operation at 
intervals ranging from once a day to once a week 
according to the degree of dust concentration in the air 
entering the filter. A complete cleaning cycle takes 
from 8 minutes to 15 minutes, depending upon the 
height of the filter. The traversing motor is of}h.p. It 
drives the bottom roller by a chain, the driven sprocket 
of the roller being distinguishable in Fig. 2, behind the 
motor operating the beater, which motor ie of } h.p. 
The motors on the standard machines are arranged to 
run from ordinary lighting circuits with either alter- 
nating or direct current. Both motors start and stop 
together and may be automatically controlled by a 
time clock at predetermined intervals, or manually by 
push buttons, the latter being the normal equipment. 
The monthly power consumption with one cleaning 
period daily does not exceed 2} kWh. The filter is 
claimed to be particularly effective in removing dust 
particles of microscopic dimensions, 

A survey of the air of some 50 American cities, for 
the most part industrial, conducted by the Health 
Service of the United States, showed that 97 per cent. 
of the air-borne dust has a particle size of 1 micron to 
3 microns. Tests of the filter show that it is capable 
of intercepting 88-6 per cent. of particles up to 
2 microns (0-00008 in.), 96 per cent. of particles up 
to 5 microns, and 99-9 per cent. of particles of 
10 microns (0-0004 in.) and over. As regards the 
quantity of dust in the air in an industrial situation, it 
may be pertinent to remark that an air compressor of 
500 cub. ft. per minute capacity not provided with a 
filter and operating eight hours a day, will draw in over 
4 lb. of dust a month, to the detriment of its work- 
ing parts. It may be noted that the edges of the curtain 
run in a sealing device of the labyrinth type, the inner 
plates of the casing providing this being shaped to 
follow the contour of the curtain. The outlet passage 
is forked, as shown in the cross section, Fig. 3, the 
cleaned portion of the curtain being screened off. The 
rollers run in grease-packed bearings and need no 
attention after installation. The filter is standardised 
in a number of sizes with a capacity range of from 
4,260 cub. ft. to 12,380 cub. ft. per minute. 








Propuction oF Ikon AND Steet in Great Brirain.— 
The monthly memorandum of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 
8.W.1, shows that 102 blast furnaces were in operation 
at the end of November, 1935, as compared with 100 
at the beginning of the month. The production of pig- 
iron during November totalled 525,100 tons, compared 
with 544,300 tons in October and 507,600 tons in Novem - 
ber, 1934. The November, 1935, output of steel ingots 
and castings amounted to 903,300 tons, compared with 
907,300 tons in October and 766,000 tons in November, 
1934. 





DiaAMOND JUBILEE OF Messrs. JonNSON & PHILLIPS, 
Lrp.—The well-known firm of Messrs. Johnson and 
Phillips, Limited, Charlton, 8.E.7, was established in 
1875, and has just celebrated its Diamond Jubilee. The 
works then consisted of a single building which is still 
standing to-day and round which the present factory, 
occupying 15 acres and employing several thousand 
workpeople, has been gradually formed. Sixty years 
ago telegraphy was, of course, practically the only 
o ] application of electricity, and Messrs. J n 
and Phillips were therefore at first mainly concerned 
with cables, plant and stores for that industry,. and 
particularly for submarine-cable ships. These activities 
are still being continued. The next. phase was condi- 
tioned by the gradual introduction of electric lighting, 
dynamos being made at Chariton during the ‘eighties 
and ’nineties under the direction of Gisbert p. Are 
lamps and, of course, power — i cables, were 
other products, while later on t ormers, switchgear, 
condensers and instruments were introduced. Still 








more recently the firm has played a leading part in the 
equipment of the grid and in the provision of electric 
water heaters, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each | 
tender is stated below. Details may be obtained on 
application to the Department at the above address, | 
the reference number being quoted in each case 

Electric Washing Machines and electric water extractor. 
Ministry of Publie Works, Cairo, Egypt; January 28. | 
(T.Y. 5,600.) 

Galvanised-Iron Line Wire, 
and 150 lb. per mile, 25 tons. 
binding and jointing wire, 3 tons. 
Department, Wellington, N.Z. ; 
5,601.) 

Portal Jib Cranes, five, 
South African Railways and 


400 lb. per mile, 15 tons; 
Also galvanised-iron 
Post and hh’ 
February 4. 


electrieally-driven, four-ton. 
Harbours, Johannesburg ; 


| trial trip is sch 





February 10. (T.Y. 5,603.) 

Machine Toole and Pneumatic 
Wigram Aerodrome workshops. Public Works Depart. | 
ment, Wellington, N.Z.; March 3. (T.Y. 5,612.) | 

Machine Tools, including lathes and grinding machines 
Ministry of Publie Works, Cairo, Egypt; February | 
(T.Y. 5,616.) 

Dry Cells for telephones, | 
Telegraph Department, Wellington, 
(T.¥. 10,304.) 

Metal-Cased Condensers, 0-5 mfd., 500, 
1,000. Post and Telegraph Department, 
N.Z.; Mareh 9. (T.Y. 10,310.) 

Suntchgear, 22,000-volt and 6,000-volt. 
City Council; February 24. (T.Y. 10,314.) 

Diesel-Eygine Driven Generating Set, 50 kW, three- 
epeee. 415-volt, 50-cycle. Public Works Department, 
Vellington, N.Z.; April 21. (T.Y. 10,302.) 

Fuses, alarm and indicator-alarm types, 2,500, and 5 |b. 
of fuse wire. Post and Telegraph Department, Welling- | 
ton, N.Z.; March 11. (T.Y. 10,303.) 

Transformers, two, three-phase, 50-cycle, 31,150/6,600 
volt. Also 6,600-volt and 35,000-volt switchgear. City | 
Corporation, Dunedin, N.Z.; March 27. (T.Y. 10,309.) 

Hydrometers, twelve Post and Telegraph Depart. 
ment, Wellington, N.Z March 16. (T.Y. 10,311.) 

Electric Cables, of various types and grades. State | 
Electricity Commission of Victoria, Melbourne ; March 16 | 
(T. 10,317.) 

Overhead Electric Travelling Crane, 
timber-storage bay, Bloemfontein, 
ways and Harbours, Johannesburg ; 
(T.Y. 5,618.) 

Oil. Fired Boilers, 
ment. Public Works Department, 
ary 7. (T.Y. 5,620.) 

lron and Steel, comprising 2,500 
steel plates, 10,000 kg. of mild-steel angles, 1,200 kg. of 
short-link iron chain, 4,660 kg. of hexagonal iron bolts 
and nuts, and 1,850 kg. of pan-headed rivets. Ministry 
of Publie Works, Cairo ; February 4. (T.Y. 5,621.) 

Ribbed Spring Steel, 37,000 kg. Royal State Railways, 
Bangkok ; February 14. (T.Y. 5,622.) 

Machine Tools and Electrical Equipment. 
Railways of Tasmania, Hobart; February 
5,623.) 

Machine Tools, d&c., including metal and wood-working 
machine tools, foundry plant and electrical equipment, 
shoemaking sewing machine, furnaces, quarry jib crane, 
and photographic apparatus for 18 trade schools. Ministry 
of Education, Cairo, Egypt ; February 10. (T.Y. 5,624.) 


Equipment for the | 


5-volt, 50,000. Post 
N.Z.; February 


and | 
18. | 


and 2 mfd., | 
Wellington, 


Melbourne 


5-ton capacity, for. 
South African Rail 
February 10. 


equip- 


feed pumps and automatic 
Febru 


Cape Town ; 


| 
| 
kg., of rope) 


Government 
-_& 4 


27. ( 











PERSONAL. | 

Sim Vaventine G. Crerrauy, Kt., J.P... has 
appointed President of the British Works Management 
Association, Terminal House, 52, Grosvenor-gardens, 
London, 8.W.1, in succession to Mr. FE. J. Fox 

Messrs. WiLitaAM BEARDMORE AND CoMPANY, 
have removed their London office to 3, St. 
aquare, 8.W.1. 

Mr. J. Howarp Grover has just retired from the 
ottice of chairman of the Sub-Committees of Claasifica- 
tion of Lloyd's Register of Shipping, 71, Fenchurch-street, 
London, E.C.3. We referred to this matter on page 690 
of our issue of December 27, but we regret that Mr. 
Glover's name was erroneously given as Mr. J. Howard 
Carter. 

Mr. Reorwatp F. 
as director of Mesars. Karrier Motors, Limited, 
road, Luton, as from December 31, 1935. 


been 


LIMITED, 
James's- 


CLAYTON has resigned his position 
Biscot- 








Ourrut oF MARINE Macuinery tn 1935.—On page || 
ante will be found the first portion of our annual sum. 
mary of marine-machinery outputs; the summary is 
continued below During 1935 Messrs. The North 
Eastern Marine Engineering Company, Limited, Walls- 
end-on-Tyne, were responsible for the propelling 
machinery of 14 steamers and one motorship, the total 
horse-power being 29,093. The 9,500-h.p.  twin- 
serew triple-expansion-engine sets, with Bauer-Wach 
exhaust turbines, for the 8S. Clan Macarthur, constituted 
the largest unit. The Company also manufactured 


| United States 





marine superheaters for 156 boilers, aggregating 174,000 
ich.p.—Five motorships have been engined by Mesars. 
R. and W. Hawthorn, Leslie and Company, Limited, 
St. Peter's Works, Newcastle-upon-Tyne. The b.h.p. of 
each of three of the sets Was 3,500 and that of each of 
the two others, 2,800, making a total of 16,100 b.h.p. 


ENGIN EERING. 


CONTRACTS. 


OU 
London, 


Company, Limrrep, Caxton | 
8.W.1, 


Messrs. Vacuum 
House, Westminster, 


| received an order for over 32,000 gallons of high-grade 


lubricating oil for the main engines of the motorship 
Stirling Castle, owned by Messrs. Union-Castle Mail 
Steamship Company, Limited, London. The vessel’s 
uled for the end of this month, and the 
oil has been delivered into the ship by tank steamer in the 
Belfast yard of Messrs. Harland and Wolff, Limited. 

Messrs. Tae Encusn Exvecrric Company, LimiTep. 
Stafford, have received an order ‘from Messrs. The 
Bermuda Electric Light, Power and Traction Company, 
Limited, for a 3,600 b.h.p., ical-injection, two- 
stroke-cycle, 
cylinder Diesel ctlich 
coupled to an E 
order will be the fifth Diesel cngins of Messrs. 
Electric Fullagar design installed in the Bermuda station, 
and will bring the total oer 10,000 b.h.p. 
The new set will weigh os tons 











BOOKS RECEIVED. 


The South and East African Year Boak and Guide. With 
Atlas and Diagrams. 1936 edition. Edited by A. 
Samer Brown and G. Gorpon Brown for The Union 
Castle Mail Steamship Company, Limited. London : 
Sampson Low, Marston and Company, Limited. 
[Price 2s. 6d. net.) 

Department of Scientific and Industrial Research. 
Products Research Records No. 5. The 
Content of Timber in New Buildings. R. 
Kwrent. London: H.M. Stationery Office [Price 
6d. net.) 

Management of an Enterprise. By Prorrssors C. C. 
Batperston, V. 8. Karapnasz, and R. P. Brecur. 
London: Sir Isaac Pitman and Sons, Limited. New 
York: Prentice-Hall, Incorporated. [Price 2ls. net.] 

Board of Education. Science Museum. © » of the 
Watt Bicentenary Exhibition, 1736-1936. (December, 
1935—April, 1936.) Compiled by A. Stowers. London: 
H.M. Stationery Office. [Price 9d. net.] 

Bureau of Labor Statistics. Serial No. 
R.295. Wages and Hours of Labor in the Drilling and 
Production Branch of the Petroleum Industry. Washing- 
ton: Superintendent of Documents. 

Railway Board of India. Technical Paper No. 
Frame Arch Spans for Railway Loadings. By 
Nicnots. Delhi: Manager of Publications. 
As. 14 or ls. 6d.) 

Technik Geschichte. 


Forest 
Moisture 
A. G. 


294. 
H. J. 
[Price 


Im Auftrage des Vereines deutscher 
Ingenieure. Volume 24. 1935. Edited by Conrap 
Marscuoss. Berlin: V.D.1.-Verlag, G.m.b.H. [Price 
12 marks (Germany), 9 marks (Great Britain).| 

Ministry of Health. Annual Local Taxation Returns. 
England and Wales. 1933-34. Part I. London: 
H.M. Stationery Office. [Price 6d. net.} 

Les Flottes de Combat. 1936. By 
Vincent-Britcuignac. Paris: Société 
Géographiques, Maritimes et Coloniales. 
francs. 

Who's Who, 


COMMANDANT 
d’ Editions 
[Price 45 


Righty-eighth year of issue. London : 
A. and C. Black, Limited. [Price 60s. net,] 

International Association for Bridge and Structural 
Engineering. Publications. Third volume. 1935. Ziirich: 
A.-G. Gebr. Leemann & Co. [Price 30 Swiss francs.] 

United States Department of the Interior. Bureau of 
Mines. Bulletin 387. Coal-Mine Accidents in the 
United States: 1933. By W. W. Apams and L. E. 
Geyer. [Price 15 cents.} Technical Paper 564. 
Microscopic and Petrographic Studies of Certain 
American Coals. By Ruernnarpt THIESSEN and 
G. C. Sprenx. [Price 10 cents.) Technical Paper 
566. Flame-Arresting Limitations of Flat Joints and 
Plain Bearings in Explosion-Proof Mine Equipment. 
By E. J. Guem and R. 8. James. [Price 5 cents.] 
Washington: Superintendent of Documents. 

Canada. Department of Mines. Mines Branch. No. 755. 
Limestones of Canada. Their Occurrence and Charac- 
teristics. Part Hil. Quebec. By M. F. Govupee. 
Ottawa : Department of Mines, Mines Branch. [Price 
50 cents.) 

United States. Division of Engineering and Industrial 

Research. National Research Council. A Symposium 
of Research Features of Flexible-Type Bituminous 
oads. Edited by R. W. Crum. Part Il. Pro- 
ceedings of the Fourteenth Annual Meeting, Highway 
Research Board. Washington: Highway reh 
Board, National Research Council, 2101, Constitution- 
avenue, N.W. 

Railway Board of India, Technical 
Hints on the Construction of a Railwa 
(With Special Reference to Bengal.) 
Delhi: The Manager of Publications. 
or ls. 6d.) 

United States Department of the Interior. Geological 
Survey. Professional Paper 178. Geology and Ore 
Deposits of the — ys Quadrangle, Colorado. 
By T. 8. Lovertne. [Price 1 dol. 25 cents.) Water- 
Supply Paper 676. Geology and Ground-Water Re- 
sources of Atascosa and Frio Counties, Texas. By 
J. T. Lonspare. [Price 35 cents.) Washington : 
Superintendent of Documents. 

ut of Overseas Trade. No. 627. Economic 
Conditions in ‘Iraq. 1933-35. Report. By J. P. 
Summerscate. London: H.M. Stationery Office 
[Price ls. net.) 

Canada. Department of Mines. Mines Branch. No. 766. 
Laboratory Pests on Structural Assemblies of Brick and 
Tile. By L. P. Corum. Ottawa: Department of 
Mines, Mines Branch. [Price 10 cents.] 


1936. 


Paper No. 292. 
in the Plains. 
y K. B. Ray. 
[Price As. 14, 
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}are busily employed. 











SOUTH YORKSHIRE. 


SHerrizup, Wednesday. 

Most sections of the local staple trades 
The influx of orders has been 
maintained at recent level. In the raw and semi 
finished steel branches the position shows no materia 
change. Output is well up to the standard of Novembe 
and December. There is a heavy demand for basic stee! 
billets, while the requirements of acid steel tend to 
expand. The heavy machinery and engineering trades 
have bright prospects. Business is increasing in ship 
building requisites, while the call for railway rolling 
stock is stronger than a year ago. Points and crossing 
made of manganese steel both for railways and tramways 
are in good demand. Valuable orders have been executed 
for Colonial undertakings. A Sheffield firm—recentl) 
reconstructed—-specialising in the production of iron 
works’ and steel-works’ machinery and equipment, has 
considerably improved order books compared with tw: 
years ago. This firm has supplied to South Wales a 
complete continuous wire-rod mill, including special! 
heating furnace, seven-stand 12-in. roughing mill, three 
stand 10-in. intermediate roughing mill, two-stand 10-in. 
intermediate staggered looping mill and seven-stand 10-in 
finishing mill, furnace-charging conveyor, laying reels, &c 
They report that more business is passing in Roenachhiee 
boilers, and have recently completed three 30 ft. by 9 ft. 
and two 30 ft. by 8 ft. More work, too, is circulating for 
rolling-mill equipment and forging and bending presses. 
The demand for clay-working machinery and similar 
equipment is more active, while makers of air-conditioning 
equipment report headway. Sheffield’s connection in 
supplying crushing and grinding machines and mineral 
washing plant to gold and silver-mining enterprises 
abroad is being steadily increased. Electrical equipment 
is another progressive line, and local works are turning 
out larger quantities of steel forgings, and castings for 
the construction of such plant. The demand for stainless 
steel and heat and acid-resisting materials reaches a 
high level. The tool-making departments are busily 
employed. Good business is reported in engineers’ smal! 
tools, such as screwdrivers, rasps, files, hacksaws and 
blades, twist drills, and milling cutters. A slight revival 
is developing in the market for farm and garden 
implements. 

South Yorkshire Coal Trade.—The home market 
most classes of coal is generally firm. Steams are 
the short side, and are insufficient to cover the require 
ments of shippers. Industrial fuel is in good demand 
Electricity works are big consumers of certain types of 
coal. Sheffield Corporation Electricity Department has 
placed orders for 103,200 tons of coal at an average 
price of 13s. 9d. per ton. The house coal market is more 
active, and the demand in some districts exceeds the 
supply. Foundry and furnace coke are active lines, 
while gas coke is moving freely. Quotations are : 
Best branch handpicked, 26s. to 28s,; Derbyshire best 
house, 22s. to 24s.; Derbyshire best brights, 19%. 6d. 
to 21s. ; best screened nuts, 19s. to 20s. ; small screened 
nuts, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20s. : 
Derbyshire hards, 19s. 6d. to 20s. ; rough slacks, 11s. 
12s. ; nutty slacks, 10s. to Ils. 
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NOTES FROM THE SOUTH-WEST. 
Carpir¥F, Wednesday. 
Welsh Coal Trade.—A firm tone has been maintained 
for practically all descriptions of coals on the Welsh 
steam coal market throughout the week. As is usual 
after a holiday, business was slow to settle down and 
only a limited new business was arranged. Inquiry from 
foreign markets was rather quiet. This was chiefly due 
to the spell of mild weather, as a result of which foreign 
buyers’ heavy stocks did not move off as freely as was 
expected. Apprehensive of a coalfield stoppage, inland 
customers, however, continued active in the market and 
were still pressing for accelerated deliveries. Despite 
the small volume of new orders received, it was difficult 
to arrange early stems with the collieries, who were 
comfortably placed with outputs generally well sold 
to the end of the month. There was no relaxation in the 
pressure for smalls, and operators, particularly those seek- 
ing the washed classes, were hard pressed in obtaining 
their requirements. The tightness of throughs was still 
very evident, and only limited quantities, for which 
premiums were obtained, were available. The position 
of sized classes was little changed, and with few excep- 
tions the improvement in large coals was maintained. 
New contract business was slow and, apart from a few 
small inquiries, there was little business of a big character 
ee The Beira Alta Railways of Portugal called 
tenders for the supply of 13,000 tons of Welsh coals 
for delivery over March—October next. Some interest 
was caused by the report that Italy had purchased 
8,000 tons of Durham gas coals, but apart from a small 
inquiry for anthracite coals, the arranging of which 
was hindered by the financial situation, there was no 
sign of Italy yet showing any renewed interest in th¢ 
sh market. The principal point of interest was in 
the negotiations now proceeding in connection with 
the miners’ national wage-increase demand, and the 
outcome of this week's meetings was anxiously awaited 
The refusal of the railways to pay the ls. per ton 
increase on their standing contracts, which was part o! 
the South Wales coalowners’ scheme to secure increased 
revenue to enable them to meet the miners in som¢ 
measure, caused considerable controversy. The railways 
are one of the biggest inland users of South Wales coal 
and this refusal will hit South Wales more severely than 
any other coalfield in the country. 
Iron and Steel.—Activity in the iron and steel and 


| allied trades of South Wales and Monmouthshire was 
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well maintained, and there were 
expansion following the official opening;.of the new 
Cardiff Dowlais Works of Messrs. 
Baldwins) [ron and Steel Company, 
These works have been constructed at a cost of 2,000,0001. 
The first charge from the new steel furnaces was success- 
fully teemed, and the ingots were passed through the 
soaking pits to the blooming mill on Friday last, in 
the presence of Sir Charles W. Wright, Bart., K.B.E., 
C.B., chairman of the company, and other important 
officials. When fully running, 8,000 tons per week of 
coal will be carbonised in the coke ovens, and the three 
blast-furnaces will produce over 10,000 tons of pig-iron 
per week. A new furnace is also to be inetalled at the 
works of Messrs. The Llanelly Steel Company. It is to 
be of greater capacity than any of the existing furnaces. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Now that the holidays are over, 
operations have been resumed at the various steel works 
in the West of Seotland this week, and as order books 
are well filled, the prospects of a steady run are assured. 
Repairs and overhaul of plant were pushed forward last 
week when the works were closed, and everything was 
made ready for the restart on Monday of this week. 
There has been little new business passing during the 
holiday period, and pending a settlement of the wages 
dispute in the coal-mining industry, sellers are not very 
enthusiastic over fresh commitments at to-day’s level 
of prices. Black steel-sheet makers are also fairly well 
off for work, and made a good start this week. ‘The 
outlook is considered to be very satisfactory. Prices are 
firm, and are as follows :-—Boiler plates, 91. 5s. per ton ; 
ship plates, 81. 15s. per ton ; sections, 8/. 7s, 6d. per ton ; 
joists, 81. 15s. per ton ; black steel sheets, } in., 91. 5s. 
per ton and No. 24 gauge, in minimum four-ton lots, 
lll. 108, per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum four-ton lots, 13/. 10s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Very satisfactory conditions 
marked the reopening of the iron works this week, and 
with a good demand for bar iron and re-rolled steel, 
bars makers are very hopeful of being able to keep 
plant running full for the next month or two at least. 
The price of No. 3 and No, 4 bars has been officially 
advanced by 10s. per ton. The following are the current 
market quotations :—Crown bars, 9/1. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 71. 10s. per ton for export ; and No. 3 bars, 9l. per 
ton, and No, 4 bars, 91. 10s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—With the beginning of 
another year, the Seottish pig-iron trade presents @ 
very healthy appearance, and is in rather a more en- 
couraging position than it was a year ago when the 
12 furnaces in blast were more than capable of meeting all 
demands. To-day there are 14 furnaces in operation, 
and there is a prospect of more being put intoaction ir .i.5 
near future. There has been a steady increase in prod... - 
tion since the middle gf last year, and the final figures 
for the year are likely*to show a decided increase over 
the past two years. During 1935 there was only one 
advance made in prices, basic pig-iron and hematite 
being raised by 2s. 6d. fd ton, and foundry and f 
irons by 48, per ton. resent there is a very cimady 
demand for all grades we iron and the outlook is 
good. The following are the current market quotations : 
Hematite, 73s. 6d. per ton, and basic iron, 70s. per ton, 
| delivered at the steel works; and foundry iron, 
No. 1, 768. 6d. per ton, and No. 3, 74s. per ton, both on 
alll at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, January 4, amounted to 156 tons. 
Of that total, 115 tons went overseas and 41 tons coast- 
wise. During the corresponding week of last year the 
total amount shipped was only 43 tons. 

Shipbuilding.—Messrs. Barclay, Curle and Company, 

Limited, Whiteinch, have received orders from ‘Mesme. 
lhe Nourse Line, Limited, London, for another cargo 
steamer. This new vessel, which will be of 7,500 tons 








deadweight, will be fitted with triple-expansion engines. N 


working in conjunction with a Bauer-Wach turbine 
installation. The machinery will be supplied from the 
builders’ North British ine Works at Whiteinch. 
Messrs. Barelay, Curle and Company will now Bn one of 
the most firms on the Clyde, as ae 
on hand for six vessels with an of over 53,000 
‘ons. Last year they were third on the Clyde oy ang to 
list with three vessels of 17,632 tons. First place. 
taken by Messrs. Lithgows, Limited, Port with 
‘1x vessels of 29,150 tons, and second place 
Wm. Hamilton and Company, Port Glasgow, with bd 
\essels of 23,041 tons. 








SHIPBUILDING ON THE Norts-East Coast.—The ship- 
'uilding output of the Tyne, Tees, and Wear totalled 
124.989 tons in 1935, as compared with 88,591 tons in 
1934. 


\irways or Emprre Exurprrion.-—An exhibition. of 
working models, small- scale re licas of aircraft, maps 2 and 
panoramas, and entitled he Empire's Airway ” is 
being held in a Science Musieen South Kensington, 


signs of a further | 


British (Guest Keen | 
Limited, this week. | 


7327 tons; India, 4,287 tons; Argentina, 2,363 tons; 


INEERING. 


ENG 





‘NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


| MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The acute scarcity of Cleve- 
land foundry iron is perturbing. Makers have virtually 
no marketable parcels, and merchants are not in a 
| position to transact business of moment. The critical 
situation can be met only by an early substantial enlarge- 
ment of output, or by considerably increased consumption 
of the products of other districts. At present, a good deal 
of Midland iron is going into use at Tees-Side works. 
North of England consumers and buyers in Scotland 
would much welcome larger deliveries, declaring that the 
supplies they have on hand are much below what could 
be desired. Quotations for shipment abroad are unob- 
tainable, and the recognised market figures for home 
trade are practically nominal. Customers are keen to 
negotiate for deliveries ahead, but makers are not dis- 
posed to entertain offers for forward supplies. 

Hematite.—There is very little East Coast hematite 
pig available for sale. Transactions with Continental 
customers ceased some little time ago, and are not 
likely to be resumed until conditions alter considerably. 
Home business is still confined to narrow limits by the 

meagre supply for the market. At some blast-furnaces 
moderate quantities are still stored, but the stocks are 
nearly all sold or needed for early use at producers’ 
own steelworks. The limited output continues to be 
taken up by local and other users as it becomes distri- 
butable. Customers on Tees-Side, Tyneside, and in 
the Sheffield area are calling for increased supplies. 

Foreign Ore.—Definite quotations for foreign ore 
are as difficult as ever to obtain. New business is 
little heard of, but imports in fulfilment of old contracts 
remain on a substantial scale. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are not pressing sales. They have heavy contracts 
arranged with local and other home consumers, and 
expect values to advance still further. For good 
medium qualities, delivered to Tees-Side works, 22s. i 
the minimum figure. 

Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel are busily employed 
and report demand as heavy asever. Further substantial 
contracts are likely to be made with both home and 
overseas firms. Scarcity of steel semis is hardly so 
acute as of late, but re-rollers are still asking for larger 
deliveries. Producers of sectional steel, railway material, 
books. Subject to the usual rebates, the principal market 
quotations stand at: Common iron bars, 91. 12s. $d. ; 
and requisites for the shipyards have well- filled order 
packing ( ), 81.; packing (tapered), 10/.; steel 

ts (soft), 51. 128. 6d. ; veel billets (medium), 71. ‘oy. 6d.; 

steel billets (hard), 71. 6d.; iron and steel rivets, 
1ll. 10s. ; steel boiler ae, 91. 5s.; steel ship plates, 
81. 15s. ; " steel 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8. 10s. for parcels of 500 tons 
and over, and 9. ee amaller lots, and fish plates, 121. 10s. 
Black sheets (No. 24 ) are 11l. 10s. for delivery to 
home customers, and fi. 5s . f.0.b. for shipment abroad ; 

and galvanised corrugated “sheets (No. 24 gauge) are 
13i. Toe, for delivery to home customers, and Ill. 5s. 
f.o.b. for shipment overseas. 


Imports of Iron and Steel to the Tees.—Imports of iron 
and steel to the Tees ports last month from foreign ports 
and coastwise amounted to 5,086 tons, comprising 2,710 
tons of pig-iron, 1,999 tons of crude sheet , billets, 


blooms, and slabs, and 377 tons of plates, bars, angles, 
rails, sheets and joists. U: ings in the previous 
month totalled 3,851 tons, comprising 2,753 tons of 
pig-iron, 1,028 tons of crude sheet bars, &c., and 70 tons 
of plates, bars, angles, &c. Of the 5,469 tons of ig-iron 
imported to the Middiesbrough district in November and 
December, 4,578 tons were from coastwise ports. During 
the whole of last year 58,336 tons of iron and steel were 
imported to the River Tees, including 10,837 tons of 
pig-iron, 41,594 tons of semi-finished steel, and 5,905 
tons of finished steel, compared with 56,055 tons in 1934, 
pera. 12,154 tons of pig-iron, 37,320 tons of semi- 
finished steel, and 6,581 tons of finished steel. 

Tees Iron and Steel Shipments. mts of iron 
and steel from the Tees last month 50,754 tons, 
pig-iron, 2,874 tons manufactured 
with aggregate 
ovember loadings of 51 545 tons, 9,237 tons being 
gay 2,227 tons manufactured iron, and 40,081 tons 
steel. Of the pig-iron cleared in December, 5,794 tons 
went coastwise, and 3,941 tons went abroad. All the 

manufactured iron was for overseas ; and of the 
steel loaded, 13,215 tons went coastwise and 24,930 tons 
to yer af was, as usual, the largest 
-iron, 3,994 tons, while Belgium 

yr ee ao ‘ales 1,026 tons. The Union 

of ee on ireers S S80 ene, was by 
far the largest purchaser of manufactured i 
customers for steel were: Union of South Africa, 


and Russia, 2,149 tons. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig-iron for the last quarter 
of 1935 has been certified at 59s. 5-44d. per ton, as com- 
pared with 59s. 8-Q7d. per ton for the previous three 
months, and under sliding scale arrangemenis, North 
East Coast blast-furnacemen'’s wages are reduced by 
0-25 per cent. for the present quarter. ‘This is the first 
fall m blast-furnacemen’s wages since 1931. 
Scrap.—Complaint is still heard of shortage of supply | v 
of iron and steel scrap, and values tend upwards. Light 
cast-iron makes 47s. 6d. to 50s. according to destination, 





London, §.W.7. It has been organised’ by Messrs: 
Imperial Aiswere, Limited, Airways House, Charles: 
street, London, S.W.1, and will remain open, until | 


January 31. } 








heavy cast-iron is 57s. 6d., machinery metal is quoted 





39 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Extra Genera! Meeting. 
Thomas Lowe Gray Lecture. “The Future of Steam 
Propulsion,” by Mr. J. Johnson. Also at North-Western 
Branch : Wednesday, January 15, 6.30 p.m., 9, The 
Temple, Dale-street, Liverpool. Joint Meeting with the 
LiveRPOOL ENGINEERING Society. Western Branch: 
Wednesday, January 15, 7 p.m., Merchant Venturers’ 
Technical College, Bristol. Annual Meeting. Chairman’s 
Address: “ Engineering: Past, Present and Future,” 
by Mr. Robert Robertson. Midland Branch ; Thurs- 
day, January 16, 6.30 p.m., The James Watt Memorial 
Institute, Birmingham. Annual Meeting. Lecture : 
“Technical Peeuliarities of the Liner Normandie,” 

Mr. J. Mane,.to be delivered by Mr. P. de 
Malglaive. Southern Branch: Thursday, January 16, 
6.45 p.m., The Municipal College, Portsmouth. Annual 
Meeting. “ Yield Point in Relation to Fatigue in Mild 
Steel,” by Mr. T. S. Robertson. 

Norta-East Coast INsTIruTION OF ENGINEERS AND 
SuipsurLpers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘The Relation of Laboratory 
Research to Engine Design,” by Dipl.-Ing. H. Hautt- 
mann. 

InsTITUTION oF EvecrricaL ENGIngERS,—North- 
Eastern Centre : Monday, January 13, 7 p-m., Armstrong 
College, Newcastle-upon-Tyne. “A  Cathode-Ray 
Oscillograph with = — Drum Camera Rotating 
in vacuo,’ by Mr. G. Whipple. South Midland 
Centre ;: Monday, Fotieant 13, 7 pan., The James Watt 
Memorial Institute, Birmingham. ‘Modern Develop- 
ments in Railway Signalling,” by Major L. H. Peter. 
Wireless Section: Tuesday, January 14, 6.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informal] 
Meeting. Discussion on “ Ultra Short Waves for Broad- 
casting,” to be opened by Sir Noel Ashbridge. North 
Western Centre: Tuesday, January 14, 7.15 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘* Appli- 
cations of the Hot-Cathode Grid-Controlled Rectifier or 
Thyratron,” by Mr. A. L. Whiteley. Scottish Centre : 
Tuesday, January 14, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. “ Private Plants and Public- 
Supply Tariffs,” by Mr. J. A. Sumner. Dundee Sub- 
Centre : Tuesday, January 14, 7.30 p.m., The Electricity 
Show Room, Derby. "Frequency Change Problems,” 
by Mr. R. H. Rawll. Transmission Section : Wednesday, 
January 15, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. (i) ‘The Measurement of Discharges in Di- 
electrics,” by Mr. A. N. Arman and Dr. A. T. Starr. 
‘** Routine Over-Voltage Testing of E.H.T. Cables,” by 
Mr. C. Kibblewhite. Sheffield Sub-Centre : Wednesday, 
January 15, 7.30 p.m., The Royal Victoria Hotel, 
Sheffield. ‘The Cathode-Ray Oscillograph,”’ by Mr. 
I. B. Davidson. Institution: Thursday, January 16, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘* Recent Developments in Long- 
Distance Telephony,”’ by Mr. A. C. Timmis, 

INSTITUTE OF METALS. Scottish Local Section : Mon- 
day, January 13, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Joint Meeting with the Scottish c entre of 
the LystiruTION oF AUTOMOBILE ENGINERRS. “ Fatigue 
in Relation to Automobile Engineering,” by. Captain 
L. W. Johnson. Birmingham Local Section; Tuesday, 
January 14, 7 p.m., The James Watt Memorial Institute, 
Birmingham. “* Light Alloys,”’ by Mr, H. G. Warrington. 
North-East Coast Local Section : Tuesday, January 14, 
7.30 p.m., Armstrong College, Neweastlo- upon- Tyne. 
“ Hot Pressings in Brass and Other Metals,” by Mr. J. W. 
Beard. Sheffield Local Section: Friday, January 17, 
7.30 p.m., The U niversity, St. George’s- coger Sheffield, 
“Gases and Metals,’ by Dr. C. J. Smithells 
InstiruTION oF Civi, Enoinerrs.--Tuesday, Janu- 
ary 14, 6 p.m., Great George-street, 8.W.1. Ordinary 


Meeting. is Royal Docks Approaches Improvement, 
London,” by Messrs. Duncan Kennedy and E. 
Aldington. Manchester and District Association : Wed- 


nesday, January 15, 6.45 p.m., The Manchester Literary 
and Philosophical Society’s Rooms, 36, George-street, 
Manchester. ‘‘ Town Planning,” by Mr. A, E. Brookes. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, January 14, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C,2. General Meeting. ‘* Echo- 
Sounding Equipment for Ships,” by Captain J, F. 
Hutchings. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 








SHIPBUILDING IN 1935,—We continue below our sum- 
mary of British Shipbuilding in 1935; the first portion 
appeared on page 11, ante. uring 1935, Messrs. 8. P. 
Austin and Son, Limited, Wear Dock Yard, Sunderland, 
launched the 594-ton motor coaster Anglian Coast and the 
1,013-ton steam collier, Phylwood.—Thirteen steam tugs 
and trawlers, a Diesel-engined tug, and a Diesel-engined 
petrol-tank barge, were launched by Messrs, Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby. The 
total tonnage of the 15 vessels was 5,258.—Messrs. 
Alexander Stephen and Sons, Limited, Linthous®, Govan, 
Glasgow, 8.W., launched the two 1,320-ton displacement 
destroyers H.M.88. Gallant and Grenade, and the 
1,044-ton coastal motorship Karu.—Messrs. Viekers-Arm- 
strongs, Limited, Barrow-in-Furness, launched four 

cman, the largest of which was the 23,438-ton steamer 
Strathmore, a caisson and a pair of lock gates. The other 
three vessels comprised the 1,550-gross ton destroyers 
H.M.SS. Greyhound and Griffin, and the 560-ton sub- 





| at 60s., and that figure is also named for heavy steel. 





marine Narwhal. 
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SUPER-ECONOMIC BOILER WITH SINUFLO TUBES. 


OONSTRUCTED BY MESSRS. 





COCHRAN 


AND CO., ANNAN, LIMITED, ENGINEERS, ANNAN, SCOTLAND. 


(For Description, see Page 35.) 
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ANNUALS AND REFERENCE BOOKS. 


Who's Who, 1936.—The eighty-eighth edition of this | 
well-known reference book, which has just been pub- 
lished by Messrs. A. and C. Black, Limited, 4, Soho- | 
square, London, W.C.1, is larger and, therefore, better 
than ever. So large, in fact, that it will soon have 
to follow that other almost indispensable work 
the London Telephone Directory—and appear in two | 
parts. For a volume of nearly 4,000 pages, however | 
strongly and carefully bound, is not altogether easy to 
handle without some expenditure of physical energy 
and risk. It is hardly necessary to say that this increase 
in size has been accompanied by no decrease in utility. 
We understand that proofs of all the entries are submitted 
to those with whom they deal before publication, and, 
as even the best of men and women are slightly self- 
centred, their substantial accuracy may, therefore, be 
accepted. Though we suppose the editor exercises 
some control over the length of each entry, it is obvious 
that this is not applied with great austerity. On the 
other hand, in some cases modesty might well be stimu- 
lated. There are many entrants about whom we should 
like to know more. Pienty of freedom of expression is 
also allowed ; and the ger tleman who describes himself as 
having been educated at ‘ various ineffectual schools ” 
has no right to complain if wrong conclusions are drawn. 
The net thrown is wide, and includes, we are glad to 
see, a number of British engineers of eminence, as well 
as many foreigners. As it is necessary to begin printing 
the volume in August, occurrences of a later date can- 
not usually be recorded, though deaths reported up 
to the middle of October are listed separately. The 
price is 60s. net. 


Diaries and Pocket Books.-A neat leather-bound 
pocket diary containing miscellaneous information and 
brief particulars of the firm's products has been sent 
to us by Messrs. Wailes, Dove Bitumastic, Limited, 
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Collingwood Buildings, Newcastle-upon-Tyne, 1.— | Limited, Stennard Works, Wakefield ; Messrs. Thomas 
Messrs, The Clay Cross Company, Limited, Clay Cross, | Robinson & Son, Limited, Rochdale; Messrs. The 
near Chesterfield, have sent us a useful little leather- | Submarine Signal Company (London), Limited, 9, 
bound diary containing many pages of tabulated tech- | Victoria-street, London, 8.W.1; Messrs, Crofts (Engi- 
nical data and illustrated particulars of the Company’s | neers), Limited, Bradford; Messrs. Wadkin and 
specialities. | Company, Green Lane Works, Leicester; Messrs 

Almanacs and Calendars.—_We have received monthly | Maschinenfabrik Augsburg-Niirnberg A.-G., whose 
tear-off calendats ‘from Messrs. Ruston-Bucyrus, | representatives are Messrs. E. Milton Sellex, 13, Rood- 
Limited, Lincoln; Messrs. British Jeffrey-Diamond, ' lane, London, E.C.3. 
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| SUPERCHARGING FOR ROAD 
VEHICLES. 


THERE is a general tendency in commercial- 
vehicle design to obtain the highest practicable 
ratio between the pay and tare loads, and as indi- 
cated in our account of tle exhibits at the last 
Commercial Vehicle Exhibition, some remarkable 
| results have been achieved. In the early days of 
the motor industry, very little attention was paid 
to scientific weight distribution in the chassis, as 
designers were fully occupied with the problem of 
| securing reliability, but for some years past increa- 
sing attention has been devoted to this factor. At 
the same time, new materials of construction have 
been introduced, enabling scantlings to be reduced 
without loss of. strength, and in some modern 
touring cars the two materials which constituted the 
major part of the chassis a few years ago, cast-iron 
and mild steel, have well-nigh disappeared. Such 
progress in tare-weight reduction has, in fact, now 
been made by the selection of the most suitable 
materials; for each part of the chassis, and by 
scientific proportioning of weight, that designers 
are looking in new directions for means of further 
improving, performance, and the possibility of 
extending the use of the supercharger is receiving 
careful, consideration. Up till the present, the 
employment of superchargers on the road. has been 
practically confined to cars. coming within the 
sports class, and it may therefore seem a somewhat 
far cry to their application to commercial vehicles 
in particular, It is, however, quite possible that a 
wide extension in the use of supercharged engines 
in this. class of vehicle may precede any corre- 
sponding development in the touring-car field, 
owing to the notable and increasing popularity of 
the airless-injection for the heavier classes of work. 
This typeof, engine is not open to, some of the 
objections to supercharging which have hitherto 
prevented the extensive application of the process 
to petrol engines. The limitation of their use 
in the latter case to ensuring an exceptional 











power output for rapid acceleration or hill climbing 





has perhaps led to another aspect of the question 
being somewhat overlooked. In the cognate field 
of aircraft, the use of superchargers is very general, 
to compensate for reduced air density after the 
machine has left the ground, and they should be 
equally advantageous in countries such as Central 
Africa, where the roads may attain altitudes of 
4,000 ft. to 5,000 ft. Incidentally, the development 
of superchargers for aircraft has enabled valuable 
information, applicable to road vehicles, to be 
gained on their design and performance. 

The reason why a more promising approach may 
be made to the problem in the case of the airless- 
injection engine is that the performance of such 
engines is not limited by the anti-knock value of 
the fuel, as is the case with a petrol engine. Further 
advantages to be secured by supercharging airless- 
injection engines other than increase in power were 
referred to in a paper entitled ‘The General 
Question of Supercharging,” read by Mr. O. Thorny- 
croft, before the Institution of Automobile Engineers 
on December 3 last, but before referring to these, 
attention may be directed to the broader aspects of 
the subject considered by the author. Any increase 
in induction pressure results in an increase in the 
pressure and temperature of the air compressed in 
the cylinder, and in the case of a petrol engine, 
& corresponding increase in the liability to detona- 
tion. This can be overcome by using a fuel with 
a higher anti-knock rating, but as, in general, the 
majority of engines for road-vehicle use are already 
designed with the highest compression-ratio com- 
patible with the fuels normally available, the 
possessor of a supercharged engine at once meets 
with a difficulty. The usual fuels available at 
filling stations have octane numbers ranging from 
60 to 70, with a limited supply of those containing 
lead ethyl] and having an octane number of about 78. 
On the other hand, the normal fuels available for 
aircraft have octane numbers ranging from 77 to 87, 
so that the difficulty of the owner referred to rests 
on a commercial rather than on a scientific basis, 
and could be overcome if a general demand arose 
for fuels having a higher anti-knock value for road 
use. It is of interest in this connection to recall 
that it was the insistence of designers of unsuper- 
charged engines on higher compression ratios which 
led to the marketing of fuels having high octane 
numbers, and there appears to be no reason why 
this action should not be repeated if the demand 
for still higher anti-knock ratings were to become 
insistent. It was, in fact, recently stated in the 
Press that racing fuels associated with the name 
of Messrs. The Distillers Company, Limited, will be 
on sale to the ordinary motorist within the next few 
months. 

A number of other considerations beside the 
octane number of the fuel, however, enter into the 
question of the extended use of superchargers for 
petrol-engined road vehicles. When discussing the 
fitting of such appliances, the question is often 
raised whether it is not preferable to obtain the 
increase in power sought by merely increasing the 
cylinder capacity by an equivalent amount, and 
this practice, has, in fact, been followed by the 
majority of designers. The required increase in 
capacity is less than would be anticipated at first 
glance, as no allowance has to be made for the 
power required to drive the supercharger. The 
supercharged engine possesses, however, a definite 
advantage over the unsupercharged unit of equal 
power in respect of the power-weight ratio, this 
advantage increasing with the degree of super- 
charge. As stated by Mr. Thornycroft, an increase 
in power of 28 per cent. in the low speed range of 
an engine can be obtained by moderate super- 
charging with an expenditure in weight of 12 per 
cent., which is less than half that involved by 
increasing the engine size. On the other hand, the 
unsupercharged engine is of course a simpler unit, 
but this point has lost much of its importance, the 
old adage that the best mechanism for a given 
purpose was the one containing the minimum 
number of parts having lost most of its weight, 
with the materials and production methods now 
available. The question of cost is also of import- 
ance, and at the present time, it may be said that 
the unsupercharged unit is definitely cheaper. It 
should be borne in mind, however, that if the 
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supercharger were incorporated in the original 
design, and manufactured under the same condi- 
tions of continuous production as the other engine 
parts, its cost could be considerably reduced, and 
in fact would then probably be less than that involved 
in the alternative increase in engine capacity. 
Other factors which affect the comparison are fuel 
consumption, maintenance charges, and noise. 
As to the fuel consumption, the unsupercharged 
engine shows to advantage, owing to the loss in 
efficiency imposed by the reduction in the com- 
pression ratio when a supercharger is used, but this | 
loss is only slight under ordinary touring vouditions, 
and in any case, a small difference in fuel cost is 
practically negligible when considered in connec- 
tion with the costs of operating a vehicle as a| 
whole. The cost of maintaining superchargers has 
in the past frequently been high, but is now being 
greatly reduced owing to improvements in design, | 
and should not prove a serious item. Finally, as} 
regards noise, this again was apt to be excessive in | 
the past, and, in fact, was not infrequently so 
great as to create prejudice against the whole 
movement, but some modern superchargers are | 
almost noiseless, even after prolonged periods of | 
service. 

As already indicated, some of the factors referred | 
to above take on a different aspeet when considered 
in relation to the airless-injection, instead of the 
petrol engine. Since in the former case, the fuel is | 
injected near the end of the compression stroke, | 
the anti-knock value ceases to control the compres- | 
sion ratio, and apart from this, as pointed out by | 
Mr. Thornycroft, supercharging has the effect 
of reducing the ignition delay. It has been fre- 
quently pointed out in our columns that it is the 
delay which is responsible for Diesel knock, due 
to the uncontrolled burning of the excess fuel | 
entering the cylinder prior to ignition. A consider- | 
able amount of research work has been done by the 
oil companies with a view to developing fuels having | 
a short delay period, but apart from this line of | 





approach, any other method of reducing the delay | 
is of considerable value. It has been ascertained 
that the period of the delay is nearly inversely 
proportional to the absolute pressure of induction, | 
and the variation in the period in a single-cylinder | 
engine, having a cylinder bore of 6 in. and stroke 
of 62 in., was shown by curves in Mr. Thornycroft’s 
paper. With the engine running at 2,000 r,p.an., 
the induction pressure was raised by throttling and 
supercharging, and four diagrams were given, taken 
at — 3,0, + 3and + 6in. of mercury, respectively. 
To secure a constant maximum pressure, the timing 
of the injection was retarded for each increase in 
induction pressure. The period of injection was 
adjusted in each test to the limit of clear exhaust. 
The diagrams clearly showed the marked reduction 
in the rate of pressure rise as the delay was reduced. 
The B.M.E.P. for the four induction pressures, in 
the order stated, was approximately 100, 111, 120} 
and 123 lb. per square inch. The tests were made 
with the induction temperatures increased to repre- | 
sent conditions with the blower installed close to | 
the engine, and the readings were corrected for the 
torque required tc drive the blower, assuming it| 
had an adiabatic efficiency of 60 per cent. A| 
further set of tests at the same speed, and again 
at. the limit of clear exhaust, were made with the 
injection timing fixed. In these, the maximum 
pressure was increased by only 7 per cent. for an 
increase of induction pressure of 20 per cent. (abs.). 
There was an increase in B.M.E.P, from -112 Ib, 
to 127 Ib. per square inch, a net gain of 13} per cent. | 
The fuel consumption at reduced loads was lower 
under the supercharged conditions. The difference, 
however, corresponded exactly to the work done by 
the pressure of supercharge on the suction stroke of 
the engine. Had the engine been driving its own | 
supercharger, the consumption would have been 
higher by an amount equivalent to the net loss| 
in the blower. It is interesting to compare this 
result with tests carried out by Mr. P. E. Biggar on | 
t Leyland engine fitted with a Centric supercharger, | 


| 





in which it is stated that the output was substan- | 
tially improved throughout the speed range, the 
maximum power being greater by 33 per cent. The | 
fuel consumption was found to be slightly improved 
in spite of the work done in driving the supercharger. | 


| gear, and there was also an expansion valve. 


| still hot, and the fires banked. 
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Mr. Thornycroft’s tests clearly show the advantage 
of using a supercharger from the point of view 
of reducing the ignition delay in the case of an airless- 
injection engine, and a further point to which the 
supercharger shows to advantage in this type of 
engine, also referred to by Mr. Thornycroft, is that 
there is no objection to unloading the blower by 
by-passing to the suction side, since the fuel conden- 
sation which may occur in such circumstances in a 
petrol engine is eliminated. The supercharger 
on an airless-injection engine can therefore be cut 
out by this means at low powers, the work in the 
blower being reduced to little more than that due 
to friction, providing its internal compression 
ratio is designed to be low. Mr. Thornycroft is 
of opinion that a supercharged airless-injection 
engine would be higher in first cost than the equiva- 


'lent unsupercharged engine, but it is stated in 


connection with Mr. Biggar’s tests that the cost of 
the engine per useful maximum horse-power was 
reduced by 15 per cent., while the weight on the 
same basis was reduced by 22 per cent. 








DEVELOPMENTS IN TUG-BOAT 
MACHINERY. 


Ir will be remembered that in his evening dis- 
eourse on “ Diesel Engines in Relation to Coastwise 
Shipping,”’* delivered at the Norwich Meeting of 
the British Association, Dr. 8. J. Davies described 
some of the latest developments in oil-driven tugs, 
making special reference to those used on the Thames. 
He said that there were approximately 350 tugs 
engaged in lighterage on the river, of which some 
150 are already motor tugs. In one of these, the 
Framfield, the electric drive had been adopted. 
Another motor tug with electric drive is the Acklam 
built for service on the Tees. As stated by Cross,t 
Dr. Davies, users of motor tugs can certainly point to 
considerable economies in operation, and the future 
of such eraft appears a promising one. In contrast 


| with Dr. Davies’ lecture dealing with ultra-modern 


developments, is a short paper entitled ‘ Notes on 
the Development of Tug-Boat Machinery during the 
Past Forty-Six Years,’’ read on December 13 before 
the North-East Coast Institution of Engineers and 
Shipbuilders, by Mr. G. Baird. Though Mr. Baird 
mentioned the Acklam Cross and illustrated a tug 
with two disconnecting sets of diagonal engines 
working with steam at 145-Ib. pressure, he began 
his story with a note op the Moselle, built seventy- 
four years ago, which was running up till quite 
recently. One of the tugs engined by the author’s 
firm forty-six years ago, the Empress, had a side-lever 


|engine, with long hand levers for manual working 


of the main slide when stopping and starting, and 
the single loose eccentric. In this engine there 
was a foot-worked pedal for operating the trippet 
Had 
Mr. Baird pursued the subject still farther back he 
would probably have found that by a study of the 
tugs of the Tyne, a complete history of tug-boat 
machinery could have been written. As early as 
1814, Crowther built the first tug on the river, and 
this was followed next year by the Swift. These 
craft had engines of only three nominal horse-power. 


| The word “ tug *’ seems to have been first applied 


to a steam vessel in 1817, for the Annual Register 
of that year mentioned that a steam vessel had 
been built to tow other vessels from Leith to 
Grangemouth, and that she was appropriately 
called the “ Tug,” and was meant to track ten 
other vessels. But long before this, as is on record, 


| Symington’s Charlotte Dundas, in 1802, had towed 


two vessels along the Firth and Clyde canal. Though 
they are regarded as maids of all work, and do not 
as a rule attract much attention, it will thus be 
seen that tugs have an interesting history, and a 
perusal of Mr. Baird’s paper recalls many old 
practices in them, such as the use of a potato to 
test the density of the boiler water, and the very 
rough-and-ready fashion of emptying a boiler and 
then refilling it from the river while the boiler was 
After emptying, he 
says, “the blow-down cocks were then closed for 
a few minutes, and then a few buckets of river 


* See Enotngerina, vol. cxl, page 486 (1935). 
t See Excivexrine, vol. oxxxvi, page 241 (1933). 
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water were thrown on the boiler tops. The blow- 
down cocks were then opened, and the vacuum in 
the boiler drew water from the river inte the 
boilers.” 

In the course of his paper, Mr. Baird gave some 
rules from an old note book in his possession, used 
by tug-engine makers. From these rules the 
nominal horse-power could be obtained from the 
size of the cylinder, while once the nominal horse- 
power was given, the sizes of piston rods and 
crankpins, the area of the injection inlet and the 
heating surface for the boilers could be determined. 
The history of the introduction of the horse-power 
as a unit of power is well given by Dickinson and 
Jenkyns in their James Watt and the Steam Engine. 
When the indicator was invented it became possible 
to determine the actual horse-power of an engine, 
but for a very long period engine makers thought 
in terms of nominal horse-power. An old Admiralty 
rule for horse-power was 


7 x 0-7854 x d' x feet per minute 
_ a 7 

but said one of the old writers, “it is expected 
that the engines, when tried and tested by the 
indicator, will exhibit a considerably higher 
result than that obtained by this formula.” In 
April, 1851, the Institution of Civil Engineers 
devoted two whole evenings to the discussion of 
a paper by Commander L. G. Heath, R.N., “ On 
the Nominal Horse-Power of Steam Engines,’’ and 
among those who took part in the discussion were 
Crampton, Edward Humphrys, Joshua Field, 
Farey, Cubitt, then president, Hawkshaw, Cowper, 
Sir John Rennie, and Robert Stephenson. The 
last mentioned said opinions varied so much that 
it was desirable to come to some uniform standard, 
but Rennie declared that purchasers always got 
more than they contracted for. Field remarked 
that the rule established by Watt and modified by 
the Admiralty, served to determine the commercial 
value of an engine, but the time would come when 
the power would be estimated by the three elements 
—the diameter or area of the piston, the mean 
effective pressure on the piston, and the speed of 
the piston. How confusing the retention of the 
term nominal horse-power must have been can be 
seen from the old Navy Lists. Up till about 1872, 
only nominal horse-powers were given, but in 1873 
both indicated and nominal horse-powers were 
shown, and these varied the one from the other 
between a ratio of 2 to 1 to 8 to I. 











NOTES. 
TENDERING FOR PROFESSIONAL FEES. 

We learn with interest that the practice of 
certain rating authorities in calling for tenders from 
surveyors for the fees due to them for making the 
necessary valuations under the Rating and Valua- 
tion Act of 1925 has been made the subject of a 
protest from the leading professional organisations, 
whose membership comprises those engaged in such 
work. It is insisted, in a circular which has been 
issued on the subject, that, though economy is a 
jewel, efficiency is even more valuable, and that this 
method of payment stresses the incompatibility that 
may exist between them. It is pointed out that 
other forms of professional advice are not remuner- 
ated in this way and that dangers and abuses may 
arise from such procedure. Indeed, we can well 
imagine what the Law Society and the British Medical 
Association would say if the attempt were made to 
pay their members by results. It is a little difficult 
indeed to see what defence can be offered to this 
charge. No true analogy exists, as has been con- 
tended, between tenders for professional work and 
those for a building, principally because work on 
the latter can be inspected while it is in progress. 
Moreover, the amount and character of the work 
done being largely a matter for the interpretation 
of the individual surveyor, it follows that the 
inexperienced will put in too low a tender, especially 
as they may easily be the most eager to obtain 
the work. The inevitable result is that the work will 
not properly be done, and as in the nature of things 
the valuations returned will be on the low side, and 
will not therefore be contested, mistakes will not 
| easily be brought to light. Finally, rating authorities 
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should. have. sufficient experience by this time to 


enable them to fix an adequate fee for a proper 
valuation. We therefore hope that this practice 
will be discontinued. 


Roap: Accipents Durine 1935. 


On Thursday, January 2, Mr. Hore-Belisha 
broadcast a “ vital balance sheet ’’ to show the 
results of the efforts that were made in the year 
1935 to reduce the casualties on our roads, During 
the twelve months in question, 6,500 people were 
killed and 219,000 were injured, compared with 
7.343 and 231,603 during 1934. About 800 lives, 
therefore, were saved, and about 12,500 fewer 
suffered bodily harm. These improvements were 
obtained, in spite of the large increase in the number 
of vehicles licensed—about 450 per day—with the 
result that the number killed per 1,000 vehicles fell 
from 99 in 1934 to 87 in 1935, Moreover, the 
percentage reduction in deaths was twice as great 
as the percentage reduction in injuries. “‘Is not 
this,’ Mr. Hore-Belisha asked, “* conclusive proof 
of the merey of controlling speed?’ Balance- 
sheets, however, have, or should have, two sides. 
The growth of pedal cyclists has resulted in an 
alarming increase in the casualties among this class 
of road user, an increase which, it is felt, can only be 
checked by all concerned paying more attention 
to the Highway Code. Satisfactory, in a way, as 
these results are, the deaths of over six thousand 
people can hardly be regarded with complacency. 
The Minister therefore asks that local authorities 
during 1936 should make public safety a dominant 
issue, and that citizens generally should urge the 
provision of adequate systems of traffic lights, 
pedestrian crossings, guard rails, and warning signs. 
The essential fact, however, is that salvation does 
not lie in the provision of these aids to safety, but 
in their proper and constant use. This condition 
has not yet been reached and it might have been 
well if the Minister had laid greater stress on the 
matter. For example, in the West of London 
pedestrians’ crossings are frequently not respected | 
either by motorists or pedestrians in the way that 
is desirable and the police regulations appear to be 
loosely-drawn. Before going any further, there- 
fore, it would be as well for the regulations to be 
re-issued with such amendments as experience has 
shown to be necessary, and thereafter for individual 
policemen to be instructed that these regulations 
are to be strictly observed at all times and by all 
classes of the public. The matter is a joint one 
between pedestrians, motorists and cyclists. 


New AUTOMOBILE ENGINEERING RESEARCH 
LABORATORIES. 
We have referred on several occasions to the 
valuable work carried out at the Institution of 





Automobile Engineers research laboratories in 
Bolton-road, Chiswick. These laboratories, which 
consisted of a private house with a workshop at the 
rear, afforded a total floor area of some 4,000 sq. ft., 
and it was obvious to those who visited the buildings 
that this area was quite inadequate in view of the 
rapidly increasing importance of the work being 
undertaken. Very general satisfaction will be felt 
at the announcement that new premises for the 
laboratories have now been acquired on the Great 
West-road. These premises, which are now in 
process of equipment, have previously been occupied 
by Messrs, The Brittol Syndicate, Limited, and 
consist of an imposing block with a tower, in a very 
accessible locality. The floor area in the new 
building totals some 15,500 sq. ft., standing on a 
rectangular site of approximately one acre in area. 
The actual building, familiar to users of the Great 
West-road, is a two-storey office block, and the 
actual laboratories are situated behind this block. 
They are single-storey buildings of modern con- 
struction, and provided with north lighting. They 
include a chemical laboratory, a physical laboratory, 
& bay for chassis and motor-cycle dynamometers, 
an engine test shop, a bay for researches ofa general 
lature, and good accommodation for material and 
tool stores. The office accommodation is well laid. 





out, and a large room will be available for a reference 
library. A concrete roadway runs completely | 
round the buildings, and there is ample parking | 
space between two of the workshop bays, while at | 


the rear of the site, space is available for a petrol 


store, It is hoped that the premises may be ready 
for official opening in the early spring, and there is 
little doubt that their acquisition will prove of great 
value not only to the 180 firms and operators now 
affiliated to the Institution, but to the British 
automobile industry as a whole. 


INTERNATIONAL MEETING OF NAVAL ARCHITECTS 


In New YorK. 


An excellent opportunity for British naval 
architects and marine engineers to, get in closer 
touch with their confréres on the other side of the 
Atlantic is afforded this year by the holding of a 
meeting, in New York from September 14 to Septem- 
ber 19, inclusive, conjointly with the American 
Society of Naval Architects and Marine Engineers. 
Facilities for attending this meeting are being orga- 
nised by the Institution of Naval Architects, the 
Institution of Engineers and Shipbuilders in Scot- 
land, the North-East Coast Institution of Engineers 
and Shipbuilders, and the Institute of Marine 
Engineers. As these facilities include travel by the 
Queen Mary on the return voyage, the trip should 
prove particularly attractive to the members of the 
British party. The provisional programme in itself 
promises much of interest. Apart from the papers 
to be presented on two morning sessions, visits are 
arranged for to several important shipyards, the 
Washington Model Basin, West Point Academy, 
the Mariners’ Museum and so forth, with inspections 
of less cognate engineering works, such as the 
George Washington Bridge, the Holland Tunnel, 
and the Empire State Building and Radio City. 
It is hardly necessary to add that the social side of 
the meeting will not be neglected, and that members 
may be accompanied on the trip by ladies. To 
enable the arrangements to be completed, members 
of the Institutions concerned are advised to make 
early application to the respective secretaries. 


STANDARD SPECIFICATION FOR [NTERNAL-COMBUSTION 
ENGINES. 


British Standard Specifications for gas and oil 
engines for electrical purposes were issued in 1925, 
but the revision of these specifications in the light 
of recent developments has been found desirable, 
together with their extension to cover engines used 
for other than electrical purposes. The revision has 
actually been in preparation for some years, and has 
now been approved by the British Standards Institu- 
tion and released for general use. The full title of 
the specification is “‘ British Standard Specification* 
for Internal-Combustion Engines for Stationary and 
Industrial Purposes and for Auxiliary Purposes on 
Shipboard, Excluding Carburetter-type Engines,” 
and it supersedes the four earlier specificationst 
issued in 1925. In a covering note issued with the 
new specification, Mr. W. A. Tookey, the chairman 
of the Committee responsible for its preparation, 
points out that while it covers both gas engines 
and heavy-oil engines, whether the latter are 
air-injection, airless-injection or surface ignition 
types, it still excludes carburetter-type engines, but 
that it is intended to proceed very shortly with the 
preparation of a standard specification for the latter 
type ofengine. The specification also does not apply 
to specially-built engines for marine purposes, and it 
may be noted by inference that engines used on 
vehicles, whether for road or rail, are further ex- 
cluded. The specification has, in fact, been prepared 
mainly for those competitive types of engine con- 
structed by manufacturers for sale directly or in- 
directly through the medium of catalogues, price- 
lists, &c. In the earlier specifications, an attempt 
was made to define what was meant by “heavy 
oil.” No definition is given in the new specification, 
but a heavy-oil engine is defined as a prime mover 
designed to utilise liquid fuels by injection into the 
cylinder or combustion space in a liquid or atomised 
state. For the first. time, the new specification calls 
attention to the importance of atmospheric humidity 
in tropical regions. The limits of automatic governor 
regulation have been brought into line with the repre- 
sentations of makers and users, and when the engine 
is required for any purpose involving variable speeds, 


attention is directed to the fact that the extent of the | 
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range should be a matter concerning which the pur- 
chasers should inform the maker. In the earlier speci- 
fications, tolerances were quoted for both output and 
consumption. In the new specification, no tolerance 
is allowed on output, but 24 per cent. is allowed on 
fuel-consumption tests in the case of oil engines, and 
5 per cent. in the case of gas engines. The deter- 
mination of the calorific value of power gases, which 
may vary even during a test of, say, eight hours, 
necessitates the greater tolerance in the latter case. 
Careful revision has been made of the sections in 
the earlier specifications dealing with standard 
equipment, particulars to be supplied by the engine 
maker, and information to be given with the enquiry 
for the engine. 








ENGINEERS AND ARBITRATION 
LAW—II. 


By W. Summerrretp, M.A., B.C.L., LL.B., 
Barrister-at-Law. 


In view of the position which is occupied by the 
engineer under a construction contract, it may well 
be difficult for him to preserve a completely impar- 
tial mind upon disputes arising under the contract 
in respect of which he is called upon to adjudicate, 
If, however, both the contractor and the building 
owner (or other party with whom the contractor is 
working) agree to accept the engineer as arbitrator, 
relying upon his personal skill and reputation, no 
harm is done. 

Professional Independence.—A number of cases 
have arisen from time w time, however, in 
which the biased position of the engineer 
has not been known to the contractor at the 
time when he consented to accept him as 
arbitrator in the event of disputes arising. Thus, 
in Kwumnberley v. Dick (1871) the court said that it 
would be unjust to compel a contractor to submit 
to arbitration by an engineer, architect, or other 
technician employed by the building owner when, 
unknown to the contractor, such technician had 
given an express undertaking to the building owner 
that the total cost of the works would in no event 
exceed a sum specified (thus privately) by him, 
which sum would not admit of any extras; the 
contractor’s claim was for extras, and the building 
owner was seeking to bind him to his agreement 
to refer all claims to arbitration. 

Re Donkin and Leeds Canal Company (1893). 
In this case the company entered into a contract 
for the construction of works, and among the terms 
in the contract was one providing that all disputes 
or differences between the company and the con- 
tractor should be referred to arbitration, and that 
the arbitration should be conducted by the com- 
pany’s engineer. Differences subsequently arose 
between the company and the contractor, among 
other issues being the following :—{a) As to whether 
unreasonable delays in the execution of the works 
had arisen ; and (b) whether such delays had arisen 
by reason of the fact that the company’s engineer 
had ordered extras during the progress of the works. 
The contractor made an application to the court to 
have his agreement to submit to arbitration revoked, 
on the ground that the engineer was an unsuitable 
arbitrator in the circumstances, since his own 
conduct would be called in question; he did not 
succeed in his application, because the court came 
to the conclusion, upon all the facts presented to 
it, that the engineer’s own conduct could, at most, 
concern only a small portion of the total differences 
between the parties. 

In Jackson v. Barry Railway Company (1893) 
the court referred to these “curiously coloured 
contracts,” but expressly stated that it would not 
approach them with any prejudice against them 
with a view to their being set aside, because “ to 
do so would be to attempt to dictate to the com- 
mercial world the conditions under which it should 
carry on its business.” 

Eckersley v. Mersey Docks (1894) is another 
interesting illustration of this type of difficulty. 
The Mersey Docks Board gave a contract to 
Eckersley which contained a clause binding him to 
refer any claims or disputes to arbitration by the 
| Board’s engineer, The contract covered work to be 
| done on one of the Board’s docks, and in an adjoining 
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dock work was being done by the son of the engineer 
named in Eckersley’s contract as arbitrator. 
Eckersley’s complaint was that he had suffered 
damage through the escape of water into the 
dock upon which he was working, and that the 
damage was occasioned by the negligence of the 
son of the engineer. He contended before the court 
that the engineer was unlikely to be free from bias, 
having regard to the position of his own son in this 
dispute, and that, therefore, he was unsuitable as 
arbitrator. The court, however, declined to accept 
the contractor's suggestion; the mere fact that 
the engineer might be called upon to criticise work 
done by his own son was insufficient to persuade 


the court that the engineer would be unwilling or | 


unable to bring an unbiased mind to bear 
the issues submitted to his adjudication. 

To sum up, it may be said that, generally speaking, 
the court has not been in the past eager or willing 
to assist a party to escape from an agreement to 


upon 
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The danger of standardised contracts, where cir- 
cumstances are complicated, is that they are set 
forth in long printed documents, to which the 
parties affix their signatures without troubling to 
read the terms in detail and without making any 
real effort to understand their true meaning and 
full import. The consequence is that the party 
expresses astonishment, often quite genuine, when 
he learns that the printed form of contract signed 
by him binds him to submit to arbitration by the 
other party’s engineer (or other representative, as 
the case may be). In just the same way, insurance 
policies, covering extremely varied contingencies, 
are nowadays commonly contained in standardised 
forms of contract, rarely read and generally 
insufficiently understood by the assured. 

The new Arbitration Act may be thought in this 
regard to have gone to extremes, in its desire to 
protect the fool against the consequences of his 
|own folly, or the unwary against the consequences 


arbitrate, merely because the arbitrator might be | of his own neglect to inform himself on matters 
likely to prove biased or partial, unless, indeed, the | which, after all, were never concealed from him. 
party seeking relief from his own agreement to| On the other hand, there is this to be said in its 


arbitrate before the named arbitrator could show 
that his consent had been obtained or induced by 
fraudulent concealment of the arbitrator’s true 
position—or something approaching concealment of 
that difficulty. The new Arbitration Act, however, 
goes very much further than this, and upon this 
matter, as has already been indicated, controversial 
opinions are entertained as to whether the reform 
is beneficent or not. 

Section 14 of the Arbitration Act, 1934, provides 
that a party to an arbitration agreement may apply 
to the court for leave to have his agreement to 
submit to arbitration revoked, or for an injunction 
to prevent arbitration proceedings from going on, 
where the party making the application is able to 
show that the arbitrator is not impartial, or that 
he may prove to be not impartial. This liberty to 
apply to the court (under the new Act), it is to be 
observed, is available even where the party making 
the application to the court expressly agreed to 
submit to arbitration by the very person to whom 
he now objects, and whose position and connection 
with the other disputant party was such that he 
could not be reasonably expected to be absolutely 
free from temptation to act with partiality towards 
that other party. Nor is such an application 
rejected merely by reason of the fact that the 
arbitrator now objected to was specifically appointed 
by name in the agreement to arbitrate, or that the 
mode of selecting an arbitrator was quite clearly 
stated in the agreement, and such mode of nomina- 
tion would, quite clearly, admit of the appointment 
of a possibly biased person. 


favour: that engineers who find themselves in the 
invidious position of being called upon to adjudicate 
as between their employers and a highly suspicious 
contractor should be able to point out to the latter 
that the law provides him with these ample 
safeguards and this wide protection. 
| Technical Misconduct.—Persons who are nomin- 
| ated to act as arbitrators by reason of their special 
| professional or technical qualifications have, in the 
| past, felt aggrieved by the expression used in the 
| Arbitration Act of 1889 relating to their removal, 
| or the setting aside of their award, on the ground 
| of “misconduct.” For instance, in Williams v. 
| Wallace and Cox (1914) the court was at pains to 
j}explain that the term “misconduct” ‘does not 
| necessarily imply personal turpitude on the part of 
| the arbitrator ; its real meaning is a mishandling 
of the arbitration, which results in a substantial 
miscarriage of justice—for instance, where an 
arbitrator declines to hear evidence upon some 
| material issue. 
| To meet this grievance, the phraseology has been 
altered under the most recent Act, so that the 
provision now reads as follows :—‘‘ Where an arbi- 
trator or umpire has misconducted himself or the 
| proceedings the court may remove him. Where an 
arbitrator or umpire has misconducted himself or 
the proceedings, or an arbitration or award has been 
improperly procured, the court may set the award 
aside.” By the addition of the words “or the 
| proceedings ”’ into the rule the legislature has made 
| it quite clear that the award of an arbitrator may 
be disapproved without any reflection whatsoever 





Expressed in terms of an engineering contract, | being cast upon his professional probity or technical 
this new statutory provision means that a con- | competence. 
tractor may accept a contract which includes an| Stating Special Case.—It is to be remembered 
arbitration clause, in which the building owner’s | that the courts, in pursuance of their general super- 
engineer is nominated as arbitrator, or which | vision over all disputes occurring within the King’s 
declares that if disputes or differences shall arise, | realms, exercise wide powers to remit issues to 
an engineer nominated by the president of the| arbitrators for their further consideration, where 
Institution of Civil Engineers (or the like) shall act | such appears to be called for, or to set aside an 
as arbitrator and yet, when a dispute or difficulty | award; either the whole of the issues is referred 
actually arises, he may still be at liberty to go to|to the arbitrator, or part may thus be sent back 
the court and ask to be freed from this obligation | to him by the court. The effect of this supervision 
to arbitrate. Such a liberty to go to the court|is to ensure to disputants that the arbitration 
clearly implies that the contractor has, somehow or | tribunals to which they may resort shall follow 
other, been dealt with unfairly ; and yet it may be | the general rules of law, in the interests of justice ; 
pertinent to suggest that a contractor, who with for if the objection to the courts be raised that 
his eyes open accepts a contract containing such a| they apply too strict and narrow a system of rules 
term, cannot reasonably be said to have been trapped ‘of law, there is as valid an objection to arbitration 
into consenting to a term to which it would be | tribunals—in that they administer too lax a system ; 
unjust to hold him down. either system, i.e., of rigidity or elasticity, is liable 

Standard Contracts.—-What, then, is the basis for | to work injustice in relation to the true merits of a 
this new rule of law ? Are contracts no longer to | disputant and his case, considered as a whole. 
be regarded as sacred if they include an arbitration} Not only may the courts thus exercise restraint 
clause ? upon the law as laid down in the lay tribunals of 

it is said that the innovation is struck at the | arbitrators, but the arbitrators themselves frequently 
modern tendency to standardise contracts. Simple | find it highly convenient to avail themselves of the 
contracts for the sale of goods and the like may, it | facilities offered under arbitration law whereby, 
is argued, without inconvenience to anybody, be | at any stage of the proceedings, they may seek the 
reduced into similar, standardised terms ; but when | guidance of the court upon questions of law which 
it comes to a complicated arrangement, ¢.g., to| have arisen, and as to which they feel some uncer- 
supply large and varied quantities of materials,| tainty. A very well-known case in which the 





machinery, equipment and the like, for building | arbitrator thus applied to the court for guidance on 
purposes, each contract should be separately drawn | issues of law was British Westinghouse Electric and 


Electric Railways Company of London, Limited 
(1912). 

This process, whereby the arbitrator is guided 
by the court, is known as “ stating a special case 
for the opinion of the court ’’: in some circum- 
stances the court may compel an arbitrator thus 
to state a special case, while in others the arbitrator 
has an option. It is further to be noted that the 
arbitrator may also state his award in the form of a 
special case ; for he may, as a result of his inquiries, 
be able to sort out disputed facts, and arrive at a 
conclusion upon them, without seeing his way clear 
to apply the law. 

An extremely interesting illustration of the par- 
ticular difficulty of expressing in legal terms what 
may appear to be a simple notion is afforded by 
the case of Re Hohenzollern Gesellschaft and Contract 
Corporation (1886). Parties may desire to avoid 
resort to law courts at all costs, and with that 
object in view, may make an agreement to refer 
“all disputes” to arbitration. It might be thought 
that such a comprehensive term as “ all” disputes 
could leave no room for doubt as to the scope and 
extent of the arbitration clause. In this case there 
was a contract for the sale and purchase of certain 
locomotives, which were to be delivered in perfect 
working order at a specified place and to be paid 
for against the certificate of the engineer employed 
by the purchaser. The locomotives having been 
delivered at the named place, and the engineer of 
the purchaser having refused either to give a certi- 
ficate or to give any reason for declining to give a 
certificate, the sellers demanded arbitration, and 
the purchasers took part in the arbitration pro- 
ceedings under protest. The arbitrator by his 
award directed that the purchasers were bound to 
pay the price specified in the contract, but a 
prolonged argument took place in the Court of 
Appeal as to whether he had decided upon an issue 
comprised within the terms of the arbitration 
clause: the Court finally decided that the words 
“all disputes” must be construed as meaning all 
disputes in respect of the contract or of its con- 
struction, or as Lord Esher (Master of the Rolls) 
put it, “all disputes that may arise between the 
parties in consequence of the contract having been 
entered into.” 

It will be seen later, however, that even where an 
arbitration agreement has been framed sufficiently 
widely to comprehend within its scope a particular 
dispute or difference which has arisen, it is still 
possible for a party who has agreed to go to arbitra- 
tion to begin litigation instead, leaving it to the 
other party to go to the court to apply for enforce- 
ment of the arbitration agreement, i.e., he is still 
able to argue before the court that the dispute which 
has arisen is not, in fact, in the circumstances, 
suitable for arbitration. 

Once a dispute has been referred to arbitration, 
the award must cover all the questions raised by 
the submission, and failure so to do may render the 
award unenforceable. It is, however, open to the 
parties to agree that specified questions forming 
part of their dispute shall be referred to arbitra- 
tion, leaving the rest to be determined in some other 
way, or at some other time, or by some other 
tribunal. 

Experts’ Data.—In order to obviate inconvenience 
and additional expense, which may be occasioned 
by an award being set aside for any of the above 
or other reasons, it is customary for arbitrators to 
resort to experts for assistance in the actual 
framing of their award. Although arbitration in 
essence is devised to keep disputes out of the hands 
of lawyers, the practice has grown up, curiously 
enough, of nominating lawyers to act as arbitrators 
or umpires in very many cases, the reason being, 
it is to be supposed, that disputants find by ex- 
perience that the legal mind is well equipped for 
deciding disputes within, or issues outside, the 
realm of pure law. In such cases, however, arbitra- 
tors and umpires very commonly employ the 
services of technical experts in order that the 
award as framed by them may be technically sound : 
thus it is that engineers are frequently invited to 
assist legal arbitrators to frame engineering data 
for the purposes of awards. Similarly, laymen are 
frequently invited to sit as arbitrators, not because 





to fit the circumstances of each particular case. | Manufacturing Company, Limited, v. Underground 





of special technical qualifications, but because of 
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the high personal repute enjoyed by them in a|surfaces in specified relationship,” “‘ Indexing,” 
“Lapping and Grinding,” 


invariably require the assistance of professional and |‘ Limit gauging and systems,” &c. In “ Limit 


technical experts. 
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Precision Workshop Methods. By H.J. Davies. London: 

by Messrs. Edward Arnold and Company. [Price 20s.] 
‘‘ T HAVE very carefully inspected the new cylinder ” 
(probably some 4 ft. diameter), wrote James Watt 
in a pleased letter to his partner, “‘and nowhere 
have I found it more than 3/16th in. out of round.” 
With what amazed pleasure would he have read 
such a book as the one under review, though modern 
engineers themselves often have little idea of the 
fine accuracy demanded, and attained, by present 
methods. This is a likely book to make the general 
engineer think more carefully, to help the works 
manager to appreciate the requirements and the 
trials of his tool shop, and to be a very direct 
assistance to machine-shop foreman, tool-shop 
foreman, and jig and tool draughtsman. It covers, 
in a convincing and competent way, most of the 
matters embraced within the title which are applic- 
able to an engineering machine shop. It is written, 
too, in clear and careful English. Although the 
sentences rarely exceed three lines in length, there 
is nothing abrupt or ambiguous in the reading. 

All through there is an exactness of language 
appropriate to the subject. Opening with a state- 
ment of the “‘ Need for precision in machining,” 
together with the advantages, such as the elimina- 
tion of hand-fitting, interchangeability, mass pro- 
duction, the necessary warning is given to the draw- 
ing-office to specify required tolerances, but not to 
call for finer tolerances than circumstances demand. 
The modern machine shop can fulfil any practical 
request, but only at a corresponding cost, and the 
drawing office is often extremely casual in this 
matter, not realising that their demands are inter- 
preted necessarily in terms of direct labour and 
in maintenance of tools and jigs. This feature of 
cost is enlarged upon in the course of the following 
chapter on ‘‘ Limit Systems,” which also introduces 
comparisons between cutting tools of high-speed 
steel, the newer alloys and diamonds. These seem 
more rightly to belong to the next chapter on 
“ Machinability ’”’ though a probable explanation 
of their present position is to be found in the effect 
of finish in relation to limits. It is pointed out that 
while a coarsely finished surface may be obedient 
to the “Go” and “Not Go” gauges, the high 
ridges are quickly worn down in actual work and the 
detail becomes undersized and slack. 

The information and speculation on “chips” 
are of interest, especially when considering the 
extremely high cutting temperatures now common 
both in the tool itself and the material worked. 
It is not always realised that these, together with 
the severe stress which accompanies the violence 
of modern cutting, particularly dry cutting, may 
quite possibly strain a detail part to a dangerous 
degree, bringing about an early failure in use. 
Another point where a similarly definite caution 
would not have been misplaced lies in the tempta- 
tion to the works manager to use “ free-cutting 
steel’ because of its machinability and regardless 
of a possibly low elastic limit. This is a dangerous 
trap when the detail may afterwards be subjected 
to tension or torsional stress. 

The chapter on “Setting Out” is short but 
intensely educative to the ordinary marker-out. 
Then comes one of nearly thirty pages on “ Setting 
work in position for machining.” The length is a 
measure of its importance, for it is certain that unless 
this first step is taken correctly failure may be 
expected at later stages. In the succeeding chap- 
ters, “ Location of work” and ‘‘ Methods used in 
making Jigs and Fixtures” (42 pages), the jig 
designer and maker is instructed in the difference 
between what is ordinary and what is scientifically 
precise, and that here nothing but the best is good 
enough. 

The machine shop, tool shop and inspection depart- 
ment will all find much of value in the remaining 


determine the efficiency of a silico-manganese alloy 


and the rest being graduates of American, uni- 


particular locality, and such arbitrators almost | ‘Special outlines,” 


gauge systems,’ speaking of shrink fits, a useful 


member. Disappointingly slack fits often arise 
from this cause. 

The last chapter, “‘ Examination of machines,” 
apart from its value to the departments mentioned 
above, is one for the works manager’s notice, if 
not for his careful study. If machines are expected 
to turn out precision work they should be periodi- 
cally inspected to a reasonable extent and main- 
tained in condition. The whole book is rounded 
off by a list of no fewer than 141 references to other 
works, reports and papers, bearing on the various 
chapters. This is some indication of the care taken 
by the author, and encourages the sense of reliance 
inspired by a reading. | In such a wealth of matter 
the index might well have been extended, while an 
omission very difficult to understand in connection 
with limit gauges concerns the name of the Newall 
Engineering Company, Limited, a firm which has 
done such a world-wide work in the development 
of the system as to deserve some mention. 


Elektrotechnik. Band II. Gleich- und Wechselstrom- 
inen. By F. Moetter and T. WerR. Leipzig: 
B.G. Teubner. [Price 10 Marks.] 
THis volume on direct and alternating-current 
machines, together with the earlier volume on 
fundamental principles, forms a modern text-book on 
electrical technology. By discarding much of the 
earlier and useless trimmings, the material now 
presented is suitable for students in any branch of 
engineering requiring a working knowledge of the 
principles of electric circuits and the action of 
electrical machines. Proper attention is also paid 
to the relative importance of the different parts of 
the subject. For instance, the electric motor 
precedes the electric generator, both in place and 
fullness of treatment ; the induction motor takes 
precedence in importance to the synchronous 
machine. This is as it should be when it is remem- 
bered. how widely motors are used in practice. 
The production of torque, regulation of speed, 
heating and efficiency, are examples of subjects 
dealt with at greater length. 
The illustrations are well reproduced, while vector 
diagrams are represented in three colours. Examples 
are also worked out in the text to assist the reader 
in applying the theory. The treatment is descrip- 
tive rather than analytical, but it is not superficial. 
At times, however, one feels that too much has 
been attempted in the limited space, a good deal 
having been left to the teacher. For classwork the 
book will be found particularly useful as a text- 
book, while the private reader, in spite of what 
has just been said, will have no great difficulty in 
amplifying parts where necessary. 
The contents are best indicated from the sectional 
headings, which include production of voltage and 
torque ; characteristics of motors and of generators ; 
efficiency and heating; transformers; common 
phenomena in alternating-current machines; the 
induction motor; the synchronous machine ; 
commutator machines ; and rectifiers. 


The Physical Chemistry of Steel Making. By C. H. 
Herty, Jun. Pittsburgh: Mining and Metallurgical 
Advisory Boards. [Price 3 dols.] 

Tuts book is not a text-book dealing generally 
with the subject, as one might expect, but is a pub- 
lication under one cover of the Co-Operative Bulletins 
Nos. 64 to 69 of the Mining and Metallurgical 
Advisory Boards of Pittsburgh in conjunction with 
the Carnegie Institute of Technology. Since 1926 
these bodies have been carrying out research work 
on various problems in steel making, studying non- 
metallic inclusions, their effect and elimination, 
tests on actual plants being carried out in order to 


as a deoxidiser. Over 50 research fellows and workers 
have been allotted duties in this programme, one 
being of Birmingham University, one of Stockholm, 


caution is given against using a standard allowance 
without consideration of the design of the outer 


chemist at the Carnegie Institute. The first bulletin, 
No. 64, deals with the effect of deoxidation on the 
rate of ferrite formation in plain carbon steels, this 
problem being suggested by the fact that the per- 
centage of ferrite is affected by grain size and that 
variation in the latter was caused by the addition 
of aluminium and silicon as deoxidisers. The 
research involved full application of the methods 
of physical metallurgy, the effect of supercooling 
on grain size and on ferrite formation, and the 
“* specific reactivity ” of any steel (per cent. ferrite 
per minute per unit of grain size per unit volume of 
steel per degree C. supercool) being typical of the 
problems studied. 

Bulletin No. 65 is concerned with the effect of 
deoxidation on grain size and on grain growth in 
plain carbon steels, this subject having an important 
bearing in practice owing to the desire to impart 
uniformity in steels for the automobile and other 
mass-production industries. The effects of man- 
ganese, silicon, and aluminium as deoxidisers were 
studied, the rate of heating through the trans- 
formation stage having a pronounced effect when 
silicon is used, in contrast to the fine-grained pro- 
duct when aluminium is included. The effect of 
deoxidation on ‘the ageing of mild steels comes 
next in Bulletin No. 66, various classes of steels 
with a wide range of carbon content prepared in the 
electric furnace and in the open-hearth furnace 
being included in the experimental work. 

The susceptibility of normalised rimmed steels 
and of aluminium-killed steels to quench ageing, 
the effect of carbon content on quench-hardening, 
and the susceptibility to strain-ageing are the 
types of subjects dealt with in a large proportion of 
experiments. Succeeding bulletins cover the effect 
of deoxidation on the impact strength of carbon 
steels at low temperatures, the control of iron oxide 
in basic open-hearth processes, and there is a section 
on the deoxidation of steel, the latter being a com- 
prehensive review of all the work done on deoxida- 
tion. The bulletin concerned with the control of 
iron oxide in basic open-hearth processes opens with 
a complete survey of first principles in the chemistry 
of steel making, and apart from using such a loose 
term as ‘: basicity of a slag” and the dead word 
“ metalloid,” is one of the most successful pre- 
sentations of these principles as regards clarity and 
conciseness. A feature to be particularly com- 
mended is the inclusion of a bibliography at the 
end of each bulletin covering papers published up 
to 1934, in place of a combined bibliography which 
would have been somewhat confusing. The book 
should appeal to two types of readers, namely, 
research workers desiring to improve their technique 
by studying the experimental methods used at the 
Carnegie Institute ; and specialists in the physical 
aspects of steel making. 





The Principles of Electric Power Transmission by Alter- 
nating Currents. By H. Wappicor, B.Sc., A.M.I.E.E. 
3rd Edition. London: Chapman and Hall, Limited. 
[Price 21s. net.] 

Since the appearance of this work in 1928, it has 
been a valuable help to teachers and students 
interested in electric power transmission. Its 
success has been well merited. It presents a well- 
ordered, accurate and singularly complete exposi- 
tion of the principles of the subject in a fashion 
that should be useful not only to readers in colleges 
and universities but to engineers engaged in the 
design or in the operation of transmission systems, 
In this third edition will be found an account of the 
more recent developments in the design and con- 
struction of cables; indeed, the section on under- 
ground cables has been rewritten and enlarged 
to bring it into line with advances made in this 
branch of electrical engineering In addition, there 
has been a general revision of the text. Probably 
no other important electrical activity has a more 
scattered literature than that of transmission, 
and much of the subject matter has until recently 
been correspondingly difficult of access. By no 


means least valuable point of this work is that it 
gives a comprehensive bibliography, which may be 
fairly described as a concise and complete ac- 
count of the information recorded in scientific 


papers. An indication of the scope of the book 
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versities, all working under Dr. Herty, Jun., physical 
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the figures for the years ending September 30, 
1927, onwards are given in Table II. 

The increased popularity of the large car as a 
result of the reduction of the horse-power tax, 
which was noted in this series last year, continued 
during 1935. In 1932-1933, cars of over 26 h.p. 
accounted for only 1-6 per cent. of the new registra- 
tions, but in the following year this figure increased 
to 2-3 per cent., and in 1934-1935 to 3-8 per cent. 
At the same time the small car (up to 12 h.p.) lost 
none of its popularity, the proportion of new registra- 
tions accounted for by this class being 74-2 per cent., 
73-7 per cent., and 74-1 per cent. in the three years, 
respectively. The large car, therefore, gained 
ground entirely at the expense of the 13-h.p. to 
26-h.p. class. The growing demand for larger cars 
has probably been met chiefly by increased imports 
| from the United States and Canada, though British 

manufacturers are now paying more attention to 
this class, and should secure a larger share of any 

increased demand in the future. 

The reason for the continued popularity of the 
small car, however, is not difficult to find. A 
| reference to Table V, which gives home registrations 
| in recent years, shows that of the 1935 production 
at least 152,000 cars were bought by new car owners. 
Moreover, if the total registrations for 1935 are 


few of the fifteen chapters into which it is divided. 
These inelude elementary economic and electrical 
principles, inductance and capacitance of conductors, 
and the performances of short and long transmission 
lines are adequately treated. It is a distinct advan- 
tage that rigorous methods of solution are kept dis- 
tinct from approximate methods of calculation. Part 
of the designer's art is to know how to choose the 
appropriate method achieve his end. The 
sections on line conductors and supporting struc- | 
tures, insulation of overhead lines and corona 
effect, voltage control by synchronous phase 
modifiers, underground cables—their types, elec- 
trical and thermal characteristics, and economic 
principles, are well adapted to the needs of both 
the student and the engineer. Equally satisfactory 
are the chapters on the apparatus for the prevention 
of dangerous currents, pressure rises and relative 
protective systems, and the concluding pages, which 
treat of the power limits of transmission systems. 
Fully-worked numerical examples are introduced 
wherever possible and these help greatly to an 
understanding of the subject. 


to 








THE ENGINEERING OUTLOOK. 
Il. Tue Moror Inpustry. 


Tak number of private cars sold is one of the 
most sensitive indices of the general level of pros- 
perity and average earning power. It is, therefore, 
not surprising that the record level of production 
attained by the motor industry in 1934 was sur- 
passed in 1935. The production of commercial 
vehicles also attained a new record, though the | _— Complete | Chassis. 
increase compared with 1934 was not so great as | a 
in the case of private cars. The reason for this is 
largely to be found in recent legislation, the effects 
of which are discussed below. 

Table | shows the employment statistics at July 
for the motor, motor eycle, cycle and aircraft 
industries. 


between 3001. and 4001. per annum. For motoring 
| to be possible at this level of income it is essential 
that all expenses should be reduced to a minimum, 
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and the inoentive towards the adoption of a larger 
| car afforded by the tax reduction is outweighed by 
the higher running costs and increased depreciation. 
The tax reduction has, however, had a marked 
effect in inducing motorists to license their cars for 
the whole year as opposed to the summer months 
only. In past years the tendency for motorists to 
lay up their cars has been most marked in respect 
of the first quarter of the year, but at the end of 
1934 the drop in the number of cars licensed was 
| little more than 25,000, compared with about 90,000 
in previous years. While this factor does not 
immediately affect the production figures, it should 
reduction in the number unemployed in comparison | have a beneficial effect in the long run, on —— 
with 1934, so that actual employment increased by | of ‘the increased mileage and the consequent higher 
6-8 percent. It is unfortunate that it is not possible | ge ee. , 
to separate the motor industry from the other ——e of complete private cars and chassis a 
industries included in Table I, since all of these, | oom — Table itt. The figures for Pa Mgr Ln 
with the possible exception of motor cycles, were | oo bn St — eS possible to dis- 
undoubtedly responsible for part of the | tinguish acourately between Britieh exports of cars 
increased employment afforded by the group as a | and.commercial vehicles in those years. 
whole. In particular, the aircraft industry showed | 
a considerable expansion in view of the large l 
orders placed by the Air Ministry in connection|  ®=ports from = = | 
with the R.A.F. expansion programme. However, ——s 
the motor-car industry is undoubtedly the largest 
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It will be seen that while the number insured | 
increased by 5-3 per cent., there was also a slight 
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153,50 .1931* ... 
164,553 1932* . 


23,208 
24,557 
17,737 

3,353 


158,997 
171,244 


1926 
1927* 


Germany 


compared with statistics of income levels, it appears | 
that the average new car owner has an income | 
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to the larger type of car, in which field the United 
States manufacturers have hitherto been supreme. 
In Table IV are shown exports of private cars from 
the principal exporting countries. 

| It will be seen that the expansion in exports 
| from this country has kept pace with that in the 
| case of other countries, the British Share of the total 
exports of the countries given amounting to 17 per 
cent. in 1935 against 16°6 per cent. in the preceding 
year. It is to be noted that the largest percentage 
increase occurred in the case of Germany, hitherto 
not a very important exporter of motor vehicles. 
In this connection it must be remembered that 
German exports of motor vehicles are heavily 
| subsidised, the price charged being considerably 
| below the cost of production. The manufacturers 
‘are assisted by the Government to export at these 
|low prices, in order to improve the trade balance 
of the country and obtain foreign exchange. Under 
the influence of increased exports and the expanded 
home market due to re-armament requirements, 
the German production of private cars and com- 
mercial vehicles is estimated at the record figure 
of 240,000 in 1935. 

The expansion of the home market in this country 
| is shown in Table V, which gives the total home 
| registrations, i.¢., the number of private cars in 
use in each year. 








Taste V.—Home Registrations. 
(september Census.) 
695,634 1931 ... 
800,112 
900,557 


- 1,103,715 
- 1,149,231 
-» 1,226,541 
- 908,489 1934 ... ... 1,333,590 
. 1,075,081 1935*... . 1,482,323 


* Licences current at end of August. 


1926 ... 
1927 ... 
1928 ... 
1929 ... 
1930 ... 


1932 ... 
1938 ... 


| The expansion of the home market for British 
| cars is closely bound up with the question of imports 
and in 1934 some anxiety was expressed in this 
| connection in view of an increase of some 240 per cent. 
| in the import figures. The position in 1935 is shown 
|in Table VI, and it will be seen that although there 
| was a further increase in imports, this was far 
less than in the previous year and amounted to 
|about 25 per cent. Moreover, an examination 
| of the monthly import figures reveals that the bulk 
| of, the increase took place in the early part of the 
|year. It will be seen that imports in 1935 were 


| Taste VI.—United Kingdom Net Imports of Private Cars. 
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running somewhat below the level of the years 
immediately preceding the depression, but in view 
of the greatly increased home production, their 
importance is relatively very much less, and, at 
their present level, imports cannot be said to con- 
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1928* 220,779 
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165,352 1933* ... 


182,347 1934* 256,866 Total 
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160,482 


115,010 160,207 263,920 319,200 











169,669 1935* 311,544 


| 

1990* . i | 
* Year ending September 30. | 
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employer of labour in the group, though this pre- In addition to the 1935 total, some 4,200 second- 
dominance is not so marked as it was some years| hand cars and commercial vehicles were exported 
ago. It may be noted that in 1930, the number! against 3,800 in 1934. In previous years exports 
employed in the aircraft industry amounted to/|of second-hand vehicles were not separately 
21,576, or slightly over 10 per cent. of the group! analysed and were included in the totals given in 
included in able I. | the Table. 

Private Cars.—The revised figures of private-| An increase of 22-6 per cent. in total exports 
car production, as published by the Society of | must be considered very satisfactory in view of the 
Motor Manufacturers and Traders, Limited, in | tendency noted in this series last year for purchasers 
their annual review for the calendar year 1926, and | abroad, with the passing of the depression, to return 


* Estimated on 9 months’ basis with the exception of Italy (6 months) and United Kingdom (11 months). 


| stitute a danger to the prosperity of the British 
| industry. 
| Looking forward to 1936 there appears to be no 
| reason why a new high level of production should 
not be attained, and production may be expected 
to reach the 350,000 level at no very distant date. 
The demand for imported cars appears to be in 
course of being checked by the production of British 
cars somewhat resembling the American type, though 
mtich depends in this respect on the degree of 
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success achieved by the British industry in the 
manufacture of the larger cars, the popularity of 
which may be expected to increase still further, at 
low prices. The same factor has an important 
bearing on the future of exports. There should 
always be a good export market in agricultural and 
raw-material producing countries, since the manu- 
facture of moter vehicles demands a high degree 
of industrialisation and a larger home market than 
such countries can provide. 

Commercial Vehicles.—Progress in the production 
of commercial vehicles has not been so marked as 
that of private cars, since road transport has been 


Tasie VII.—Output of Commercial Vehicles. 


1926 ... 44,500 1931*... 67,292 
1927*... 47,227 1932*... 61,475 
1928*... 41,525 1933*... 65,508 
1929*... 57,576 1934*... 85,633 
1930*... 67,807 1936*.. 92,176 


* Year ending September 30. 


restricted, to a certain extent, in the interests of 
other forms of transport. Nevertheless, production 
in 1935 recorded an increase of 7-7 per cent. com- 
pared with the previous year, as is shown in Table 
VII. 

The principal restrictive measures in recent years 
have been the Road Traffic Act of 1930 and the 
Road and Rail Traffic Act of 1933. The former 


TasLe VIII.—Home Registrations. (United Kindom.) 


(September Census.) 


1926 ... --- 383,607 1931 ... 481,378 
1927 ... .-. 405,009 1932 ... .- 490,551 
1928 ... --- 428,920 1933 . --- 509,443 
1929 ... --- 458,019 1934 ... . 537,716 
1930 ... 481,893 1935*... 542,734 


* Licences current at end of August. Census figure will be 


slightly higher 


virtually stabilised the omnibus industry at its 


existing level of development, since expansion of | 
business on the operating side could be achieved | 


only through the absorption of competitors, while 
under the latter the road-haulage industry was 
placed under strict control by the Traffic Commis- 





sioners, and no expansion is allowed unless definite 
TasLe IX.—United Kingdom Net Imports. 
Year | Complete | Chassis. | Total. 
| | | 
1923 | 198 4840 | 5,038 
1924 ..| 856 3,890 4,746 
1925 onl 443 | 5,802 | 6,245 
1926 ae 632 | 6468 | ,100 
1927 ..| 93 6,148 6,242 
1923 | oa 42 | 9630 | 9672 
19029 . -| 48 16,205 | 16,253 
1930 . ‘ 37 1,291 1,328 
1981 : 50 1,467 1,607 
1982 ‘| 12 335 | 347 
1933 | 29 396 426 
1934 .| 63 1,574 1.637 
1935* ; 350 1,800 2,150 
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In this case flexibility is the most important, factor, 
and the preference is again for smaller vehicles. 


manufacturers, and particularly the manufacturers 
of mass-produced private cars such as Morris, 
Ford and Vauxhall, who have been able to adapt 
their technique to the manufacture of light commer- 
cial vehicles. In this connection it may be noted 
that each of the categories * under 1 ton” and 
‘“* ] to 2 tons,” account for rather more than 30 per 
cent. of the new registrations, while 2 tons to 
2} tons accounts for about 25 per cent., and 2} tons 
to 5 tons less than 10 per cent. Total home 
registrations are shown in Table VIIT. 

The most important event during 1935 was the 
increase in the duty on Diesel oil to the level of that 
on petrol, Although it is too early to show the 
effects of this, it appears that the. Diesel will still 
have an advantage in running costs over the petrol 
lorry, particularly in the heavier classes. The 
capital cost of Diesel lorries is, however, higher than 
that of petrol vehicles, and some reduction will 
probably be necessary if the former is to maintain 
its competitive position. It is interesting to note 
that in the period January to August, 1935, Diesel 
‘buses accounted for over 50 per cent. of new 
omnibus registrations, against 25 per cent. in the 
preceding year. In the case of lorries the corre- 
sponding figures were only 2-6 per cent. and 2-7 
per cent. The main reason for this is the high 
annual mileage in the case of *buses, which averages 
32,700 miles, against only 12,000 miles for lorries. 
A greater annual saving can therefore be achieved 
as regards running costs, while the higher capital 
cost of Diesels is of less importance. It seems 
possible that in the near future all buses will be 





Taste X,—United Kingdom Exports. 








| Year. | Complete. Chassis. | Total. 
| ; bb oocceal tie oaliad ; 
1923 907 | 423 1,400 
1924 | 4,780" | 905 2°635 
1925 | 1544 | = 3,208 4,649 
1926 | Aed8 | 5,88 6,372 
1927 | 2734 4455 6,189 
1928 | was7 | 5 108 6,541 
1929 | 2686 5,587 8,223 
1930 | 8,486 3,059 6,545 
1931 | 2088 3,297 ; 
932 2,017 5,983 8, 
1933 2,296 8,377 10,673 
1934 | 2,867 11,375, |. 13,742 
1935* | 2940 11,260 | 18,500 
| 


* Estimated. 


Diesel driven. In the case of lorries, the develop- 
ment of the Diesel has been further retarded by 
the mass production of petrol vehicles by the 
private-car manufacturers, and the tendency to 
transfer from heavy to light vehicles noted above. 

Imports of commercial vehicles, though again 
showing an increase in comparison with the previous 





* Estimated. 
evidence of increased needs is produced ; in addi- | 
tion, the entry of new concerns is also effectively | 
excluded. In both cases one of the effects has | 
been to concentrate business in a few large concerns, | 
with a consequent tendency towards concentration 





TABLE XI.—InrTEernationat Exports 





year, continue to be unimportant relative to the 
home production. 

Exports, which are shown in Table X, barely main- 
tained the level of the previous year. The British 
industry, in fact lost ground somewhat to United 
States and Canadian manufacturers, as is shown in 
Table XI, The increase between 1934 and 1935 


or CoMMERCIAL VEHICLES (NUMBER). 














| 1929. 1930. | 1931. | 1982. 1933. 1934, | 1935.* 
| ' | 

U.S.A. 193,284 | 84452 | 52,000 25,000 40,658 92,307 |” 97,900 
Canada ju hy 36,848 | 15.711 | 5,000 3,000 : 12,094 16,100 
PO thisenck: obs Yor. 9,906 | 6601 | 3,500 1,800 2,219 37682 2,600 
Italy ind en ers oe eer 1,500 291 537 575 500 
Germany. . ; i Ap — | 1,983 | 3,230 2,165 2,506 2,250 4,700 
United Kingdom | 8233 | 6,545 | 5,820 8,000 10,678 13,742 13,500 

Total (countries given) .. 256,808 118,292 70,550 40,256 60,633 | 124,740 | 135,300 











* Estimated on 9 months with exception of Italy (6 months) and United Kingdom (11 months). 


of orders to the benefit of the larger manufacturing 
concerns. Another notable tendency on the haulage 
side has been the development of a preference for 
the lighter type of vehicle, since hauliers are restricted 
as to the total unladen weight, but not as to the 
number of vehicles, while in addition, the speed 
limit on vehicles over 2} tons is 20 m.p.h. against 
30 m.p.h. in the case of smaller vehicles. Moreover, 
ancillary users who are not restricted, are tending 
to buy more vehicles and do their own transport. 





These tendencies have favoured the largest| road transport. 
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industry appear fayourable. provided no new 
legislation is introduced ‘still further restricting 
In recent years, hauliers have 
suffered from continued uncertainty regarding the 
Government’s intentions towards the road-transport 
industry, but it is probable that a period of stability 
will follow the passing of the 1933 Act and. the 
raising of the duty on Diesel oil. In addition, the 
industry may be expected to benefit from the 
Government’s road policy, though the 100,000,000/. 
set aside for road improvement during the next 
five years is not a large sum in comparison with the 
contributions made by motor vehicle users to the 
Road Fund. 

No substantial increase in exports should be 
looked for, though it would be surprising if the 
present level were not at least maintained. It 
should be noted that as far as omnibuses are con- 
cerned, demand in recent years has been entirely in 
connection with replacement, and has. been abnor- 
mally low owing to amalgamations and the reduction 
in the number of vehicles in use from 52,158 in 1930 
to 44,687 in 1934. This tendency, however, now 
appears to be at an end, and demand should be 
steady with the possibility of an increase through 
the replacement of petrol by Diesel engines. 








LETTER TO THE EDITOR. 


BRITISH TRADE IN THE 
NEAR EAST. 


To THE Eprror or ENGINEERING. 


Srm,—May we draw the attention of your readers to 
the great and increasing opportunities this year for 
British trade in the Near East through the regeneration 
of Palestine and the surrounding territory. 
| The development of this part of the world has been 
| one of the few bright features during the recent years 
| of depression abroad. Since 1931, the imports of 
| Palestine alone have increased nearly threefold, In 
1931, they amounted to 5,940,0001. In 1934, they totalled 
15,153,0001., while for this year, if the annual figures 
bear out the promise of the half-yearly ones, Palestine’s 
imports will be 17,000,0001. or more. 
| Moreover, as anyone who has recently visited Pales- 
| tine is aware, building and agricultural development 
is proceeding at a prodigious pace, and there is conse- 
quently a steady and increasing demand for machinery, 
building materials, &c. 

British manufacturers are sharing in this develop- 
ment, but they are not sharing to the extent they 
should—and would, if they took a more active interest 
in this important market. For instance, during the 
half-year ending June 30, 1935, British exports to 
Palestine amounted to only £1,108,842 out of a total 
purchase by Palestine of 8,475,0001. 

An opportunity for British trade to obtain a better 
share of this expanding market is offered by the 
Levant Fair, which is to be held at Tel-Aviv, in Pales- 
tine, in May this year. There is a British Pavilion 
at this Fair, and arrangements have been made in 
Palestine for the formation of a British Exhibitors’ 
Committee, which will attend to all matters in connec- 
tion therewith. The Federation of British Industries 
and the Department of Overseas Trade are also taking 
a friendly interest. 

These efforts, however, will be of little avail unless 
British manufacturers themselves begin to take action 
in the matter before it is too late. Recent news 
indicates that many European countries are waking 
up to the gold mine available to traders in this rapidly 
expanding market, and it is therefore essential that 
our manufacturers and exporters should take early 
and practical advantage of the tendency which still 
obtains in Palestine to give first preference to the British 
made article if no Palestinian one is available. 

Yours faithfully, 
R. H. Moroan. 
H. A. Procrer. 
W. F. Srrrok.anp. 
Tom WILLiaMs. 





House of Commons, 
January 1, 1936 














in the total exports of the countries given in this 


British CyemicaL PLAnt Exurpirion, 1936.— 
ements are now being made for the organisation 





Table, however, amounted to only 7-8 per cent., 
and a proportion of this, increase was. accounted 
for by. subsidised exports from Germany. Apart 
from the general restrictions to world trade, a 
recovery in world exports of commercial vehicles 
has been hampered by legislation in many countries 
tending to restrict the development of road trans- 


of an exhibition of British chemical plant, to take place 
during the meeting of the International Chemical Con- 
gress of the World Power Conference. Both Congress 
and exhibition will be held at the Central Hall, West- 
minster, London, 8.W.1, from June 22 to 27, 1936, 
and both will cover the numerous ramifications of engi- 
neering, though raw materials will be excluded. The 
total exhibiting area available will be about 13,000 aq. ft. 





rt. 
a . * | 
The. future prospects of the commercial vehicle | 





and full particulars as to charges for space can be obtained 
from the Seeretary, the British Chemical Plant Manu- 
facturers’ Association, 166, Piccadilly, London, W. 
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LABOUR NOTES. 


Tue formation of a trade union for officers of the 
British mercantile marine is announced. It is called 
the Navigation and Engineer Officers’ Union, and. has 
been organised, it is officially stated, ‘‘ in response to a 
very strong desire expressed by a large number of 
merchant navy officers, who are convinced that only 
by linking up with the trade union movement of Great 
Britain can their demand for complete revision of 
pay and conditions of service be obtained.” The 
president of the new union is Admiral Philip Nelson- 
Ward, and the general secretary, Captain W. H. 
Coombs. The Foundation Council consists of an equal 
number of navigating officers and engineer officers— 
who are given the power to co-opt & purser and a 
ship’s surgeon. The constitution and rules have been 
framed on lines closely resembling those of the Medical 
Practitioners’ Union. 





The objects of the union are declared to be to (1) press | 
for an increase of officers’ pay to at least 25 per cent. | 
above the rates at present obtaining ; (2) obtain a 
legal right to one month’s leave per annum on full pay ; 
(3) inaugurate a contributory pension scheme of general 
operation throughout the service ; and (4) seek regulation 
of hours of duty, The organisation is non-party in 
character. It has joined the Officers’ (Merchant Navy) 
Federation, and is thus linked up with organisations of 
British officers in Australia, Canada, China, the Straits 
Settlements, New Zealand and Hong Kong, and it 
intends shortly to apply for affiliation to the British 
Trades Union Congress. According to Captain Coombs, 
support has been promised by a very large number of | 
captains and navigating and engineer officers in all | 
parts of the world serving in every type of ship. “ The 
organisation of merchant navy officers,’’ he says, “ on | 
conventional trade union lines is the inevitable outcome | 
of the failure on the part of the Government and the | 
shipping industry to heed the very reasonable repre- 
sentations that have been made over a long aati of 
years.” 

In the course of an interview by a representative of | 
Labour, an organ of the British Trades Cnion Congress 
and the Labour Party, Mr. W. R. Spence, the general | 
secretary of the National Union of Seamen, said: | 
“We are proposing manning scales for every depart- 
ment of the ship. We are insisting that every ship | 
must carry a sufficient crew to enable the three-watch | 
system to be operated on the basis of four hours on duty | 
and eight hours off. Another condition we seek to apply | 
is that all hours worked in excess of 48 hours a week | 
shall be treated as overtime, and that no person shall 
be employed on board in a dual capacity—which | 
would have the effect of excepting deck officers, wire- } 
less operators, carpenters and boatswains from the | 
category of efficient deck hands in calculating crews.” 
a 

Between November 25 and December 16, the numbers 
of unemployed persons on the registers decreased by 
13,328 in the London area, 238 in the South-Eastern | 
area 5,905 in the South-Western area, 1,413 in the | 
Midlands, 11,769 in the North-Eastern area, 13,120 in | 
theJNorth-Western area, and 7,368 in Wales, There | 
was an increase of 3,144 in Scotland. As compared 
with the position at December 17, 1934, there were | 
on December 16, 1935, 45,436 fewer unemployed in | 
coal-mining, 20,864 fewer in engineering, 17,643 fewer 
in the building trades, 12,831 fewer in shipbuilding and 
ship-repairing, 12,243 fewer in iron and steel manu- 
facture, and 8,204 fewer in metal goods manufacture. 


An inquiry recently carried out by the American [ron 
and Steel Institute shows that of 176 executives in the 
employment of representative companies, nine out of 
every ten started at the bottom of the ladder and worked 
their way up. Of the 176, 128 have had close contact 
with the operating departments—84 as labourers in 
the mills, 25 as engineers or chemists, and 19 as 
messenger boys. Only 13 of the 176 began in executive 
positions. Twenty-six started as clerks or steno- 
graphers and nine came from sales departments. More 
than half of the total number have worked their way | 
up in the companies with which they started, and the | 
average of the whole group is 25 years of service with | 
their present companies. Three executives have been | 
in the steel industry for 60 years or more. One began 
as a packer of cut nails and rose to be chairman of the | 
board of the company. Another was an office boy, 
who worked his way up to the position of vice-president. 
\ third entered the business as a clerk, and is now 
chairman of his company. 





Writing in the December issue of the American 
Federationist, Mr. Green, the president of the American 
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labour has been calling attention to the huge army of 
unemployed which will become permanent unless 
normal industries find regular employment for these 
workers. Despite plans for the transfer of unfortunates 
without jobs from relief to made work and relief work, 
the number, with no regular place in industry in which 
to earn a living, has not materially declined. It is 
obvious the country cannot continue spending such 
huge sums on relief. But, without relief and without 
jobs, what? Unrest, violent seizing of the necessaries 
of life, riots ?”’ 


** Labour’s warning of danger,” Mr. Green goes on to 
say, “ cannot be taken lightly. Our warning was aceom- 
panied by a proposal to transfer industries from a basis 
of competition in labour costs to a basis of competition 
in efficiency and planning. Recognise the fact that 
industries exist to give employment, so that those 
attached to them may have a source of livelihood. 
Establish the thirty-hour week with no reduction in 
weekly pay. Whatever is uniform holds no fear for 
management on the competitive costs’ side. Thirty 
hours would necessitate an immediate increase in 
employment with a proportionate increase in buying 
power and production. The increase in national 
income would provide a market for the increased out- 
put. Increased production would add to the nation’s 
The thirty-hour week would put the unem- 
ployed back to producing something norma! and useful 
instead of maintaining them as pensioners of the pro- 
ducers. This is what must be done, so why not do it 
directly ? For some months we have been ‘ priming 
the pump ’—an expensive process which has failed to 
start the machine.” 


A report published in Stockholm states that the 
employment figures in the Swedish iron and steel in- 
dustry have risen from 24,383 in July to 25,347 in 
October, the latter figure being the highest recorded 
during the current year. The consumption of ecom- 
mercial rolled and forged iron and steel during the 
first three quarters of 1935 amounted to 612,500 tons, 
against 562,500 tons during 1934, and 495,000 tons 
during each of the years 1929 and 1930. 


Stakhanovism, a movement which has for its object 
increase of production by the workers of Soviet Russia, 
through which astonishing outputs have already been 
achieved in coal mining and cotton weaving, has now the 
warm approval of Mr. Stalin. Addressing a recent confer- 
ence in Moscow, he characterised it as a new flight of 
Socialist ambition, a new step in Socialist achievement, 
and declared that it exemplified a high productivity of 
labour of which capitalism was incapable. The effect 
of the growth of the system must be, he went on to say, 
a change in existing production standards. But it 


| would be a grave error to abolish standards altogether, | 


as some suggested, for without standards, economic 
planning would be impossible. Nor would it be prac- 
ticable to adopt the standards achieved by the leaders 
of the movement, for such heights were at present 
beyond the reach of most workers. Certain new 
standards lying between those hitherto in force, and 
those reached by Stakhanov, Busygin and their 
colleagues, could, however, now be fixed. 


Of the immediate tasks which Stakhanovism laid 
upon the shoulders of Government and Party organs, 


| the first was, Mr. Stalin said, to help those who were 


taking part in it to develop the movement, to work it 
out more fully and to extend it to all the districts of the 
Union. Industrial leaders, engineers, and technicians 
who clung obstinately to the old ideas, refused to ad- 


| vance, and deliberately restricted the spread of the 


movement, must be muzzled; and the Communist 
Party organisations, on their side, must aid the Stak- 
hanovites to achieve full success. The second task 
which the change involved for Government and Party 
organs was to help those industrial leaders, engineers, 
and technicians who sympathised with the movement, 
but had not yet been able to change their methods and 
place themselves at its head. The number of such 
persons was, Mr. Stalin said, very large. 


The weekly organ of the International Labour Office 
at Geneva, which gives in a recent issue a fairly full 
account of the conference of 
prints a summary of a Bill for the supervision of 
rationalisation, which has been introdu in Czecho- 
slovakia. The rationalisation measures to which the 
legislation will apply, if adopted, are those which tend 
to speed up working processes and, consequently, are 
likely to impair conditions of work, undermine wages, 
and lead to the dismissal of staff, a reduction of hours 
of work below 40 per week, or a fall in the quality of the 
commodities produced. An employer who intends 





Federation of Labour, says :—‘ For months organised 


to take steps to rationalise work in an establishment 


Stakhanovites, also | 
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employing not less than twenty workers will be 
required to give a fortnight’s notice of such measures to 
the competent administrative authority and to the 
factory inspector, stating the reasons for such measures 
and their probable effects on the social, financial and 
technical conditions of production. The administrative 
authority will then immediately convene the factory 
inspector, the employer and the works committee, 
and will invite the representatives of the employers’ 
and workers’ organisations to take part in an inquiry 
which must result in a decision within thirty days ; 
if no decision is then forthcoming, the consent of the 
administrative authority is to be presumed by the 
employer, If the public authority decides that the 
pro measures are anti-social, the employer will 
be forbidden to put them into practice. 


If permission is given, formally or tacitly, the works 
committee will be called upon to help to put the 
measures of rationalisation into operation. If the 
social effects of rationalisation measures are unfavour- 
able to the workers, the administrative authority may, 
at the demand of the injured party, take similar 
measures to those outlined in the preceding paragraph. 
It may take such steps on its own initiative when the 
employer introduces rationalisation measures without 
giving the prescribed notice. It is declared in the 
introduction to the Bill that the object of the proposed 
legislation is not to hinder technical progress, but to 
safeguard the quality of the goods turned out and 
prevent the social evils resulting from rationalisation 
of too hasty a nature. 


The negotiations on the wages question between 
representatives of the coalowners and representatives 
of the mine workers were resumed on Wednesday, 
when particulars were given of increases which the 
various district associations of employers were prepared 
to concede. As this issue of ENGINEERING goes to 
press, no official information is available regarding the 
result of the negotiations. Before Wednesday’s 
meetings, several important industries which are large 
consumers of coal made it known that they were 
willing to pay higher prices for coal due to be delivered 
to them under contracts, on condition that the money 
were devoted to bettering the wages of the workers 
in the coal-mining industry, Other industries, however, 
declined, among them the railway companies. 


A statement issued by Mr. Joseph Jones, the president 
of the Mineworkers’ Federation of Great Britain, a 
day or two beforé the resumption of negotiations, was 
generally regarded as not at all helpful. In it, Mr. 
Jones reiterated “in the firmest possible way ” that a 
strike could “ be avoided only by a substantial wage 
offer on a national basis.” ‘In this way only,” he 
said, “ can wages be dealt with on a satisfactory basis 
and justice done. throughout the coalfields. The 
claim of the miners was for a uniform increase of wages 
throughout the country, but instead of an offer on this 
basis the only proposal they received was that they 
should go back to their districts and discuss varying 
and unspecified offers in the different coalfields. Such 
a proposal violates the principle of the miners’ claim 
and provides no remedy for the grave injustices which 
now exist in the coalfields. For it is in those districts 
where wages are lowest that any offer on a district 
basis would be low and totally inadequate. Further, 
district offers would provide no remedy for the present 
unsatisfactory conditions in the industry and no 
check to inter-district competition. Their object 
is manifestly to throw the whole controversy back 
into the melting-pot of district discussions and so 
break up the national solidarity of the miners by 
dividing and dealing with them separately in the 
districts.” 


Discussing the subject of unemployment in a book 
which has recently been published in Poland, Mr. 
Czeslaw Klaner, president of the Association of 
Chambers of Industry and Commerce, says that it is clear 
that the reduction of hours of work is a question of 
— international importance, and those responsible 
or production in each country should demand regula- 
tion of them on the basis of international decisions 
binding all parties. In his opinion, a satisfactory 
international solution of the problem will facilitate 
the adoption, also on international lines, of other 
methods of regulating production, which will free the 
world from much of the distress caused by unemploy- 
ment and depression. 








Fotre pe Paris.—The Paris International Trade 
Fair is this year to be held from May 16 to June 2. 





Intending exhibitors from the United Kingdom are 
| invited to get in touch with the London office of the 
| Fair, at 17, Tothill-street, S.W.1. The head office of the 
| Foire is at 23, Rue Notre-Dame des Victoires, Paris. 
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125-C.C. MOTOR-CYCLE ENGINE UNIT. 


CONSTRUCTED BY MESSRS. THE VILLIPRS ENGINEERING COMPANY, LIMITED, ENGINEERS, WOLVERHAMPTON. 
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125-C.C. MOTOR-CYCLE ENGINE 
: UNIT. 


WHEN discussing the exhibits at the recent Bicycle 
and Motor-Cycle Exhibition at Olympia,* we men- 
tioned a new two-stroke unit, incorporating a gear-box, 
for employment on the cheaper des of machine. 
The unit, made by Messrs. The Villiers Engineering 
Company, Limited, Wolverhampton, was shown fitted 
to a Wolf cycle, and we emphasised at the time that it 
was intended to be fitted into a very light and simple 
frame, but that it was unsuitable for attachment to an 
ordinary pedal cycle, the frames of the latter, in 
general, being insufficiently strong to resist the stresses 
and vibration resulting from a power drive for any 
length of time, The unit is illustrated in Figs. I to 3 
on this page, and it will be noticed from Fig. 1 that 
the piston is of the latest flat-topped type, and that 
the cylinder incorporates twin exhaust ports. The 
cylinder bore is 50 mm., and the piston stroke is 
62 mm., giving a capacity of 125 c.c. A detachable 
aluminium-alloy cylinder head is fitted, with deep 
cooling fins, as shown in Figs. 1 and 3. The head 
may be turned through 180 degrees to give alternative 
positions for the sparking plug and inlet manifold. 
The head shown in Fig. 3 is a preliminary design with 
the sparking plug in the centre; the final design is 
shown in Fig. 1 with an inclined plug fitted opposite 
to a release valve for easy starting. As will be clear 
from the same figure, the crankshaft is carried on 
three ball bearings, and there is a plain bearing at each 
end, in addition, to maintain compression. The small 
end of the connecting rod is fitted with a plain bronze- 
bushed bearing, while the big-end bearing is of the 
roller type. The gudgeon pin is fully floating, the 
piston bosses being also bushed. The well-known Villiers 
flywheel magneto is fitted, but is of a special small type 
to suit the engine. The magneto incorporates coils for 
the direct lighting of the cycle lamps. Petroil lubrica- 
tion is employed, and the carburett<r is of the Villiers 
Midget type having a single lever with strangler. It 
is fitted on the left-hand side when the engine is 
mounted in an inclined position, and on the right- 
hand side when the engine is vertical. 

As shown in Fig. 3, the gear-box forms one unit 
with the engine, the drive from the engine crankshaft 
to the gear-box input shaft being by a totally-enclosed 
Renold chain running in an oil bath. The engine 
sprocket has 19 teeth, and the clutch sprocket has 
44 teeth. The clutch, shown to the left in Fig. 2, 
has cork friction surfaces with external springs, and is 
hand operated. The gear-box is of the constant-mesh 
three-speed type, giving ratios of 1, 1-62, and 2-92 to 1. 
The arrangement of the gears is shown in Fig. 2, | 
from which it will be seen that the sprocket on the | 
output shaft is located in a chamber between the | 
clutch and the gear-box proper. This sprocket has 
13 teeth, and is mounted on a sleeve passing through 
the wall of the gear-box and formed with a spur 
wheel on its inner end. This wheel, on which the 
direct-drive dogs are cut with are recesses between 
them, is in permanent engagement with a wheel on 


















* See ENGINEERING, vol. cxl, page 614 (1935). 
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the lay-shaft. The input shaft passes right through 
the box and has a pinion, keyed to its right-hand end, 
in permanent engagement with a wheel normally 
running free on the layeshaft. A third pair of wheels, 
in permanent engagement, is mounted on the two 
shafts, the gear changes being effected by moving 
this pair in unison. The gears are shown in the 
neutral position in the drawing. To engage the first 
speed, the sliding pair is moved to the left, engaging dog 
teeth on the lower sliding wheel with corresponding 
teeth on the lower wheel normally running free on the 
lay-shaft. The movement in effect locks this wheel to 
the lay-shaft, and the drive is transmitted through the 
two outer pairs of wheels, the upper wheel of the 
sliding pair running “free on its shat. Second s 

is engaged by moving the sliding pair to the left from 
the position shown, when the upper sliding wheel 
engages with four feathers on the input shaft. The 
drive is then through the left-hand and sliding pairs. 
Top speed is engaged by moving the sliding pair to 
the left until dogs on the upper sliding wheel engage 
with the dogs already referred t to on the output-shaft 
sleeve, giving a direct drive with the lower sliding wheel 
clear of the feathers on the lay-shaft, and running free. 
The gear-box is provided with a kick-starter, the 
arrangement of which will be clear from the figure, 
— also shows the change-speed lever and selector 








THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


Tue forty-third general meeting of the Society of 
Naval Architects and Marine ineers was held in 
New York on November 14 and 15. The two branches 
of the Society’s interests were equally represented in 
the programme of eleven papers, five dealing with 
ship subjects and five with engineering, while the 
opening paper, on engineering education, might be 
regarded as common to both, In addition to the papers 
of which we give abstracts below, Captain E. F. ert, 
U.S.N., presented results of some “ Form Resistance 
Experiments ” which tended in favour of the bulbous 
bow ; Professor L. A. Baier gave the results of a tank 
investigation of the “‘ Resistance and Wake of a Tanker 
Model” in the ballast condition; and Messrs, P. R. 
Bassett and F, P. Hodgkinson, in “ New Studies of 
Ship Motion,” recorded a series of observations at sea 





upon the rolling of the Conte di Savoia, with and 

without the gyro-stabilisers in action, more especially in 

quartering and following seas. 

EnGrIneEERING EpucaTIon IN ENGLAND AND 
GERMANY. 


Lieutenant R. D. Conrad, U.S.N., discussed, under the 
title of “‘ Engineering Education in England and Ger- 
many,” the curricula of the Universities of Cambridge, 
Durham, Liverpool and Glasgow, and compared the 
training given, in general terms, with that of the German 
technical schools and American universities, the 
observations being made during the author’s tenure 
of a scholarship from the Society of Naval Architects 





In points of detail he observed so many individual 
differences that a direct comparison between the 
methods of England, Germany and the United States 
was not possible, but it appeared that American 
engineering education was handicapped at the outset 
by a relative lack of preparation in the’ secondary 
schools. The student entering an English university 
had already received a solid and painstaking grounding 
in the fundamental sciences, at least equivalent to the 
first year in an American university, and the prior 
education of the German engineering student appeared 
to be even more thorough. Progress during the univer- 
sity years could therefore be rapid-and comprehensive. 

The English universities emphasised the develop- 
ment of the critical and analytical faculties, and the 
training of the intelligence so that the graduate could 
apply his talents in any of the special branches of 
engineering. The German system tended towards a 
high degree of specialisation, and in general the German 
student enjoyed closer contact with the large research 
laboratories. The American engineer had a preference 
for experimental rather than analytical methods, and 
therefore less mathematical training might be acceptable 
than was provided in European practice, but the 
author considered that greater proficiency in analytical 
methods might be encouraged. He stressed the 
popularity of scientific education in Germany, quoting 
the approximate enrolments in six of the eleven technical 
high schools, Berlin (the largest) having 4,000 to 5,000, 
Stuttgart about the same, and Dresden, 4,000. Aachen, 
Karlsruhe and Hannover had respectively 1,000, 1,200, 
and 1,500. In 1934 about 100 students were taking 
the Berlin courses in naval architecture and marine 
engineering, as compared with a total of about 31 in 
Armstrong College (Durham), Glasgow, and Liverpool 
combined. 


Tue Hotprinc Power or ANCHORS. 


A joint paper on “ Determining Anchor Holding 
Power from Model Tests ”’ was pres’ .ted by Lieutenant 
William H. Leahy, U.S.N., and Lieutenant James 
M. Farrin, Jr., U.S.N., and summarised the results 
of experiments made at the Massachusetts Institute 
of Technology on model anchors of the mushroom 
type, the naval stocked type, and five forms of 
stockless anchor. The apparatus consisted of a test 
tank 15 ft. long, 21 in. wide, and 30 in. deep, filled 
to a depth of 16 in. with fine sand having an 
average grain diameter of 0-88 mm. The wand was 
covered with 9 in. of water. The model under test 
was buried in the sand, with the shank lying horizontally 
on the surface, and the pull applied by a wire attached 
to the shackle and led t sheaves to a chain fall, 
in which a spring balance was introduced. During the 
first part of the pull the anchor buried itself, building 
up a mound of sand, the reading increasing to a maxi- 
mum value, which was maintained during the remainder 
of the pull. This value was the actual holding power 
of the anchor in sand. Similar tests were afterwards 
made, using a blue clay bottom. 

Previous experiments had shown that no correction 
was necessary for the grain size of the sand when 
testing anchors weighing 5 Ib. or more. The weight 
of the anchors was determined to within one-tenth of a 
pound, and the fluke areas obtained by measurin 
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their shadows projected by a point source of light an 
corrected for the distance from the light. The values 
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of holding power quoted in the paper were averages of 
10 separate tests in each case, and no difficulty was 
found in obtaining figures differing by no more than 
5 per cent. In testing the stockless anchors, the angle 
between flukes and shank was set at 50 deg., initial 
experiments having shown that maximum holding 
power was obtained between the angles of 45 deg. 
and 55 deg. In tests of one anchor having an angle of 
65 deg., the holding power was relatively poor and 
the anchor failed to bury itself. 

In setting out the results, it was decided to plot 
the holding power against fluke area rather than weight, 
as it varied in proportion to the volume of bottom 
material disturbed, which in turn depended upon the 
size of the object drawn through the material. 
area was to be the determining factor, by a 


special test of an aluminium anchor, weighing 9 |b., | 


of the same size as an ordinary test anchor weighing 
20 Ib. The weight of the aluminium anchor was 
insufficient to bury it fully, but when it was artificially 
buried, its holding power was in proportion to the 
fluke area. Plotting logarithmically the holding 
power and fluke area, an equation was obtained of 
the form P = KA", in which P = holding power in 
Ib., and A = fluke area in squareinches. The coefficient 
K, which varied with the form of the anchor, ranged 
from a minimum average of 0-83 (in sand) to a maxi- 
mum of 3-31 (in clay). The exponent of A should be 
raised to the power } for the equation to be dimen- 
sionally correct. The experimental results gave 
values of 1-53 to 1-55, which was reasonably close, and 
1-5 was therefore used in applying the data obtained. 
For the five principal types of anchor tested, the 
following values of K and A were derived :— 





| 
| Equation. | h (sand). | K (Clay). 
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The weight of an anchor being always known, where- 
as the fluke area is not, it was convenient to determine 
the holding power for a known weight, and the results 
appeared sufficiently consistent to enable this to be 
done. The required holding power depending on the 
drag on the ship due to wind and current, a suitable 
anchor could be selected for a new ship by calculating 
the ratio of the drag on the new ship to that of an 
existing ship, using the formule developed by Captain 
E, F. Eggert, U.S.N., in the manner illustrated 
in the paper. Comparison of the method with the 
anchor rules of the American Bureau of Shipping, 
which were based on experience in service, showed 
reasonably close agreement. The determination of 
holding power on the basis of model tests, the authors 
concluded, appeared to be a practicable and accurate 
method, bearing in mind that the application to full- 
scale anchors should be on relative fluke areas rather 
than on weight. 


Tue Strencta or PLatine ry ComMPRESSION. 

Commander H. E. Rossell, U.S.N., Professor of 
Naval Construction at the Massachusetts Institute 
of Technology, in a paper entitled “ Strength of 
Plating in- Compression,” reviewed existing formule 
relating to this subject, and made suggestions for 
further investigations into the compressive strength 
of longitudinally-framed vessels. Considering the ship 
as a girder, in which the plates of the shell, deck, and 
inner bottom provided most of the resistance to 
bending, he pointed out that the formule of Euler, 
Sezawa, Montgomerie, von Karman, Bryan, and 
others included in the comparison, related only to 
plating not exposed to hydrostatic pressure, and that 
no adequate theory existed for the strength in com- 
pression of plating subjected to such pressure. It 
seemed desirable, therefore, so to dispose the material 
of a ship’s structure as to provide for substantially 
lower compressive stresses in the bottom plating than 
in the plating above the waterline. As a means to 
this end, he suggested .he use of two rows of rivets, 
or two lines of welding, to secure longitudinals to the 
lower shell plating. 

For transversely-framed ships the formule of 
Montgomerie were considered the best available. These 
were based upon the series of tests carried out by 
Lloyd's Register of Shipping, and were presented in 
a paper read by Dr. Montgomerie in April, 1934, before 
the Japanese Society of Naval Architects. The final 
equa ion obtained had been checked against the cases 
of some 30 ships, the decks of which had buckled in 
service, and was thus confirmed by experience. For 
ships subject to high longitudinal stresses the longi- 
tu system possessed an inherent advantage, as 
the longitudinals could act fully in compression as 
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well as in tension, but in this case also there was a 
| lack of an adequate theory for design, If continuous, 
| as they should be, the longitudinals might be reckoned 
| as fully effective parts of the ship girder, but any lack 
| of stiffness in them would also reduce the critical stress 
| of the plating to which they were attached, so weaken- 
|ing the girder as a whole. In vessels liable to be 
highly stressed in service, he suggested that the longi- 

tudinals should be spaced at a distance apart not 


exceeding 60 times the plate thickness in the parts of | 


| the structure remote from the neutral axis. Further, 
in longitudinally-framed ships, light but continuous 
| plating similarly situated should be stiffened at corre- 
sponding intervals if it was to be reckoned fully effective 
in compression. 


Tue Propuction oF Marine GEARING. 


The paper on “ Methods Used in Producing Marine 
| Gearing,” by Mr. W. E. Sykes, although illustrated 
principally by reference to the methods and tools 
| employed by the author’s firm, the Farrel-Birmingham 
| Company, of Buffalo, N.Y., treated the subject from 
| first principles, and provided an interesting survey of 
| the precision standards now obtaining in American 
|marine gearing manufacture. The author pointed 
| out that the three methods of gear generation, using 
| respectively as the primary element a supposedly 
perfect pinion, a rack, and a worm type of cutter, were 
basically the same, though the third method differed 
| from the others in that the axes of the two elements 
| were not parallel. This system, the method of hobbing, 
was the most fully developed when marine gearing 
was established by Sir Charles Parsons in 1909, and 
was therefore adopted. It was still in use, suitably 
improved to meet modern conditions. The first 
marine geared turbine had gears running at a peripheral 
velocity of 40 ft. per second, but present-day precision 
gearing could be run up to 200 ft., or even 300 ft., per 
second without undue noise or vibration. 

The degree of precision required for such perform- 
ances was of a high order and the difficulties were 
great, even when the rotating elements were of plain 
circular or cylindrical form, as the tolerance limits 
of 0-0002 in. to 0-0003 in. applied not only to cylin- 
drical surfaces, but also to tooth curves having a 
helical trace and to the pitch of the teeth around the 
periphery of the gear. The type of hob now used 
was single-threaded, j.¢., it was equivalent to a helical 
pinion having one tooth. Theoretically, the tooth or 
teeth should be of involute contour in a plane at right 
angles to the axis, but in practice, for marine gearing, 
they were usually made nearly of theoretical involute 
rack shape in a plane containing the axis, the resultant 
discrepancy being too slight to affect the performance 
of the gear, It was to be noted that the cutting 
edges in such a hob were disposed over the peripheral 
surface. 

In the pinion type or gear-wheel type of cutting 
tool, on the other hand, all the cutting edges lay in 
a plane at right angles to the axis. This difference 
made the production of the tool much easier, as the 
involute contours could be ground by a generating 
process and could be readily checked in a very precise 
manner by a testing instrument described and illus- 
trated in the paper. The involute surfaces of the 
cutter being generated from a base cylinder, and being 
involute throughout their length, they would generate 
the same involute curves, whether new or worn. 
The author then proceeded to describe the Sykes 
machine, in which the pinion type of cutter is employed. 
The essential difference between the ordinary form of 
hobbing machine and the Sykes machine, he stated, 
lay in the relative rapidity of movement of the various 
elements. The work and the tool revolved quickly in 
a hobbing machine, and the tool reciprocated very 
slowly, whereas in the Sykes machine the work and 
the tool revolved very slowly and the tool reciprocated 
rapidly. The axes of the work and of the cutting tool 
were also parallel, but in the hobbing machine they 
were disposed at an angle to each other. Sykes 
machines (which have been described in the past in 
ENGINEERING) are made with the work axes horizontal, 
which allow the same machine to be used to cut 
both pinions and wheels. The work being supported 
in bearings, gear wheels could be cut after being 
mounted on their shafts. The largest Sykes gear 
generator so far built had a diameter capacity of 22 ft. 
and a face width capacity of 60 in. 

Early troubles with marine gearing had been attri- 
buted largely to the materials used, but the matter 
of precision was even more important than material. 
In the present state of the art it was impracticable to 
make large marine gearing in materials as hard as 
those used in ball and roller bearings, nor could the 
surfaces be finished by an abrasive wheel, consequently 
the specific load-carrying capacity was limited. By 
| using harder materials it would be possible to make 
| the gears of smaller sizes for a given load. It was 
| now possible to use pinions up to 275 Brinell hardness 
'and wheels of 200 to 220 Brinell. It had not been 
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practicable up till the present time to use alloy steels 
for the rims of high-speed gear wheels, and therefore 
a straight carbon steel was usually used. For low- 
speed gears of double-reduction units, steel castings 
were suitable, but to get reliable material of requisite 
hardness, the steel should contain a small amount of 
molybdenum. 

Machine-shop technique in cutting large gears 
required the precision methods of a physical laboratory. 
The measuring instruments used should read reliably 
in ten-thousandths of an inch, and it was not sufficient 
to rely upon a single instrument. Shaft journals 
should be round within 0-0004 in., and should be 
| checked when supported in Vee-blocks. The edges of 
gear-wheel rims and the end faces of pinions should 
}run true within 0-0003 in. to 0-0005 in., depending 
|on diameter, and the peripheries should be parallel 
within 0-0003 in. per ft. Aceuracy in these portions 
was not in itself of vital importance, but was necessary 
because the surfaces mentioned served as gauge points 
during cutting, and as surfaces of reference for any 
subsequent verification of accuracy. Teeth should be 
very accurately pitched. It was difficult to gauge 
this by cumulative error, i.e., by gauging from tooth 
to tooth, and the author preferred to ensure accurate 
setting by the use of nickel-silver divided circles. The 
accuracy of individual teeth was gauged with a com- 
parator. Particulars of the Sykes comparator were 
given, and the author concluded with some remarks 
on methods of finishing gears and of mounting them 
in their housings. 





Tue ControL oF SUPERHEAT. 


Mr. Thomas B. Stillman, of the Babcock and Wilcox 
Company, New York, in his paper on “ Control of 
Superheat,” summarised the principal causes likely to 
result in fluctuations in superheated steam temperature 
and the methods adopted in modern practice to limit 
them to values ensuring safe operation of the super- 
heater and the steam-using plant under all normal 
conditions of working. Control of superheat was 
especially necessary in marine installations, he premised, 
owing to the radical differences between steam require- 
ments in port and those when under way. 

The factors chiefly affecting the degree of superheat 
were the feedwater temperature, the proportion of 
saturated auxiliary steam in relation to the total 
steam production, the percentage of excess air in the 
products of combustion, the amount of moisture in 
the steam supplied to the superheater, and the location 
of superheaters in the boilers. Increasing the feed 
temperature to a boiler decreased the superheat for 
a given rating because it increased the steam flow 
through the superheater, with no corresponding change 
in the gas flow. For the conditions considered in the 
paper, with superheat varying between 240 deg. and 
285 deg. F., and feed inlet temperatures ranging 
between 170 deg. and 340 deg. F., a variation of 10 deg. 
in feed temperature caused a change of approximately 
1 per cent. in superheat. The effect of taking steam 
for the auxiliaries or for heating purposes directly 
from the boiler drum was to reduce the quantity of 
steam passing through the superheater, so that the 
remaining steam absorbed more heat per pound than 
if all the steam generated went through the super- 
heater. By-passing 15 per cent. of the steam increased 
the superheat of the remainder by about 15 per cent., 
and by-passing 55 per cent. approximately doubled 
the superheat. It was due to this effect, especially 
under manceuvring conditions, that desuperheaters for 
auxiliary steam had come into fairly general use on 
board ship; by their use, all the steam generated by 
the boilers could be allowed to pass through the super- 
heater at all times, the auxiliary steam being desuper- 
heated as required. 

Unless the superheater was of the strictly radiant 
type, the superheat temperature increased with a greater 
excess of air in the products of combustion, due to 
the fact that the gas temperature in the tube bank 
was not reduced as much as it would be with iower 
excess air. The further back from the furnace the 
superheater was located, the greater the effect of a 
change in excess air; with an interdeck superheater 
separated from the furnace by about 15 per cent. of 
the boiler-heating surface, a change in excess air irom 
12 per cent. (14 per cent. CO,) to 28 per cent. (12 per 
cent. CO,) would increase the superheat approximately 
7 per cent. If the gases passed over about 40 per cent. 
of the boiler-heating surface before reaching the 
superheater, the increase of superheat would be 
approximately 15 per cent. 

The effect of initial moisture in the steam became 
more serious at the higher temperatures of super- 
heat, and at lower steam pressures. Under the 
conditions of 400 lb. per square inch and 250 deg. F. 
superheat, 1 per cent. of moisture would reduce the 
superheat by 14 deg. F. The location of a superheater 
in the boiler was an important factor in the slope of 
the superheat-rating curve. A convection superheater 
well removed from the furnace would show a rapid 
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percentage increase in superheat with higher boiler 
ratings; if it were moved nearer to the furnace, the 
curve would flatten. A radiant superheater in the 
furnace would give a lower superheat with increase in 
rating; hence, by combining a radiant-type super- 
heater with one of the convection type in the same 
boiler, a comparatively flat superheat curve might 
be obtained. A single superheater could be arranged 
to give a flat superheat-rating curve where the load 
conditions were steady and not liable to sudden 
changes. Radiant-heat superheaters were impractic- 
able on board ship in combination with the convection 
type, and it was usual, therefore, to have a superheater 
so placed as to give a rising superheat at increased 
ratings. 

There were two fundamental principles generally em- 
ployed in controlling superheat, viz., (1) to provide an 
excess of superheating surface to give the desired steam 
temperature at low rates, with provision for cooling 
the steam at the higher rates; and (2) to control the 
flow of gases.over the superheater so that the steam 
temperature always remained within certain limits, 
irrespective of the boiler rating. The first method 
had no measurable effect on the efficiency of the boiler 
unit, but the second method did affect efficiency. 
The cooling type of control could be applied by injecting 
water into the steam, or by passing the steam through 
a heat exchanger. Spray-type desuperheaters were 
simple and compact, but required some suitable auto- 
matie thermal control, and, owing to the unavoidable 
lag in operation, might introduce occasional difficulties 
with excessive temperature, or with water carried over 
by the steam. Thé latter drawback could be largely 
eliminated by using the surface evaporation type of 
desuperheater, but the sensitivity of control was 
similar in both cases. 

The convection type of desuperheater avoided the 
possibility of contaminating the steam with impurities 
from the cooling water, as the two were not allowed 
to mix. Either feed water or water from the boiler 
might be used as the cooling medium, the latter being 
the simpler from the operating point of view. In 
theory, a desuperheater mixing the cooling water with 
the steam could be installed halfway through the 
superheater passes, with the thermostatic control at 
the superheater outlet, but in practice the last pass 
of superheater tubes was exposed to less risk of 
damage if the desuperheater itself were located at the 
outlet of the superheater. For auxiliary steam services 
afloat it was the almost universal practice, in the 
higher temperature equipments, to desuperheat a 
portion of the steam which had been through the 
superheater, but if proper control of the gas flow could 
be maintained in the boiler unit, saturated steam for 
auxiliary purposes could be taken directly from the 
boiler drum. If auxiliary desuperheaters were neces- 
sary, the simplest and lightest type was a coil of pipe 
below the water level in the boiler drum. 

Contrel of superheat by regulating the gas flow 
might be effec by means of dampers in the boiler, 
or by fitting separately-fired superheaters. Dampers 
might be placed within the boiler (though with some 
risk of warping them), or, as was more usual in marine 
practice, in the uptake. A condition of unbalanced 


gas distribution was inherent in the use of dampers, 
and care should be taken to avoid the risk of local 
damage due to concentration of the hot gases on 








portions only of the heating surfaces. For this reason 
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dampers were often fitted so as to close off only a 
certain percentage of the free gas-flow area, In 
A-type boilers it was customary to place the super- 
heater in one of the two boiler banks, In the damper- 
controlled A-type boilers of the Empress of Britain, 
one large damper above the steam drum served to 
control the gas flow through the two boiler banks, 
but in the F t-type test boiler in the Naval 
Boiler Laboratory at the Philadelphia Navy Yard, 
dampers were installed in both aguas. The damper 
above the saturated bank closed only 49 per cent. of 
the uptake area, to avoid damage to the superheater 
by excessive restriction on this side, but the damper 
above the superheater, when closed, stopped all flow 
of gas through that side of the boiler. With this 
arrangement, and operating the boiler at 0-75 Ib. of oil 
- hour per square foot of boiler-heating surface, it was 
‘ound possible to vary the superheat from 200 deg. F. 
(with the saturated uptake 51 per cent. open) to 
30 deg. F. (damper in uptake over superheater closed) 
when the CO, in the uptake gases was 14 per cent. 

Unquestionably, the author concluded, the separately- 
fired type of superheater provided the ideal method of 
control. In its simplest form it consisted only. of 
tubes containing the steam to be superheated, the 
furnace being large enough to guard against local flame 
impingement, but it was difficult to arrange for such 
a furnace.on board ship, and marine designs therefore 
inco ted a water screen, which protected the 
superheater and also generated a considerable propor- 
tion of the steam required, Owing to the disadvan 
that the ordinary separately-fired superheater was only 
suitable for large powers with a multiplicity of boiler 
units, an integral separately-fired type had been 
developed, forming virtually. one-half of an A-type 
boiler unit, the combustion chamber being divided by 
a stud-tube partition wall. The burners and their air 
supply on the saturated side of the unit were controlled 
by the steam pressure in the boiler drum, and the 
burners and air supply on the superheater side, by the 
steam temperature at the superheater outlet, An 
illustration was appended, of a unit of this type, 
designed to generate steam at 1,200 lb, pressure and 
950 deg. F. total temperature when under way, and 
in woe of being operated in port with the burners 
lighted under the saturated side only. If desired, a 
moderate superheat could be obtained by lighting only 
one of the two burners provided under the superheater 
side. 


VIBRATIONS IN PROPELLER SHAFTING. 


A new form of torsionmeter capable of recording the 
fluctuations of torque in a revolving shaft was described 
by Dr. W. J. Miller, Chief Superintendent Engineer of 
the Royal Packet Navigation Company, Holland, in a 
paper entitled “ Measuring Vibrations in Ships’ Pro- 
peller Shafting.” Dr. Miiller classified earlier forms of 
torsionmeter as “long base,” in which the twist was 
measured over a great length of the shafting, and 
“‘ short base,”’ using a length of a few feet or even less, 
and pointed out that the long-base instruments shared 
the common disadvantage that the reading was taken 
at one end of the base length, and the relative position 
of the other end had to be transmitted by some means 
to the o ing end. In his own system, a long base 
method which been supplied to several ships for 
ordinary use as well as (or recording purposes, measure- 
ments were taken at both ends of the measured length 





by electrical. means, employing two rotating discs, a 
simple form of stroboscope, and neon or other similar 
tubes. The secondary circuit of a transformer was 
connected with the vacuum tubes, arranged in series 
with an adjustable spark gap serving as a damping 
device, which allowed exposures of 0-00001 second to 
be obtained without difficulty. The primary of the 
transformer was connected with an adjustable inter- 
rupter, worked by cams on the shaft and in parallel 
with a condenser. The current was supplied by a 
storage battery. When the interrupter was placed 
under one of the cams the primary circuit of the 
transformer was broken once in each revolution of the 
shaft, and the two vacuum tubes lighted simultaneously 
during a very short period, in which the observers at 
the two discs could read the position indicated relatively 
to two fixed points. By putting 8, 12, 16, 24, or any 
other number of cams on the shaft, readings could be 
taken at different positions in successive revolutions, 
giving, over the series of observations, an average 
picture of what was actually happening in the shaft, 
which, in favourable circumstances, was practically 
identical with the torque during one revolution, 
Besides visual records, it had been possible to make 
photographic recores with a torsionmeter of the same 
type, but modified to permit of photographing different 
positions of the shaft at two places simultaneously 
during one or more complete revolutions. Diagrams 
obtained in this way, and reproduced with the paper, 
showed the torsional vibrations at different speeds, 
and the magnitude of those developed at low critical 
speeds, greatly exceeding the torque at full power. 
Particulars were also given of measurements made to 
investigate the influence of damping due to the pro- 
peller resistance, the results of which were compared 
with those of Frahm; they did not correspond very 
closely, but the author hoped that the simple strobo- 
torsioscope described might be applied to extend the 
study of damping effects in ships’ propeller shafting. 


(To be continued.) 








SINGLE-PHASE REPULSION 
INDUCTION MOTORS. 

Tue popularity of the single- repulsion induc- 
tion motor for work where heavy starting duties have 
to be dealt with, results in many of those machines 
being placed in the charge of unskilled operators. 
It is, therefore, important that they should be simple in 
design and reliable in construction. It is claimed 
that these conditions are met in the latest t of 
“Minor” motors, which are constructed by Messrs. 
Crompton Parkinson, Limited, Bush House, Kings- 
way, London, W.C.2. These motors, an idea of whose 
design will be gathered from the section reproduced 
herewith, are available for outputs from yy, h.p. 
to 14 h.p. as drip-proof machines, and from } h.p. 
to } h.p. when totally enclosed. Geared units, hose 
proof and explosion proof t , are also available 
in certain sizes, and they can be supplied for vertical 
or horizontal mounting. Electrically they’ more 
than comply with the appropriate British standard 
specifications. Mica, protected by leatheroid or 
fibre plates, is used for insulation, and every care 
has been taken to design the windings, brushgear 
and short-cirouiting poe» Bam and to balance the 
rotors, so that quiet running is ensured. 

For the same reason, special attention has been paid 
to the bearings. In this ee shows 
that the degree of quietness dem in most small 
motor applications can only be obtained with a well- 
designed sleeve bearing. Such a bearing, however, 
requires lubrication at more or less frequent intervals, 
and this attention is often overlooked, with the result 
that excessive wear and other troubles arise. To 
overcome this disability, Messrs. Crompton Parkinson 
have designed a new bearing, the construction of which 
will also be clear from the section 

The principal feature of this bearing is that, as will 
be seen, it is arranged on the lines of an unspillable 
inkwell, and is, therefore, it is claimed, completely 
leak-proof, no matter what position the motor may 
occupy. This feature also enables the machines to be 
despatched with the bearings filled to by ays £ and 
therefore ready for immediate service. In addition 
to the oil contained in saturation in the wool wicks, 
a large well is provided, which holds much more oil 
than is usual in small motors. For example, the 
capacity of the driving end housing of a 4-h.p. motor is 
nearly 2 cub. in., and is thus sufficient for as much 
as two years’ service under normal conditions. The 
elimination of the end knock, which is due to the 
oscillating thrust set up when emplo a Vee belt 
drive, such as is common on small igerator drives, 
has always been a difficult problem, but has, it is 
hoped, been overcome by lubricating the thrust surface 
by separate wicks leading direct from the main oil 
supply to the thrust collars. This, it is claimed, 





ensures an ample supply of oil additional to that which 
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escapes from the ends of bearings, and results in the 
amount of wear being insignificant, even with the 
heaviest loads. Any end movement of the rotor 
caused by external end thrust is cushioned without 
shock by strong spring washers at each end. The 
thrust washer in rubbing contact with the bearing is 
keyed to the shaft, so that relative rotation between 
it and any packing shims is prevented, and a further 
common source of wear and end play is eliminated. 
A free flow of oil is ensured by large duplex wicks of 
pure woven wool, and by the fact that the bushes are 
diamond-bored, to ensure a glass-smooth surface from 
the outset, thus avoiding any tendency to slackness 
after running-in. 

Another point of interest about these motors is the 
brush-lifting and short-circuiting gear. Four brushes 
are provided on all but the two-pole motors, and 
this, in combination with the brush-lifting gear, gives, 
it.is claimed, a long brush life and minimum commu- 
tator wear. The brush-lifting gear is positive, so 
that the brushes cannot remain in an intermediate 
position when the motor is running. The brush 
rocker is a heavy metal die casting, which is spigotted 
on the motor end shield and clamped firmly in position. 
It can be set for a different direction of rotation by 
slackening two nuts only. The short-circuiting gear 
consists of a single phosphor-bronze disc backed by 
a strong compression spring. This combination is 
mounted on a sliding bush which carries the brush- 
lifting ring, and is operated through tension rods by 
centrifugal governor gear. As the successful operation 
of a repulsion induction motor depends to a great 
extent on the complete short-circuiting of the rotor, 
and on this taking place at the correct speed, every 
short-circuiting dise is inspected for perfect flatness, 
the brush-lifting ring is gauged for concentricity and 
thickness, and every precaution is taken to ensure 
smooth and free operation. Finally, every motor is 
tested individually to ensure correct cutting-in speed. 








CATALOGUES. 


Spray Paint Equipment.—A new catalogue of spray 
paint equipment, with illustrations showing the plant in 





| 
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use on many types of work, has come to hand from | 


Messrs. B.E.N. Patents, Limited, Gorst-road, Park 
Royal, London, N.W.10. Portable and stationary units 
and spray guns are dealt with. 

Steam Traps.—To their well-known range of steam 


traps, Messrs. Holden and Brooke, Limited, Sirius Works, | 


Manchester, 12, have lately added a new design. This, 
the Slik steam trap 
form and light of weight. It has a swivel movement, 
to ensure perfect self-centring, a stainless-steel valve, 
and stainless renewable seat. 


, is of the bellows type, compact in | 


Use of Tipped Tools..—Messrs. A. C, Wickman, Limited, | 


Coventry, have recently issued a booklet on the correct 
use and maintenance of Wimet tipped tools. 


Hints | 


are given, and illustrated where necessary, 80 that the | 
best service may be secured with the least trouble and 
expense. Average speeds, and top rakes, for use with | 


various materials are specified. 


Electric Motors.—A folder, sent by Messrs. Hugh J. | 


Scott and Company (Belfast), Limited, Volt 
Ravenhill-avenue, Belfast, gives dimensions, and other 
particulars, of the standard ranges of their direct-current 


shunt-wound motors and control gear, alternating-current | 


uirrel-cage induction motors and controllers, single- 

motors, and direct-current generators. 

Split-Casing Steam Turbines.—Moessrs. Mather and 
Platt, Limited, Park Works, Manchester, 10, have sent 
us a pamphiet devoted to the features of their small 
horizontal split-casing steam turbines, of the simple- 
impulse, velocity-compounded type. These are primarily 
constructed for driving all types of centrifugal pumps, 
as well as direct and gear-driven, induced and forced- 
draught fans. 

Steel Storage Equioment.—Steel cupboards, clothes 
lockers, filing cabinets, and the amaller items of office 
equipment in metal, are made by Messrs. The Valor 
Company, Limited, Bromford, Erdington, Birmingham. 
A folder to hand shows their special features and provides 
useful information. Other publications received from 
the firm deal with storage equipment for lubricating oil 
and with fire qutinguichens 

Temperature, Pressure, and Other Recorders.—Circular 
chart recorders form the subject-matter of a large folder 
published by Messrs. The Drayton Regulator and Instru- 
ment Company, Limited fest Drayton, Middlesex. 
The designs shown are suitable for temperature, pressure, 
vacuum, differential pressure, or water-level changes. 
The temperature types are supplied in three classes for 
various ranges, up to 1,000 deg. F. 

Motor Stock List.—A handy ket-size stock list 
issued by Messrs. Higgs Motors, Limited, Witton, Bir- 
mingham, 6, gives, in a concise and convenient form, 
the particulars relating to the direct and alternating- 
current motors, and dynamos, held by them in stock. 
Though the list is very comprehensive, the firm make 
other sizes and types, as well as control equipment, 
geared units, and battery-charging dynamos. 


Cables and Service Cut-outs.—Measrs. British Insulated | 


Cables, Limited. Preseot, Lancs, have sent us two 
pamphiets, one dealing with cables for working pressures 


Works, | 





EN 


DIAGRAMS OF THREE MONTHS’ 


NOVEMBER 


OCTOBER 


5 17 
OCTOBER 


METAL PRICES. 


DECEMBER 


x 
46 


460M 26 BDOHABWW 
DECEMBER -pxcineeRING” 


Norsz.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “ fine foreign” and “ standard” metal, 
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for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
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bridge and tank qualities, and those for steel rails are for heavy sections. The 
Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
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and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 
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descriptive and test information on service cut-outs, 
with non-conductive cases, and for 15-ampere, 30-ampere, 
and 60-ampere ranges for 250-volt circuits. Illustrations 
in the latter show many different standard designs, and 
sealing chambers for use with them. 

Wiring Systems and Timing Starters.—Publications 
sent by Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, deal with 
wiring systems, of the lead covered, watertight, or tough 
rubber-sheathed types, as well as all accessories, and 
with direct-current timing starters for variable and 
constant-speed motors. 

Free-Roller Slwice Gates.—The necessity of adequate 
strength in the construction of sluice gates to withstand 
the forces of large bodies of impounded water is empha- 


| sised as an essential feature of the design of such equip- 


| 


| 


ment in a brochure sent to us by Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock. To illustrate the firm’s 
contribution to this subject, views are given of a number 


of 20,000 volts to 25,000 volts, and the other giving! of important sluice-gate barrages throughout the world. 


High-Tension Reetification.—Inefficiency of radiological 

uipment for X-ray work cannot be tolerated, and 
Philips Metalix, of Messrs. Phili Lamps, Limited. 
145, Charing Cross-road, London, W.C.2, have issued a 
booklet giving the fullest particulars of the rectifying 
valves they produce, in order that the troubles sometimes 
found in this section of the plant equipment may be 
eliminated. The functions of the various types are 
clearly indicated. 


Pipe Moulding and Lining.—A handsome book, well 
illustrated, has been published by Messrs. The Staveley 
Coal and Iron Company, Limited, Hollingwood, near 
Chesterfield, with the title “ Staveley Products.”” In its 

are recorded many interesting facts about the 

| on aati in its 230 years of uninterrupted and progressive 
existence. Illustrations depict the plant in the works 
employed in making pipes of all sizes, vertical cast and 
un, and for lining them with concrete, when necessary 
Tocounte oi their wagon shop, wood wool and othe: 





sections, are given in very readable form. 
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105,000- KW. TURBO - ALTERNATOR 
AT THE BATTERSEA STATION OF 
THE LONDON POWER COMPANY. 


Tuk new generating set, which has now been in 
operation for some three months in the Battersea 
station of the London Power Company, is the largest 
yet installed in Europe, and has a capacity some 
40 per cent. greater than that of the next in size 
in Great Britain. It was constructed by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
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of this set to pass through the foundations of the| together and welding was also used to form them 


new unit. Careful arrangement of the main steam 
pipes to the new set was necessary in order to 
|obviate any encroachment on the loading bay, 
while they were also located so as to give the neces- 
sary head room on the intermediate floor. It was 


| thus possible to place the condensers symmetrically 


about the centre line half-way between two of the 
main building stanchions, and to give the connec 
tions from the main alternator a straight run into 
the switchgear annexe. The longitudinal centre 











|into an integral structure on site. The interme- 
| diate floor level, which is 12 ft. above the base- 
|ment, and is constructed of Estler-Irving open- 
| work fabricated grating supported on steel joists, 
is carried through this structure with a head room 
| of 6 ft. 9 in., except at one point. This reduces the 
walking distance between the various parts of the 
| plant. As far as possible, the auxiliary apparatus 
|has been arranged in groups having common 
characteristics, the evaporators and feed heaters 
| being on the east, and the oil and air-cooling plant 
|on the west. The majority of the valve hand 
| wheels are accessible from the 14-ft. level, and the 
majority of the auxiliary plant, except the boiler 
feed and test pumps, can be handled by the main 
station crane. 

As, apart from the 54-in. circulating water pipes 
and gauge instrument connections, there are about 
18,000 ft. of pipework, varying in diameter from 
$ in. to 30 in., and 400 valves near the 105,000-kW 
| unit, care had to be taken not to occupy an undue 
| amount of space, to prevent unsightliness, and not 

to cause inconvenience to the operating staff. 
Each pipe had also to be supported, drained, and 
| allowed to expand without undue stress. To fulfil 
| these conditions, the high-pressure piping, which 
|was supplied by Messrs. Aiton and Company, 
Limited, Derby, has been fitted throughout with 
Corwel joints. The drainage of clean water from 
spaces which are never below atmospheric pressure 
is taken in separate pipes to one common drain- 
recovery tank. This tank is connected to the 
vacuum space of the condenser through a float valve, 








Fie. 2. 


Trafford Park, Manchester, to the specification of 


Sir Leonard Pearce, C.B.E., engineer-in-chief, and | 


consists of a 105,000-kW turbine, driving a 110,000- | 
kVA main alternator, a 6,250-kVA auxiliary alter- | 
nator, and three exciters. All the machines are | 
arranged in line, and the overall length of the | 


Low-PressuRE CYLINDER CASING IN THE MAKERS’ WORKS. 


line of the set was kept in line with that of the 
two existing sets, as was all the handrailing. 
Symmetry has thus been preserved. The pipework 
has also, as far as possible, been kept out of sight 
under the floor. 


To give adequate access to the subsidiary appara- | 


so that all the water is recovered. Drainage from 
spaces which are liable to be under vacuum is 
effected by pipes which are led to a flash box near 
the condenser, the usual atmospheric connection 
being omitted. Whether these drains are in action 
or not is shown by a thermometer placed close to 


complete unit, a view of which appears in Fig. 10|tus and pipe work, the turbine cylinders and| the hand wheel of the valve. For convenience, 
on page 66, is about 120 ft. The condenser and | condensers are supported on a steel framework. | all drain valve hand wheels which require constant 


principal auxiliaries were also included in the 
contract. The entire installation is of British | 
manufacture. 

As the space available for the new unit was 
originally intended to accommodate a third 67,200- | 
kW set with a length of 102 ft., the lay-out of the | 
auxiliary apparatus had to be carefully considered. | 


This framework is, in turn, built on a concrete | 
plinth which rises about 10 ft. above the basement | 
level. This steel work, a view of which is given in} 
Fig. 3, page 54, was constructed so that its natural 
periods of vibration will be considerably higher 
than those likely to be set up by the running | 
machine, This involved the use of very heavy | 





attention are centralised on a drain table. This 
table is provided with a diagram of the appropriate 
portion of the plant. 

On the other hand, the sub-base foundations of 
the alternators were carried down into the gravel, a 
raft from 10 ft. to 15 ft. deep being built up to the 
engine-room basement level. A reinforced-concrete 


[t was decided to bring the exciter end of the new | section steel, which was mainly manufactured at the | foundation was constructed on this raft and was 


unit as close as possible to the gauge kiosk of No. 2 | 


set and to arrange for one of the main steam pipes | ployed were made up by welding plate sections| and house alternators and their exciters., The 


Metropolitan-Vickers’ works. The members em- 


provided with steel insets for carrying the main 
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alternator air-cooling system and the two external | the inlet end is similar to that at the inlet end of the | between the intermediate and low-pressure shafts 


fans for the main alternator are accommodated in | 
this space, as are the terminal boards. 
The turbine is of the three-cylinder type and is | 
designed to operate with an initial steam pressure 
of from 570 lb. to 600 Ib. per square inch and a 
steam temperature of from 800 deg. to 850 deg. F. 
Its speed is 1,500 r.p.m. The high-pressure cylinder 
is shown in section in Fig. 1 and is in two halves, | 
each of which consists of a single molybdenum-steel | 
casting. A view of the top half cylinder casing is 
given in Fig. 8, Plate IV. The diaphragms are of | 
the Metropolitan- Vickers built-up type and consist 
of molybdenum-steel plate centres, to which inde- 
pendently machined nozzles of the same material 
are riveted. The horizontal joints are provided with 
spigots to prevent inter-stage leakage, while the 
diaphragms themselves are supported, so that they 
can expand concentrically with the shaft. The 
joint is thus not only kept steam tight, but the | 
glands on the inner peripheries of the diaphragms | 
are maintained in their correct position relative | 
to the shaft. Each half diaphragm is provided 
with three sets of keys and keyways. Two of | 
these are at the sides near the cylinder joint and | 
constrain the diaphragm to move horizontally. | 
They were inserted after the diaphragms were | 
in position and are retained by pins inserted from 
the cylinder joint face. The third set o° ‘eys is 
on the vertical centre line and confines any move- 
ment at that point to that plane. The diaphragms | 
can therefore only expand radially in their grooves, | 
a clearance being provided round their peripheries | 
for this purpose. The inner peripheries of the | 
diaphragms are provided with radial clearance 
labyrinth packing rings, each of which is carried 
in a groove and is backed by a series of flat springs. | 
The entire ring can, therefore, move in event of | 
accidental contact. 
The high-pressure rotor, a view of which is given 
in Fig. 11 on page 66, consists of a forged-steel shaft | 
on which the discs are pressed and keyed. The 
moving blades are of rolled section stainless steel, | 
with separate packing pieces. Both the blades and | 
packing pieces have Tee-shaped roots, which fit into | 
grooves turned in the discs. The blade shrouding | 
is in sections and is also of stainless steel. 
The gland at the high-pressure end of the high- | 
pressure cylinder is shown in section in Fig. 7, 
Plate IV. As will be seen, it consists of three main | 
groups of steel comb-type labyrinth segment rings | 
containing six, four and three rings, respectively. | 
These rings are carried in grooves in their housings 
and are each backed by a series of flat springs. 
Similarly, each housing is carried in a groove in 
the cylinder casing and is also backed by springs. | 
Both the individual rings and the housings can, | 
therefore, expand relative to the casing without | 
changing the formation of the gland. The rotating 
portion of the gland consists of a series of projecting | 
ribs, which are formed on steel sleeves on the | 
shaft. The gland at the exhaust end of this cylinder | 
is of the same design, except that its eleven rings | 
permit greater axial expansion of the shaft relative 
to the casing, owing to its distance from the thrust | 
block. The cylinder is arranged to give one velocity | 
com pounded stage fo/lowed by sixteen single-impulse 
stages. For loads up to 63,000 kW, or 60 per cent. of 
the maximum continuous rating, steam is admitted 
before the velocity stage. For loads up to 84,000 
kW, or 80 per cent. of maximum continuous rating, 
it is admitted after the velocity stage, while for loads 
up to the maximum continuous rating of 105,000 
kW, admission is after the eighth impulse stage. 
The intermediate pressure cylinder, a section of 
which is on the left in Fis. 4, Plate IV, is connected 
to the high-pressure cylinder by two U-pipes, 
placed below the floor. It consists of eighteen 
impulse stages. The cylinder and diaphragms 
for the first fourteen stages are of steel, while those 
for the last four stages are of cast-iron, with cast-in 
steel nozzle blades. All the diaphragms have spring- 
backed labyrinth rings on their inner peripheries. 
A view of the cylinder is reproduced in Fig. 9, 
Plate IV. The moving blades of the first fourteen 
stages are of stainless steel with Tee-roots and 
separate packers. Those of the last four are of 
nickel-steel and are of the straddle type, with root 
forks, which are riveted to the discs. The gland at 


high-pressure cylinder, but has fewer rings. 


| exhaust end it consists of four comb-type labyrinth 


rings in two separate housings and a water seal, 
supplemented by a number of rings, similar to those 
at the diaphragm centres. 
self-clearing characteristics. Should rubbing take 
place, the resulting distortion due to local heating 
causes the clearance to increase without appreciable 
wear. The gland will resume its normal setting 
when the rubbing is eliminated. 

Annular spaces are provided for the withdrawal 
of steam for feed heating at the sixth, tenth and 


fourteenth stages in the intermediate pressure 





Fic. 3. 
cylinder, while in the three final stages the water 
condensed is thrown outwards into annular cham- 
bers formed in the diaphragm peripheries opposite 
the end of each row of blades. These chambers 
are designed to preclude the extracted moisture 
entering the blades and drain to the exhaust space 
of the cylinder. 

The connections between the intermediate and the 
low-pressure cylinders consist of two overhead pipes, 
each of which is provided with an expansion piece. 
The low-pressure cylinder, which is shown in the 
right centre in Fig. 4, is of the double-flow type with 
twin exhausts to separate condensers. Each section 
consists of seven impulse stages and a duplex multi- 
exhaust stage. The casing, a view of which is 
given in Fig. 2, is built up of ten cast-iron sections. 
The earlier diaphragms are also of cast-iron with 
cast-in steel blades, while the multi-exhaust dia- 
phragm is of welded steel. The general appearance 
of the low-pressure and intermediate rotors is shown 
in Fig. 12 on page 66. The moving blades of the 
low-pressure cylinder are of the multi-fork straddle 
type. They were machined solid with their distance 
pieces from nickel-steel forgings, and are riveted to 
the peripheries of the discs. Lacing is effected in 
groups by steel rods which are threaded through and 
silver-soldered to the blades. In the final low-pres- 
sure stages, however, the blades are of the double- 
taper twisted type and taper both in their width and 
in their longitudinal mid-section. This design, it is 
claimed, gives great root and blade strength. The 
glands at each end of the cylinder consist of water 
seals supplemented by labyrinth rings. The latter 
are made up of metal strips fixed to steel rings 
backed by flat springs and are carried in grooves. 
All the glands are sealed from a separate steam 
supply when starting up. This steam is de-super- 
heated to prevent distortion, and is controlled from 
a separate valve on the steam chest for each gland. 
Steam is drawn off for feed heating from the cylinder 
inlet and after the fourth stage. 
are drained to the chamber supplying the first low- 
pressure feed heater, while the drainage from the 
final stage is passed to the condenser space. 

The couplings between the high and intermediate 
shafts the semi-flexible coupling 


pressure and 


At the|are of the Bibby type and were manufactured 


|by Messrs. Metropolitan-Vickers. Each shaft is 
| located relative to the casing by Michell thrust bear- 


ings. The unit is located to the foundations at the 


All these glands have | generator end of the low-pressure cylinder, all the 


cylinders being constrained to purely axial move- 
|ment. At economical load, the set is about one inch 
longer at the high-pressure inlet than when it is cold. 
| The expansion stresses in the low-pressure cylinder 
are reduced to such a point that distortion is avoided, 
| by placing rollers between the feed and the founda- 
| tion, as it was felt that the effective lubrication of 
sliding faces would be difficult. A motor-driven 





Steet FounDATION FOR TURBINE. 


barring gear is mounted on the pedestal between the 
low-pressure cylinder and the main generator and 
drives teeth on the periphery of the coupling through 
a pinion and gearing. 

Steam is admitted to the steam chests through four 
10-in. Hopkinson centre-pressure valves. These have 
a by-pass valve in the centre of the main valve and 
an atmospheric drain, which opens after the valve 
is closed. Any steam leakage into the turbine and 
consequent corrosion is, therefore, prevented. The 
whole system is operated by a single motor arranged 
in such a way that the atmospheric drain is closed. 
first and then the by-pass valve, and afterwards the 
working valve opened. The omission to open the 
atmospheric drain when the set is shut down is thus 
guarded against. A group of valves, consisting of 
one emergency valve and three admission valves, is 
arranged on each side of the high-pressure cylinder. 
The two groups work in parallel, the corresponding 
valves operating together in pairs. Each group is 
controlled by its own governor-relay pilot valve, 
and the two systems are entirely separate from the 
common governor operating arm. The first pair 
of valves admit steam from the chest to the first 
stage and, as already mentioned, operate for loads 
up to 63,000 kW. The second pair admits steam 
after the first stage and deals with loads up to 84,000 
kW, while the third pair admits steam after the 
ninth stage and deals with loads up to 105,000 kW. 

The main governor is of the horizontal type, and 








The earlier stages | 


is arranged with its axis parallel to the shaft on 
| one side of the pedestal. The oil pump is on the 
| other side. From considerations of expansion and 
| for simplicity of overhaul, both the governor and 
‘the pump are driven by helical, instead of worm 
|gearing. The governor is also connected to the 
| steam chests by mechanical links, in order to avoid 
|the lack of sensitivity which results from the 
employment of long lengths of oil piping. Its 
operation will be clear from Figs. 5 and 6, Plate IV, 
where a indicates the governor, which actuates the 
duplicate relay valves 6 through an arm. These 
valves control two power pistons c, which, in turn, 
actuate the relay valves e on each steam chest 
through the mechanical linkage d. These relay 
valves control the two horizontal power cylinders /. 
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whose shafts carry a cam g for each steam valve. 
These cams actuate the relay valves A, Fig. 6, which 
control the admission of oil to the power cylinders i. 
Finally, the latter operate the two sets of three 
admission valves k and the emergency valve l. 
These two sets of cylinders are coupled by rigid 
bridges which obviate the use of oil glands under 
pressure. 

An important feature of the governor valves is 
the provision of spring loading above the power 
pistons operating the steam valves. This enables 
the oil released when the load is suddenly reduced, 
to be forced into a special chamber on each power 
cylinder, and the steam valves to be more rapidly 
closed than when oil pressure is employed, owing 
to the time lag imposed by the oil pump and the 
pipe friction. 

The advantages claimed for this system are 
that the relay valves e are formed in the power 
cylinders themselves. Interconnecting piping is 
thus eliminated, and rapid response to relay-valve 
movement is ensured. The camshaft valves h are 


also arranged immediately adjacent to the horizontal | 


power pistons f which they operate. The lift 
applied to the steam-valve power pistons is powerful 
and direct, and is also free from any bending 
moment which might cause the valve spindle to 
bind in the guides. 

The two safety governors o are of the ring type. 
When overspeeds occur they trip the valves g 
and release the oil pressure in the operating power 
cylinders of the emergency stop valve and also of 
the steam admission valve. The emergency trip 
cylinders are shown at m, the speed regulating gear 
at n, and the main oil pump at p. 

The main oil pump, which is of the positive 
displacement gear type, draws oil from the tank 
through a box equipped with 10 strainers, and 
raises its pressure to that necessary for working 
the governor relays. Each strainer is fitted with 
automatic shut-off valves, so that they can easily 
be removed and replaced when the set is on load. 
The supply to and from the auxiliary pump is 
arranged in the same way. On leaving the pumps, 
the bulk of the oil passes through reducing valves, 
which bring the pressure down to that normally 
used in the lubricating system. As an additional 
precaution, Auto-Klean strainers have been inserted 
in the oil supply of the main thrust bearings. The 
system is designed so that all the oil pipes are kept 
as far away from the steam pipes as possible, and 
where oil might come in contact with the latter 
they are lagged and covered with sheet steel. As 
a further precaution, the set is surrounded by a 
hand - operated high-pressure fire - extinguishing 
equipment of Mather and Platt’s Mulsifyre type, 
while the use of cast-iron has been avoided wherever 
possible. The system also includes two coolers, 
each of 100 per cent. capacity. These are arranged 
so that either can be taken out of commission for 
cleaning purposes, and so that it is impossible 
completely to shut off the oil to the machine. 

Two Birotor type oil pumps are provided for 
use when the set is standing by or being started 
or stopped. These are driven by 40-h.p. motors 
supplied from separate sources, and are each 
capable of delivering 300 gallons per minute against 
the governor relay pressure. A by-pass is placed 
across the reducing valve, so that the pumps need 
not work at full relay pressure when the set is being 
started, or is operating under stand-by conditions. 
lhe arrangements are such that first one and then 
the other stand-by pump will start up automatically, 
if the oil pressure falls below a certain limit. An 
indicator lamp shows when all the valves and 
switches are in the correct position and the supply 
1s available for service. 
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whole of the oil can be drained back to a central 
tank without leakage by using a hand pump placed 
at the lowest point of the system. 

During normal operation the amount of oil cir- 
culated to the various bearings and to the governor- 
relay system is about 500 gallons per minute, and 
all the oil is given a ten minutes’ rest in the tank 
after each passage through the system. 

Two large storage tanks have been installed in 
the boiler-house adjacent to the centre of the 
turbine-room, in order that the lubricating oil may 
be withdrawn from any of the sets for cleaning, 
resting or chemical treatment. One of these tanks 
is designed to hold oil from the machine, and the 
other to contain new or treated oil ready for delivery 
to any set. The sets are connected to the tanks 
by duplicate pipes, one of which is used for dirty 
and the other for clean oil, to prevent contamina- 
tion. The dirty oil is cleaned in a centrifugal 
filtering and washing plant. 


(T'o be continued.) 








ENGINEERS AND ARBITRATION 
LAW.— III. 


By W. Summerrtetp, M.A., B.C.L., LL.B., 
Barrister-at-Law. 


WHEN acting as arbitrator the engineer enjoys 
the status of a quasi-judicial officer. He must 
conduct the hearing on lines analogous to those 
pursued by judges in courts of law. His judgment, 
in the form of an award, must be delivered with 
“all reasonable dispatch.” It is open to the 
parties to agree with the arbitrator as to what his 
remuneration shall be, and such an agreement is 
always desirable, and an agreement in writing will 
save complications. In the absence of an agree- 
ment as to remuneration, the arbitrator used to 
hold the award and decline to deliver it until his 
fees were paid. He enjoyed wide latitude in fixing 
its amount, and the party desiring to take up his 
award very often submitted, “ willy nilly,” to 
paying the fee demanded, even though he might 
himself think it to be excessive. The new Act, 
however, has considerably modified this power 
whereby an arbitrator fixes his own fee; it is 
provided that if the disputant party who desires 
to take up the award regards the fee demanded 
as unreasonably high, he may pay it into court ; 
thereupon the arbitrator must hand over the 
award ; and, in due course, the fee will be “‘ taxed ”’ 
by the court machinery, so that the amount paid in, 
over and above such sum as is adjudged reasonable, 
will be repaid to the party who paid the fee into 
court. 

Sanctions.—The value of any judicial decision lies 
in its enforcement. A careful investigation into 
the merits of a dispute, with a considered judgment 
upon the facts and the law applicable thereto, is 
always interesting, but from the practical point 
of view it would be an expensive luxury unless it 
could be translated into terms of cash or perform- 
ance. The new Act has carried much further the 
iong development of legal principles whereby the 
award of an arbitrator has been gradually approxi- 
mated, by successive reforms, to the status of a 
judgment of a court of law. The following rules 
are, accordingly, of special significance. 

The award of an arbitrator may direct specific 
performance of a contract, just as a court of law 
may. This power is extremely useful in clipping 
the wings of a contractor who, having agreed to 
supply machinery or equipment, finds it would pay 
him better—in view of the turn of the market— 





to default on the contract, submit to paying 


When the rotors are being revolved slowly by | damages, and sell to greater advantage elsewhere. 
the barring gear, oil at a pressure of about 1,000 Ib. Similarly, a buyer might prefer to pay damages 
per square inch is supplied to the six main bearings | rather than take up goods which he has contracted 
from a six-throw pump. Each plunger of this| to pay for at rates which have declined since the 
pump supplies one bearing at the rate of 1 gallon | date of the contract ; and in contracts for building 


per minute, so that the journals float on an oil 
film. Turning is therefore facilitated, and at the 
same time damage to the bearings is prevented. 


the right to have works executed is obviously more 


| valuable than the receipt of “‘ compensation” in 
A|cash, which may or may not be really adequate 


Hopkinson centrifugal oil-purifier is arranged in | compensation. 


the circuit, so that continuous oil washing and | 


Again, an arbitrator has power to make an 


purification may be carried out, if required, both “interim award.” In most disputes there is 


oil and water being cooled during the process. The something to be said on both sides; it is rarely 





that one disputant is wholly black, and the other 
wholly white. A contracting party may fulfil his 
obligations in part, and the portion unfulfilled may 
call for assessment by arbitration. Thus, a building 
owner may have withheld part of the agreed contract 
price, or declined to pay for extras; or he may 
desire to keep a substantial portion of the con- 
sideration in reserve for a limited period to cover 
possible defects coming to light after the formal 
completion of the works. The contractor, perhaps, 
contests his rights to do any one or all of these 
things. On the other side, the building owner may 
contend that the contractor has failed to do all 
that he contracted to do. Yet, so far as the 
bulk of the contract is concerned, both parties 
may be absolutely in agreement. Now if the whole 
of the controversy is submitted to arbitration, and 
none of it can be disposed of until all of it is adjudi- 
cated upon, needless delay may accrue, and one 
or the other (or both) disputants may be occasioned 
loss and damage. It is highly convenient, there- 
fore, that the arbitrator should be able to dispose, 
by “ interim * awards, of such portions of the issues 
as admit of immediate or early adjudication, 
without having to keep the parties waiting until 
the conclusion of the entire reference. In a large 
or complex contract it may be inevitable that a 
considerable time must elapse before the entire 
field of investigation can be completely dealt with. 

Time is money ; not least when a judicial decision 
falls to be enforced. It is provided under the new 
Act that the award of an arbitrator which directs 
a party to pay to another a specified sum of money 
shall be taken to include a direction that that sum 
is to carry interest from the date of the award down 
to the time of payment, unless the arbitrator thinks 
fit. specially to order that interest shall not be 
payable ; and where interest is ordered to be paid, 
the Act directs that the rate shall be the same as 
is applicable to a judgment debt. 

Another extremely valuable rule introduced by 
the new Act is that provided (by Section 10), viz., 
that ‘‘ judgment may be entered in terms of the 
award.’ The effect of this can be seen in relation 
to two sets of circumstances of common occurrence. 
First, a party against whom an award has been 
made may delay for a very long time meeting the 
payment which he has been ordered to make unless 
some very effective means of pressure can be 
brought to bear against him. Where a judgment of 
the court remains unsatisfied, the judgment creditor 
can soon bring the judgment debtor to heel by 
issuing a bankruptcy notice against him, since 
failure to satisfy the judgment under the terms 
of such a notice almost immediately opens the 
gateway to bankruptcy proceedings ; the imminence 
of bankruptcy proceedings against a debtor who 
can, with an effort, meet his obligations, is usually 
found to be a very effective factor inducing pay- 
ment. The award of an arbitrator also can now 
be clothed with this powerful armour. In building 
contracts containing an arbitration clause, debtors 
did not mind overmuch being compelled to submit 
differences to arbitrators, for the creditors were 
similarly bound, and so precluded from resorting to 
litigation, and the result was that when the arbi- 
trator’s award was made, the debtor could hold it 
at bay for quite a long time, since the procedure 
for enforcing it was much more dilatory than that 
which was available to aid a judgment creditor 
who had obtained the judgment of a court in his 
favour. 

Foreign Contracts.—The second set of circum- 
stances, in respect of which the provisions of 
Section 10 of the new Act must prové extremely 
advantageous to those who have obtained an award 
of an arbitrator in their favour, arises when the 
debtor, i.e., the party against whom the award has 
been made, resides abroad or owns assets situated 
abroad. For, owing to the mutual arrangements 
which courts of law have for lending the weight of 
their authority to each other’s judgments, in the 
matter of their enforcement, it is much simpler and 
more effective to enforce abroad a judgment entered 
in terms of an award than it would be to seek to 
enforce the award of an arbitrator made here. 
Construction work done abroad by English engi- 
neers, or machinery and equipment supplied for 





overseas buildings, is more likely to be paid for— 


5 


after arbitration—now that the award can be used, 
even abroad, much as a judgment would be. 
Engineers who serve arbitration tribunals as 
referees (which term includes umpires as well as 
arbitrators) may wield wide judicial powers under 
the Arbitration Acts, and more particularly under 
the most recent one, which invest their office with 
great dignity and might. For in courts of law, 





unwilling witnesses may be compelled by means of 
subpeena summons, to attend and give their testi- 
mony with a_ view 


powers. Among other weapons placed in their 
hands to enable them to conduct the proceedings 
with judicial dignity and might, are powers to order 
the giving of security for costs of the proceedings 
and to give security for the sum in dispute; the 
right to use affidavit evidence, and to permit the | 


to assisting the tribunal. | 
Referees may, by order of the court, use similar | 
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with the provisions of this contract with regard to 
any matter left to the control, approval, or decision 
of the engineer, shall be binding and conclusive 
upon the parties.”’ It then proceeded :—“* Save and 
subject as aforesaid if and when any question 
shall arise between the contractors and the com- 
pany or the contractors and the engineer in connec- 
tion with this contract or as to the construction or 
meaning of this contract, the question at issue shall 
be referred to the decision of an engineer to be 
agreed upon by the company and the contractors, 
or failing agreement to be nominated by the Presi- 
dent for the time being of the Institution of Civil 
Engineers, and the decision of such arbitrator shall 
be final and binding upon both parties; and the 
submission shall be deemed a submission to arbitra- 
tion within the Arbitration Act, 1889.” 

Differences arose between the company and the 


sini ss teat" wiftree tetertgescioms|t tor reseee et it eels oes 
. . ot work executed was to assessed for certificate 
examined who is out of the jurisdiction—a witness | and payment purposes. The contractors took the 
may deliberately keep out of the way of the English | view that this question was an issue of law, and 
— ee See ae ca er a one suitable = be left ha be adjudicated upon 
’ , 7 ml “xtremely inconvenient YO| by an engineer. Later, the contractors went to 
nigga ae ay pe a _— to testify 5 80 that, in | the court by way of on * originating summons,” 
ett ee p .. oH ape ee “- Pa phone | in order that they might obtain the decision of the 
> ° J > dence oO nm emin le i she ) 
technician, which would be very valuable, mi bal oot See er ae ae poe 
be amen Saheaheatiie. hes oa te A al emt a of the contract, the ery ~ works 
. peaer Un a Be no : | executed—for payment purposes—shoul 2 ascer- 
—er 7 om ty aay oo | tained by = to — prices Ns proportionate 
reer DY ‘ nte amount, in each case, for ‘ general contingencies.” 
buildings which are in the possession of a disputant | The company sought to al ate legal guentediints 
rad , + sare aoe —— = nar yer ga stayed in view of the arbitration clause in the 
of the dispute whic ven referred to him for | contract which, they contended, was binding in the 
his adjudication. Another is the authority which | circumstances Seton buh parties to it. . 
he enjoys to make experiments in order to be| In due course the preliminary issue—arbitration 
armed with factual and technical evidence. or litigation to be ordered—came before the Court 
Casting Vote-——-The nomination of an umpire is|of Appeal. It was there held that the contract 
helpful where the arbitration agreement provides | explicitly provided for reference to an engineer 
that each disputant shall nominate an arbitrator, for | arbitrator, as being a person possessed of the 
in the event of the two arbitrators being unable to | necessary technical qualification to determine such 
agree upon a joint decision the umpire uses a casting | issues as might arise under a technical contract of 
vote, as it were. Sometimes, too, a third arbitrator | this kind. The term “‘ general contingencies,” said 
pet — _~ —_ to ae io a the pate is ~ technical ——— If the a 
arbitrators who have nominatec y the/| were allowed to procee fore a court of law, 
disputants ; under the new Act, the third arbitrator | evidence would have to be tendered by experts as 
appointed in this particular way is converted into|to the meaning of that technical expression ; 
an umpire. Where three arbitrators sit after being | whereas, if an engineer arbitrated upon it, the 
appointed in any other manner, a majority decision | meaning of that technical term would present no 
, ae oe Court, moreover, is empowered to difficulty whatsoever to him, and he could dispense 
direct that the umpire shall sit alone, as if he had| with the expense and labour of taking expert 
been nominated by the parties as sole arbitrator. | evidence as to its implications. Similar considera- 
Reference has been made in another connection | tions applied likewise to many other technical 
to the famous case, Metropolitan Tunnel and | expressions occurring in the contract, which might 
— yp sone Limited, v. London Electric | call for elucidation in any dispute or difference 
ailway Company (1926). It is worth while| which might arise for determination before the 
examining this a little more closely from another | contract and its aftermaths were completely and 
angle. Ifa party toa submission (#.¢., agreement | finally disposed of. The issue which had now arisen 
a Wt may See a of “ eo | — — be truly said to be a — be 
ation when a dispute or difference has actually |law. There was no reason why the Court shot 
arisen, it is open to the other party to the dispute | say that arbitration would be unsuitable ; on the 
to go to the court and make an application to have contrary, court proceedings would be less suitable 
the lawsuit stayed, so as to compel the would-be as a way of settling such engineering issues. 
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of technical disputes. It enjoys, in return, a very 

full measure of protection by the legal system. In 
a civilised and well-organised community there can 
be tolerated only one legal system, if efficiency is 
to be steadfastly pursued. Arbitration finds a 
comfortable line along which it can work within 
the network of the British system of law. Along 
such a line it can travel with safety, speed and 
economy. If engineers find themselves travelling 
along other lines within the system, it is only when 
they are travelling as ordinary passengers, at 
ordinary passengers’ rates; in other words, when 
disputes in which they are concerned relate to 
issues other than engineering. Even engineers are, 
‘after all, human, and may come into contact with 
the law at points divorced from engineering. 











PLANIMETERS FOR RECORDS 
FROM FLOW METERS AND WEIRS. 
(Concluded from page 3.) 

THE two types of radial square root planimeter 
previously described can only be employed with dia- 
grams on which the radii of the outer or inner zero 
circles are of definite fixed values ; the radius r, of 
the outer zero circle imposes a value 2 / = r, on the 
sum of the lengths of the toggled lever arms. It is, 
however, possible to render the instrument universal 
within a limited range of values of r, for both types 
of integral. All that is necessary in the case of the 
external zero circle is that the tracing point, instead 
of being fixed definitely at the extremity of the 
toggled lever arm, should be placed at a suitable 
position on the radial rod between this extremity 
and the guide at the pole ; and, in the case of the 
internal zero circle, that the tracing point be placed 
on the rod at a suitable position on the other side 
of the guide. Thus, the total length 2/ of the 
toggled lever arm now becomes the maximum value 
of the radius r, of the external zero circle of a 
diagram. Such a universal arrangement of the 
square-root planimeter is illustrated in Figs. 7 and 8, 
on the opposite page, the planimeters being arranged 
for the measurement of diagrams with external and 
internal zero circles, respectively. 

In measuring a diagram, the planimeter is first 
set concentrically with the diagram disc by means 
of the polar piece ; then, both arms of the toggled 
lever having been brought into alignment, the 
tracing point is adjusted in this position to the zero 
circle. For obtaining the square root integral of a 
diagram curve between an initial and a final radial 
ordinate, the outline of the diagram is followed in 
a clockwise direction from the zero circle at the 
beginning to the zero circle at the end of the curve, 
the tracing point ascending at the start and descend- 
ing at the end on the limiting radial ordinate. As 
in the case of the linear square root planimeter, the 
return of the tracing point back to the starting 
position along the zero circle after tracing the rest 
of the contour is unnecessary, since the plane of the 
integrating roller is directed radially and hence the 





litigant to adhere to his agreement to submit to| The apparent opposition as between litigation 
arbitration. When such an application is made to| and arbitration is, it will be observed, no more 
it, the court will insist upon arbitration, instead of | than apparent. There is no real conflict between 
litigation, unless i is satisfied that the dispute is|the two systems. Each has a useful function to 
one which is unsuitable for arbitration and could be | discharge for the benfit of the commercial com- 
better dealt with by the court. 
** Contingencies.” —In the case under considera-| to the question often asked: Which is better ? 
tion, the Metropolitan Tunnel and Public Works,| For all depends on the character of the issues | 
Limited, obtained a contract to execute certain | raised by any particular case. If they can be said | 
railway works for the London Electric Railway Com- | to be law, wholly law and nothing but law, then | 
pany. The contract contained a number of price | quite obviously no tribunal can be so well suited | 
schedules, the total amount being 359,383/. 0s. 10d.| to dispose of them as a tribunal of lawyers, i.e., | 
It was further provided’ that there should be a/a court of law. If, however, the rules of law to be | 
10 per cent, addition for “ general contingencies,” | applied to them are quite subordinate to the issues | 
which brought the total up to 395,321/. 6s. Lld. The | of fact, or of a routine nature, then equally obviously 
defendant railway company had accepted the plain-| a tribunal comprising men specially equipped to | 
tiffs’ tender in that sum. The terms of payment | deal with facts of that particular category will be 
under the contract was that payment was to be made | the best tribunal. Engineering questions when 
monthly, against the certificates of the railway | referred to judges must be decided by “ amateurs ” | 
company’s engineer, but only 90 per cent. of the sum | so far as technical aspects of engineering are con- 
covering the works executed was to be paid each |cerned, just as legal questions when referred to| 
month, the balance of 10 per cent. being carried to a | engineers will be adjudicated upon by amateurs in | 
retention fund.” The contract included an arbi- | the realm of law. To each his own sphere. | 
tration clause, as follows :—** Every certificate in| Arbitration is not a rival of the legal system. It | 
writing by the engineer and every decision, require- | serves as a clearing-house for the law courts, pre- 
ment or order given or made by him in accordance | venting them from being congested with all manner 


roller does not register. 

| We may now deal with a planimeter which has 
| considerable technical importance for determining 
the quantity of water passing during a given time 
over a rectangular notch weir, or through a rect- 
|angular open channel, (without a standing wave 


| munity. It is impomible to give « general answer on the downstream side), from the Cartesian graph 
| taken from a level gauge which records, as a function 


of time, the head over the crest of the weir with 
respect to the depth of water in a fixed section of 
the channel. It is well known that the rate of flow 
per second over a rectangular notch weir or through 
an open parallel-walled channel, is very nearly pro- 
portional to the power 3/2 of the head over the 
weir. By again realising mechanically the ordinate 
y in the form / (1 — cos a), the integral 


fv dz = ft} (1 — cos a)! dz. 


can, owing to the trigonometric relations 
g zg 


(8) 


(l-— cos a)* = 24 sin S 


sin? 8 = }[{—sin 3 8 + 3sin §], 
be transformed into 


, Ry 2 . 3a sin ¢ | 9) 
fv weat= [ — fain Faz +8 edz] ( 


It follows, therefore, that the integral ty dx can 
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be mechanically evaluated by means of a manifold 
linear planimeter with two integrating rollers, one 
of which, for an angular displacement a of the 
tracing arm from the y-axis, turns through an angle 


a . 
» ¥ hile the other turns through an angle “. from 


‘ts starting position parallel to the y-axis. The 
determination of the semicubic integral thus requires 
‘wo readings of integrating rollers, which must be 
inserted, with convenient sign, into the above two- 
termed formula. ' 


- Ul, 


The planimeter could be made in the linear form 

| with gears having fixed centres, as shown in Fig. 9, 
the two integrating rollers being carried by toothed 
wheels of diameter 2 d and 5 d, respectively, which, 
by means of an intermediate toothed wheel of 
ewer ~~ d mounted on the tracing arm and dis- 
placed by an angle a from the y direction, are given 


rotations of ; and = respectively, from the 


y axis. 


| 
| 
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| For the effective realisation of the instrument, 
| however, and for simplicity and lightness of con- 
struction, the disposition shown in Fig. 10 has been 
| adopted. In this, as in the simple square root plani- 
8a 


| meter, the rotations —* and ; of the integrating 


| rollers are produced by a system of planetary gears. 
The back end of the tracing arm carries on the one 
_ hand a large satellite tooth wheel of diameter 2 d, 
| fitted with a first integrating roller, which gears 
externally with a small central pinion of diameter d 
| fixed rigidly to the planimeter carriage, and on the 
|other hand, a similar large satellite tooth wheel, 
|also of diameter 2d, gearing externally with the 
| former and fitted with another integrating roller. 
bus consequence of the epicyclic motion, the first 
satellite wheel turns through an angle 3 in one 
| direction and the second satellite wheel through an 
angle F in the opposite direction, as the tracing 


arm is displaced by the angle a, The result is that 
| the first satellite wheel suffers an absolute angular 


displacement of a + $ = =, and the second an 
| 
|absolute angular displacement of ong or 5 


| from the y direction, These are the necessary rota- 
tions for the planes of the integrating rollers, in 

|order to obtain the. two constituents of the semi- 

| cubic integral. 

| The roller fitted to the satellite wheel of which the 


| absolute displacement is 5 can also be used for 


| evaluating the square-root integral of the ordinate ; 
further, the planimeter is supplied with an integrat- 
ing roller for areas fitted to the tracing arm. The 
| linear planimeter thus arranged, and illustrated in 
| Fig. 11, enables the evaluation of the three integrals 
[yi dx, ty dx and fy dx to be effected 
simultaneously. 
Without going into the matter fully, it may be 

stated that, as with the planimeters described above 
| and all other planimeters, considering the progress 
| of the tracing point along the boundary as one of 
| translation and rotation, the integral f yi dx 
| contains not only one but two subsidiary integrals, 
|due to the two-termed integral on the right of 
equation (9). These subsidiary integrals disappear 
at the limits when the tracing point, after having 
circumscribed the figure, returns to its starting 
position. The manner of proceeding when tracing 
the boundary contour is the same as for the preceding 
planimeters, 

It would be possible, at least theoretically, to 
| construct, in a similar manner, a planimeter for 4 
powers as required by the open triangular-notch 
weir. The integral fy! dx or ft (1 — cos a)! de, 
would, by the relations 





(i — cos a)? = 24 sin $ 
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and, if 
p= 


sin® B = 3, (sin 5 B — Gain 3 8 + 10sin B), 


transform into the formula 


Iv de = 0 [fain $0 de — fain 50 dz + 10 


. & 
i sin 5 az | 
which can be evaluated mechanically. The cerres- 
ponding linear planimeter would require three 
integrating rollers and be similar to the large Amsler 
integrator giving the moments up to the fourth 
order. It has, however, less technical importance 
than the preceding ones. The three planimeters 
described above are manufactured by Messrs, Alfred 
J. Amsler and Company, Schaffhausen, Switzerland. 











THE PHYSICAL SOCIETY’S 
EXHIBITION. 

(Continued from page 34.) | 
CONTINUING our account of the above, we may | 
first refer to what we believe is a novel method of 
indicating water levels and other quantities at a 
distance, demonstrated by Messrs. Evershed and 
Vignoles, Limited, Acton-lane Works, Chiswick, 
London, W.4, and known as the Evershed-Midworth 
telemeter system. Alternating current is employed 
in this system, and the transmission is effected by 
controlling the positive and negative components 
of an alternating-current wave, which, of course, | 
are normally equal, so that one is greater than the | 
other. The apparatus is illustrated diagram- | 
matically in Fig, 11, annexed, the transmitter | 
being shown on the left and the receiver on the 
right. They are connected by two line wires, and | 
the circuit is fed with alternating current through | 
a transformer, as shown. The transmitter consists | 
of a wire-wound resistor, the ends of which are 
connected to one of the line wires through two | 


F 


copper-oxide rectifiers arranged to pass current in 
opposite directions; the other line wire is con- | 
nected to a silver contact roller which traverses the | 
resistor, and is operated by float gear or other 
mechanism. It will be evident that with the 
arrangements described, the magnitude of the 
current components passing through the two 
rectifiers of the transmitter will be dependent upon 
the position of the contact roller. These com- 
ponents, however, are recombined in the line wires, 
producing a wave form of the shape shown in the 
diagram. At the receiver, the two current com- | 
ponents are again separated by a pair of oppositely- | 
connected rectifiers, and are each passed through 
one of the coils of a moving-coil ratiometer, the 
pointer of which takes up a position determined | 
by the relative strengths of the two components. 
Actually, therefore, the pointer of the receiver| to the current electrodes and to rectify the alter- 
reproduces the movement of the contact roller of | nating-current potential before it is supplied to the 
the transmitter on any convenient scale, depending | ohmmeter. The generator is also provided with 
upon the design of the instruments. 





| 
| 
| 
| 
| 
} 
| 





Fig. 11. Drstance TRANSMISSION APPARATUS 


Two or three | two windings, one for supplying the testing current 
indicating or recording instruments, connected in| passed through the soil, and the other for develop- 
series, can be installed at the receiving end, and | ing a lower E.M.F. which, by means of an adjust- 
the power supply can be fed into the circuit at|able potentiometer, is made to balance out the 
either end of the system or at any intermediate | potential existing between the potential electrodes 
point, as may be most convenient. The power |in the soil; the point of balance is determined by 
required is only 6 watts, irrespective of the number | a sensitive reflecting galvanometer which is mounted, 
of receiving instruments employed. The trans-| together with the ohmmeter, on the tripod shown 
missions may be made over Post Office lines, only | on the right in Fig. 10. In the balanced position, 
two pilot wires (one pair) being required. Change | no current flows through the potential electrodes, 
in the resistance of the pilot wires, we are informed, | and the readings obtained are thus unaffected by 
has little effect on the accuracy of the indications, | the resistance of these electrodes. The soil resist- 
and the insulation between the wires may fall to| ance is measured by a direct-reading ohmmeter, 
a very low value without introducing any noticeable | of which the deflecting coil is actuated by the back 
error. E.M.F. of the potentiometer, the control coil being 
Another of Messrs. Evershed and Vignoles’ | in series with the current flowing through the soil. 
exhibits to which reference may be made is the | The instrument has two ranges of zero to 0-3 ohm, 
geophysical Megger earth tester illustrated in Fig. 10, | and zero to 3-0 ohms, and with the former range 
on this page. As this instrument has been designed | current-electrode resistances of from 2,000 ohms 
for use in geophysical surveying work, it has an | to 3,000 ohms each are permissible. On the upper 
exceptionally low range, and the resistance values | range the electrode resistance may be 6,000 ohms 
obtained are quite independent of the resistance | each. 
of the current and potential electrodes. It com-| The Wembley Research Laboratories of Messrs. 
prises a direct-current hand-driven generator, shown The General Electric Company, Limited, Magnet 
on the left in Fig. 10, having two reversing com-| House, Kingsway, London, W.C.2, arranged a 
mutators to give an alternating-current supply | number of particularly interesting and important 
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; Messrs. EVERSHED AND VIGNOLES, LIMITED. 


exhibits and demonstrations in the Research 
Section of the Exhibition, and we may briefly 
mention one or two items. There were, for instance, 
a number of cold- and hot-cathode discharge tubes 
coated internally with luminescent powders, some 
being coated for only a part of their length in order 
to show the high luminous efficiencies that can be 
achieved by the use of these powders. Another 
interesting exhibit was a densitometer for the 
brightness photometry of street-lighting installa- 
tions, and we may also mention a thermionic 
voltmeter for very high frequencies. It appears 
that errors become appreciable with ordinary valve 
voltmeters at frequencies above about 10 megacycles 
per second, but in the voltmeter exhibited they have 
been reduced to negligible values for frequencies up 
to about 100 megacycles by reducing the lead 
impedance and the inter-electrode distance in the 
rectifying valve. Corrections can be calculated 
which will extend the frequency range of the instru- 
ment to about 1,000 megacycles for approximate 
measurements. 

In the Trade Section of the Exhibition, Messrs. 
The General Electric Company was represented by 
their subsidiary company, Messrs. Salford Electrica! 
Instruments, Limited, Peel Works, Silk-street. 
Salford, 3, who showed a range of new miniature 
instruments of the moving-coil type, including 4 
microammeter with the low range of 25 microamperes 
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justed by means of the 
portable level meter to 
give the required output 
level, and this is then 
switched through to the 








Fie. 13. 
Fias. 12 anv 13. 


for the full scale. A range of 6-in. portable instru- 
ments of the moving-coil and moving-iron types, 
and of sub-standard, or first-grade, accuracy was also 
shown. Photo-electric cells and instruments employ- 
ing them were exhibited, and an item of particular 
interest to engineers was an improved form of the 
electro-magnetic fatigue-testing apparatus exhibited 
last year. We illustrated and described the earlier 
model on page 81 of our 139th volume (1935). On 
this occasion we must confine our attention to the 
portable level meter, a photograph of which is 
reproduced in Fig. 13, above, while the circuit 
diagram is given in Fig. 12. This instrument is a 
development of the direct-reading attenuation 
measuring set originated by Dr. L. E. Ryall of the 
Post Office Research Department, and now largely 
used in telephone repeater stations. Although the 
precision is slightly less, the new meter has the 
advantage of being portable and compact, and it 
can be operated either from alternating-current 
mains or battery supplies. It can also be used for 
many measurements in the audio-frequency range 
other than the measurement of telephone-line 
attenuation and repeater gain. The function of the 
instrument, which is direct reading, is to indicate 
the power level or voltage in a circuit, and it consists 
essentially of a thermionic amplifier feeding a log- 
scale moving-coil rectifier voltmeter. Means are 
provided for keeping the amplifier gain at the 
required level and also for setting the output of an 
associated oscillator at any level between -+-20 db. 
and —35 db. on 1 milliwatt in 600 ohms. By 
means of a key this level may be readily applied to 
any external circuit, the input of the level-measuring 
circuit being simultaneously switched to a jack plug 
from which leads may be taken to any other points 
in the circuit under test. 

The types of measurement of which the instrument 
is capable can be divided into two general classes, 
viz., those in which a known power level is to be 
applied to one part of a circuit and the level at 
another part is to be measured, and those in which it 
is only required to know the power level at one point. 
For the former class the associated oscillator is ad- 
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required points in the 
circuit. Simultaneously 
the level meter is switched 
on to a jack plug, the 
leads from which may be 
used as voltmeter leads 
jand connected across the circuit as required; a 
jreading of the level is then obtained. This 
|method is employed for measuring amplification 
|or attenuation, i.e, the gain due to a repeater 
or the loss on a line. In the second type of measure- 
ment the leads from the level meter are used as 
voltmeter leads and connected in circuit as required. 
Since the input impedance is high, the effect of the 
addition of the meter to the circuit will, in general, 
be negligible. The reading of the level is then direct 
and continuous, so that, if desired, the meter can be 
used for monitoring purposes. The instrument 
covers a frequency range from 100 cycles to 12,000 
cycles per second, and over the range from 400 cycles 
to 12,000 cycles the accuracy of reading is within 
+0-25 db. ; at the lower frequencies the accuracy is 
within +0-5 db. The makers point out that the 
calibration is independent of battery-voltage fluctu- 
ations, while in those instruments intended for 
operation from alternating-current mains a neon 
stabiliser is incorporated, as shown in the circuit 
diagram, Fig. 12. All-metal construction is em- 
ployed, and the instrument is enclosed in a light 
sheet-steel case ; it is quite suitable for use in the 
tropics. 

The exhibit of Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, 17, included typical examples of electrical 
measuring instruments, current-limiting apparatus, 
meter-testing equipment and research apparatus. 
Among the measuring instruments we may mention 
an 8 in. ammeter with a 300 deg. scale operating on 
the induction principle. It has a very light moving 
element and a high torque-weight ratio, as well as 
a negligible temperature coefficient and a fre- 
quency error which is negligible over a wide range. 
The particular design and construction employed 
in this instrument enables it to pass many times the 
full-load current without injury. Another interest- 
ing instrument shown was a moving-iron ammeter 
for high overloads. It consists essentially of a 
standard moving-iron instrument and has a scale 
angle of 120 deg., of which about 90 deg. corresponds 
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remaining 30 deg. are compressed to indicate seven 
times the normal current. The compression is 
effected by arranging that, when the instrument 
pointer indicates zero, the fixed and moving irons 
are separated by a distance depending on the ratio 
of the normal full-load current to the maximum 
indication required. By suitably setting the gap 
at zero between the fixed and moving irons the 
scale shape can be sufficiently changed to indicate 
the particular overload values desired. This 
arrangement gives accurate readings at normal 
loads and rough indications of momentary peak 
loads; without it, of course, the pointer would 
be merely held by the stop or pass off the scale. 
Of the other instruments exhibited we can only 
mention a portable moving-iron ammeter calibrated 
for frequencies ranging from 25 cycles to 2,000 cycles, 
moving-iron instruments for use on flameproof 
gear, a 24-in. precision frequency meter of the 
sector pattern, and a range of laboratory standard 
instruments. 

It is well known now that microscopic cracks and 
hidden flaws in magnetic materials can be easily 
detected by magnetic means, the crack or flaw being 
made to appear as a discontinuity in a magnetic 
field existing in the material. The most suitable 
form of detector to employ depends upon whether 
the fault is on the surface or in the body of the 
material and detectors made up in convenient forms 
to suit both conditions formed an interesting feature 
of Messrs. Metropolitan-Vickers’ exhibit. They 
were shown, however, at the Royal Society Con- 
versazione in May of last year, and particulars of 
them will be found on page 499 of our 139th volume. 

The only other exhibit to which we can refer was 
the portable noise-measuring equipment illustrated 
in Fig. 14, on this page. The apparatus, all of which 
is contained in one box, consists of a valve oscillator, 
a calibrated attenuator, and a single telephone 
earpiece. The oscillator, the frequency of which 
is 800 cycles, can be adjusted to give a range of 
output voltages, which are measured by a voltmeter 
provided, and this voltage is applied to the input 
terminals of the attenuator which consists of a 
resistance network provided with tappings so that 
known fractions of the input voltage can be applied 
to the telephone. The range of voltage necessary 
to vary the intensity of the note in the telephone 
from 106 db. down to the threshold of hearing is 
from the full down to one two-hundred thousandth 
part of the full, and to cover this range and yet 
provide a delicate adjustment the attenuator has 
two controls, viz., a coarse one covering the range 
from zero to 100 db. in steps of 5 db. and a con- 





‘to the normal capacity of the instrument, while the 





tinuous one covering about 10 db. The behaviour 
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of the telephone at 800 cycles has been found to be 
linear to within 0-5 db. over the range from thres- 
hold to 112 db., and it follows, therefore, that the 
intensity of the note heard in the telephone will be 
given directly by the positions of the attentuator 
pointers, In & noise measurement the 
oscillator output is adjusted to the calibration value 
indicated by the voltmeter, and the telephone ear- | 
piece, which is provided with a sponge-rubber cap | 
to exclude extraneous noises, is fitted over one of the | 
observer's ears. The observer listens to the sound 
to be measured with the other ear and then adjusts 
the attenuator until the sounds in both ears appear 
to be equal, The readings of the attenuator 
pointers then give the intensity of the sound which 
it is desired to measure. A practised observer, we 
understand, can determine the attenuator setting 
for equality to within + 3 db. for moderately loud 
sounds, of the order of 60 db., and to within + 2 db. 
for loud sounds of about 90 db. Observations are 
repeated with the telephone applied to each ear in 
succession and the mean of the two observations is 


taken. In this way the effect of any difference 
between the acuity of the observer's ears is 
eliminated, 


We have dealt on previous occasions with the 
‘“'Tong-Test  electrical-measuring instruments 
which formed the principal feature of the exhibit 
of Messrs. Crompton Parkinson, Limited, Chelms- 
ford, but we note that a number of additions to | 
types and further developments in the design of | 
those instruments have been made. One new| 
instrument of this type, for instance, has been 
developed for making measurements on the electrical | 
equipment of motor cars. It consists of a “ Tong- 
Test ’’ having a Mumetal core and provided with 
two movement units, one of which is calibrated for | 
60 ampere turns, but is scaled to read from zero | 
to 30 volts and from zero to 15 amperes in con- 
junction with voltage and current coils contained 
in a separate attachment. With this unit, which | 
if preferred can be scaled to read from zero to 
15 volts, tests on car-lighting circuits can be carried 
out and the other movement unit, which is cali- 
brated and scaled from zero to 400 amperes, 
enables starting-motor currents to be measured | 
without breaking any connections. Other items | 
exhibited by this firm were milliameters, ammeters, 
voltmeters, &c., of the moving-iron and moving- 
coil types, flameproof instruments complying with 
the requirements of the Mines Department, dynamo- 
meter wattmeters, galvanometers, and instruments 
and apparatus for other applications. 

In view of the attention now being given to the 
development of electromagnet waves of what are | 
known as the ultra-short wavelengths, it is 
interesting to note that Messrs. Marconi’s Wireless 
Telegraph Company, Limited, Electra House, | 
Victoria-embankment, London, W.C.2, have recently | 
added a standard signal generator with a wavelength 
range from 3 m. to 14-5 m. (100 megacyles to} 
20-6 megacycles) to their previously existing range | 
of these instruments. The new equipment comprises 
a generator unit and a battery supply unit, and the 
generator tuning arrangements are such that tuning | 
is comparatively easy. The output control is 
calibrated directly in decibels and gives a continuous 
variation of the output voltage. The output impe- | 
dence is variable in fixed steps up to a maximum of 
about 10 ohms, and it is pointed out that this 
feature, together with the provision made for the 
use of a rod aerial into which known voltages can | 
be introduced, renders the generator extremely | 
flexible. The voltage output range is from 0-002 
millivolts to 150 milli7olts. 

For audio-frequency work a tone generator | 
operating on the usual heterodyne principle, with 
balanced detection and two steps of amplification | 
and choke-capacity or transformer output, was also | 
shown. In this generator the frequency control is | 
approximately logarithmic and valve-current meter- 
ing, filament rheostat and output control are 
provided. The total unwanted products, it is stated, | 
are 40 db. below the wanted for an output of 10 milli- | 
watts and between about 100 cycles and 13,000 
cycles. Repeater-type valves are used and portable | 
or rack-mounting models are available for either | 
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transmitting and receiving equipment was also 


| exhibited, as well as a superheterodyne receiving 


set measuring only 8} in. by 10} in. by 6} in., and 
weighing 33 lb. This set is designed for permanent 
installation in motor cars or motor-cycle combina- 


| tions in connection with police wireless or other 
applications in which mobility is essential. A high- 


precision medium-wave direction finder primarily 
designed for use with the Marconi-Adcock aerial 
system, although equally suitable for use in con- 
junction with the ordinary form of Bellini-Tosi loop 
aerials, was also shown. It is pointed out that the 
former system enables direction-finding work to be 
carried on through periods of “ night-effect,’’ when 
ordinary loop systems are useless. Ordinary traffic 
communication is carried out by the same receivers, 
and two receivers can be employed simultaneously 
on the same aerial system for direction finding 
without mutual interference on frequencies differing 
by no more than 15 kilocycles. The standard wave- 
length ranges used are 800 m. to 2,000 m. or 500 m. 
to 1,100 m. 

Several of the e=!.ibits of Messrs. Standard Tele- 
phones and Cables, Limited, Connaught House, 
63, Aldwych, London, W.C.2, consisted of instru- 
ments for telephone engineers. One of these instru- 
ments was a _ direct-reading volume indicator 
covering a range of —40 db. to +20 db., referred 
to a level of 5-9 milliwatts over a frequency range 
from 30 cycles to 15,000 cycles. It consists of a 
rack-mounted two-stage amplifier and decibel 
meter, with an associated supply panel for operating 
the instrument from alternating-current mains. The 
meter itself covers a range from +3 db, to —7 db., 
and the dial is graduated in steps of 2 db., covering 
the whole range and the accuracy of measurement 
from 30 cycles to 10,000 cycles, and between +10 db. 
and —15 db. is within 0-4 db. 


Cathode-ray oscillograph equipment was also 


exhibited an important application of this being the | 


Standard-Sunbury high-speed engine indicator, 
which has been developed by the firm in conjunction 
with the research laboratories of Messrs. The Anglo- 
[ranian Oil Company, Limited. The apparatus 
was primarily designed for investigating fuels for 


internal-combustion engines and for improving the | 


engines themselves, though it has other applications. 
We illustrated and described this apparatus on 
page 296 of our last volume, and must refer our 
readers to that article for further particulars. 
Another application of the cathode-ray oscillograph 
demonstrated by Messrs. Standard Telephones and 
Cables, Limited, was a cardiograph in which the 
only source of power employed is a 12-volt alkali- 
type accumulator contained in the base; a small 
motor generator driven from the battery is used to 
supply the high-tension current. A cathode-ray 
tube having a fluorescent screen of the long-afterglow 
type is used for examining the wave form of the 
patients’ heart beats and a film camera is incor- 
porated to provide the necessary photographic 
record. The whole unit is contained in a cellulose- 
finished steel case, which can be easily wheeled 
about. Various valve amplifiers, and a voice meter, 
also formed part of this firm’s exhibit. 

The Aldis epidiascope, which is a new instrument 


| having, among other advantages, an exceptionally 


large substage, was demonstrated on the stand of 
Messrs. Griffin and Tatlock, Limited, Kemble-street, 
Kingsway, London, W.C.2. The light source is a 
500-watt gas-filled lamp, and the light from this is 
directed on to the object to be projected by means 
of 14 geometrically arranged mirrors located round 
the interior of the lamp body. No fan is used for 
cooling, but overheating after prolonged running, 
which might be serious when delicate objects or 
manuscripts are being projected, is prevented by 
an effective system of convection cooling. Objects 
which can be contained in a circle of 9} in. diameter 
can be projected, and the optical system gives a 
good depth of focus so that comparatively thick 
objects are shown clearly on the screen. The lamp 
body is supported on four columns, one of which 
carries a circular elevating table 15 in. in diameter, 
on which the objects to be projected are nor- 
mally placed. The table, which remains horizontal 
throughout its vertical travel of 4} in., is spring- 
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the exhibition of various aspects of an object. The 
table can, however, be swung round out of the way 
to enable exceptionally large objects—such, for 
instance, as a 9-in. terrestrial globe—to be placed in 
position for projecting. Provision is made for the 
projection of lantern slides and other transparent 
objects, and the objective for this purpose is pro- 
vided with a dimming screen which is used when it 
is required to change rapidly and frequently from 
episcopic to diascopic projection. In this way the 
fatigue to the eye that would result from the 
different brightness of the projected images is 
avoided. The instrument is constructed mainly 
of aluminium, and complete with its stand weighs 
only about 54 lb. The fact that non-magnetic 
material is used for its construction has the inci- 
dental advantage that various magnetic experiments 
that would not otherwise be practicable can be 
shown on the screen. 

The exhibit of Messrs. Tungum Sales Company, 
Limited, Iddesleigh House, Caxton-street, London, 
8.W.1, illustrated the properties of Tungum alloy. 
which is a non-ferrous alloy for use where corrosion, 
erosion, impact and fatigue have to be resisted. 
We have already dealt with the many useful 
properties of this alloy, on page 9 of the previous 
volume of ENGINEERING, where full particulars of 
it will be found. The exhibit consisted mainly of 
test specimens illustrative of the mechanical and 
physical characteristics of the material. 

Messrs. T. and F. Mercer, Eywood-road, St. 
Albans, showed examples of chronometers and 
chronographs, clock movements, and dial micro- 
meters marketed by Messrs. J. E. Baty and Com- 
pany, 39, Victoria-street, London, 8.W.1. A par- 
ticularly interesting exhibit on this stand was a 
new dial-measuring instrument of the Minimete: 
type in which the use of gearing and knife-edges 
has been entirely avoided. The part to be measured 
is placed on a small circular table under a spring 
plunger, the upper end of which is connected 
through a bell-crank lever to a twisted strip of 
phosphor bronze. On this strip, the outer end of 
which is fixed, is mounted the indicating hand. 
which moves to either side of a central zero on a 
graduated dial when the tension on the strip is 
altered by the movement of the plunger. Readings 
can be made to 0-00005 in. over a range of about 
0-003 in. on each side of the zero. 

For laboratory use in localities where no public 
gas supply is available, liquefied propane can now 
be obtained in light steel cylinders. The exhibit 
of Messrs. Liquefied Gases, Limited, Thames House, 
Millbank, London, 8.W.1, was arranged to illustrate 
the uses of this gas, which can be employed in Bunsen 
burners, glass- blowing blowpipes, furnaces, soldering 
and brazing apparatus, &c. The temperature of a 
propane flame is given as 2,350 deg. F., and an 
important advantage is that both the gas and its 
products of combustion are non-toxic. The cost 
of heating with propane, we understand, is about 
twice that of heating with coal gas at the average 
price and is comparable with electric heating with 
current at 1-5d. per unit. 

The ubiquity of the mercury switch is made very 
apparent at this exhibition, it being fitted in various 
forms on a very wide range of instruments and 
apparatus. Many examples with capacities up to 
50 amperes were shown by Messrs. The Mercury 
Switch Manufacturing Company, Limited, Horton- 
lane, Yiewsley, Middlesex, including an improved 
form of change-over switch which has been developed 
to ensure that the circuit is definitely broken on 
one side before it is made on the other. An improved 
switch of the magnetically-operated vertical type 
was also shown. In this the movement of the 
plunger is limited, a greater displacement of the 
mercury being obtained by increasing the wall thick- 
ness of the floating steatite tube, and any tendency 
of the plunger to remain submerged being avoided 
in this way. We may mention one other item, viz.. 
a power switch in which a step is formed in the 
horizontal glass tube, the step having the effect of 
considerably increasing the permissible short-circuit 
current. This results from the fact that the opening 
of the circuit, due to the “ pinch effect ’’ of the 
short-circuit current in the mercury connecting 





direct-current or alternating-current supplies, a | loaded so that it tends to move upwards, and it| the contacts, is delayed with the stepped form. 


rectifier being required for the latter. 


Aircraft ' can be rotated about a vertical axis to facilitate | 


(To be continued.) 
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LABOUR NOTES. 


WHEN the negotiations on the wages question were 


resumed on Wednesday, last week, by representatives 
of the coalowners and representatives of the Mine- 
workers’ Federation, the employers submitted details | 
of the offers which the various districts were prepared | coalmining industry are examined in a booklet, entitled 
The increases proposed ranged from 1s. per | Miners, Owners and Mysteries, which has just been 
shift to adults and 6d. per shift te boys down to, in| published by Waterlow and Sons, Limited, London 
the case of South Wales, an addition of 5d. per day 
in the subsistence wage and 2} per cent. on the minimum | describes himself as *‘ an observer, who is neither coal- 
The increases suggested were | owner nor miner, but close to both,” and what he has 


to make. 


percentage basis rates. 
not regarded as satisfactory by the men’s representa- 
tives, who, later in the day, visited the Mines Depart- 


ment, where they had an interview with Captain 


Crookshank. An official account of this interview 
issued by the Mines Department stated ;—‘ Captain 
Crookshank, the Secretary for Mines, this evening met 
the committee of the Mineworkers’ Federation of 
Great Britain which has been in negotiation with repre- 
sentatives of the coalowners, and received from them 
an account of the which has so far been made. 
They asked whether there had been any change in the 
attitude of the Government in regard to State financial 
assistance in aid of wages, and the for Mines 
informed them that the Government’s position in this 
respect remained as stated by him in the House of 
Commons on December 18 last, namely : *‘ The Govern- 
ment is not prepared to adopt the suggestion made 
by the executive of the Mineworkers’ Federation that a 
subsidy *should be granted from public funds tem- 
porarily to augment wages in the mining industry, nor 
the alternative suggestions of a similar kind which 
have been made—namely, a direct loan from public 
funds, or a Government guarantee for a loan raised 
from other sources.’ ”” 


On the following day, the full executive of the Mine- 
workers’ Federation reviewed the position in the light 
of the previous day’s discussion between their repre- 
sentatives and the coalowners, and in the afternoon 
there was a further conference between representatives 
of the owners and the men. Later in the day, the 
Federation’s representatives again reported progress 
to the full executive, and at the close of that meeting 
it was officially stated that, in view of the arrange- 
ment of a further joint meeting on January 23 of repre- 
sentatives of the owners and the Mineworkers’ Federa- 
tion Sub-committee, it had been decided to postpone 
the handing in of strike notices. A national conference 
would be convened, it was added, for January 24 “ to 
hear a report and arrive at a decision.” 





On Monday night this week, Mr. Joseph Jones, the 
president of the Mineworkers’ Federation of Great 
Britain, stated that although animated by the keenest 
possible desire for a peaceful and honourable settle- 
ment of the present dispute, the miners’ executive felt 
that, in justice to the men, they could not accept the 
recent offers of the owners. There was still time, how- 
ever, to effect a just and honourable settlement. The 
offers needed to be brought close her, and to 
present a more equitable picture for the miners as a 
whole. Such a task was not, he believed, impossible, 
and he again appealed to the coalowners to revise their 
offers so that they were brought more into keeping with 
the needs of the situation and with what the country 
so manifestly desired.” 


‘The imperative need at the present stage is,” Mr. 
Jones went on to say, “ that the group of representative 
coalowners now meeting the sub-committee of the 
Miners’ Federation nationally, should be given the 
necessary authority by the respective coalowners’ 
associations not merely to make amended offers as a 
means to overcome the immediate crisis, but to make 
proposals which will (@) ensure national recognition of 
the mineworkers’ accredited representatives for the 
consideration of matters of common interest to both 
sides; and (b) make possible the discussion of the 
national principles uniform in character, for the future 
regulation of wages in the industry.” 

| 

Continuing, Mr. Jones said :—* A simple patching 
up of the present difficulty such as may involve a series 
of recurring crises either in separate districts or through- 
out the country would be unworthy of both sides, and is 
by no means as much as by our collective efforts we 
can still achieve. The mutual interest of the employers, 
workmen, consumers, and the nation can best be served 
by a national settlement of the present crisis on the 
basis of the minimum duration of five years. More- 
over, @ settlement on these lines is essential to the 
success of the selling schemes now under consideration 
and to stable industrial conditions for the future. With 
‘ full sense of my responsibility to the industry’s man- 
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'ong-term agreement and the chance of making common 
cause with us for the ultimate good of the industry and 
*| in the interest of the country as a whole.” 


The underlying causes of the present troubles in the 


| Wall, London, E.C.2 (price 6d. net). The author 


written clearly indicates a more than ordinary know- 
ledge of the industries. On the question of national 
negotiations between the representatives of employers 
and employees, he ranges himself with the mineworkers 
and against the coalowners. ‘ The question of general 
rise and fall of wages in the coal industry should,” he 
says, “be dealt with nationally.” ‘The national 
leaders of the miners,” he proceeds, “ naturally do not 
like being completely left out of the negotiations in 
connection with one of the most important matters 
upon which they are elected as leaders. It is doubtful 
| if the industry will ever be allowed to settle down to a 
state of peace until this phase of the labour problem 
is cleared up. The engineering industry negotiates 
general wages questions solely on a national basis, and 
both employers and trade unions are agreed, after 
actual experience, that this is the only satisfactory way. 
Why should this difference in method exist ? ” 





It is claimed by the author that the complexity of 
the mining industry is not in any way comparable with 
the complexity of the engineering industry. Yet that 
greater complexity has naar ton advanced as a 
reason for negotiating wages on a district basis. The 
district method was abandoned years ago as unsatis- 
factory and the national basis substituted. Experience 
has shown, it is claimed, that great advantages are 
derived from the practice of taking difficult negotiations 
and disputes out of the heated local atmosphere into 
| the cooler and more responsible national sphere. 


The application of the National Union of Railway- 
men, Associated Society of Locomotive Engineers and 
Firemen, and Railway Clerks’ Association for the 
restoration of the balance of the wages reduction made 
in 1931, was further discussed on Tuesday, last week, at 
a meeting between the general managers and nta- 
tives of the unions. At the close of the co ce it 
was officially stated that “ after a full discussion it was 
agreed that the meeting should stand adjourned.” 





Representatives of the Trades Union ——— pro- 
posed to the Unemployment Insurance Statutory 
Committee last week that, instead of piling up a large 
reserve to meet some remotely possible need, benefit 
should be increased all round, women’s benefit should 
be raised until it formed the same proportion to contri- 
butions as it did in the case of men, and children’s 
allowances should be increased. The Committee’s view 
is that a large reserve is necessary, 18,500,000/. having 
been mentioned. 


According to the Moscow correspondent of the Daily 
Herald, “it is the solemn resolve of the Communist 
Party to extract more efficient work from both men 
and machines in 1936.” “‘ As a result of the Stakhanov 
movement,” he goes on to say, “a great disparity in 
Ww id has developed. piece-work pre- 
vails, the Stakhanovites have been earning from five 
to forty times as much as less efficient or less energetic 
workers. The new norms undoubtedly will reduce the 
degree of disparity. The improved revision of the 
norms thus affects every worker in this vast country, 
and there have been indications that many workers 
do not like it, nor the Stakhanov movement, which has 
led to it. What has troubled the Soviet authorities is 
that much of the opposition comes from factory 
managers, technicians and engineers.” 








Russia. 


During December, the number of unemployed 
workers in Germany increased by 522,354, the addition 


1934. 
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building industry and on the land. The coal, iron and 
steel, and chemical industries, were able, he says, to 
| maintain or increase the number of their employees, but 
in the industries catering for the retail trade, employ- 
ment remained depressed. Employment is better than 
it was a year ago in the heavy industries, which have 
benefited from Government expenditure in one form 
or another for re-armament and work-creation ; in 
the textile, clothing, and food trades, it is worse. In 
view of the raw material difficulties and a slackening 
in the flow of Government orders, the future course of 
employment seems likely to depend on the success of 
the effort to increase exports, which is now the subject 
of active propaganda. 


Salaried employees in Yugoslavia have adopted a 
lengthy programme of improvements in their working 
conditions, which they wish to see adopted. The 
weekly hours worked by salaried employees should, they 
claim, be reduced to 42 at the most. Severe penalties 
should be introduced to prevent any breach of the 
present regulations concerning hours of work. Regula- 
tions concerning the opening and closing of shops 
should be fixed with reference to hours of work. As 
regards notice of dismissal, the provisions of the Indus- 
try Act should be applied to allemployees, irrespective 
of the nature of the undertaking. The rights of em- 
ployees who leave their jobs should be guaranteed. In 
the event of sick leave or service with the colours, 
employees should continue to receive their full salary. 
It should be illegal to dismiss them for being absent 
from work on these grounds. Penalties should be 
introduced to protect the rights of salaried employees 
to holidays with pay. 





The practice of referring disputes to conciliation 
boards should be made general, and the jurisdiction 
of such boards should be extended to include disputes 
in regard to amounts exceeding 12,000 dinars both in 
the cases of workers and of employees. Regulations 
fixing the number of apprentices with reference to that 
of employees should be enforced as soon as possible. 
Measures should be taken for the protection of bank 
employees in regard to pension rights and other matters. 
Legislation should be introduced fixing minimum 
wages both for workers and for employees. Rates 
and taxes payable on employees’ salaries should be 
reduced and fixed on a graduated scale. An Act should 
be as soon as possible to provide the necessary 
assistance for workers’ and employees’ co-operative 
societies, and to ensure their development. Special 
employees’ sections should be set up in all Chambers 
of Labour, in order to support the activities of employees’ 
organisations. mes 
The Roumanian General Association of Salaried 
Employees in Private Undertakings adopted a resolu- 
tion at a meeting held recently, calling for the intro- 
duction of the 40-hour week in banks, the strict enforce- 
ment of the weekly rest, the introduction of the eight- 
hour day in commercial undertakings, the fixing of an 
adequate wage, the stabilisation of employment and the 
extension to employees of laws and regulations for 
the protection workers, The resolution contained 
a protest against a Bill which is being drafted by the 
Ministry of Labour, the purpose of which is to place 
sales staff in shops on the same footing as manual 
workers. 


Problems of Vocational Guidance, which has 
just been published by the International Labour 
Office at Geneva, is a general review of the methods 
followed, and the problems dealt with, in different 
countries. The volume, which does not purport to 
contain a complete record of the progress made by 
vocational guidance in the different countries, but 
merely a bird's-eye view, begins with a definition and 
history of vocational guidance, and proceeds to give 
an account of the tion of vocational guidance 
in four countries. third chapter deals with its 


organisation, the fourth with the training of vocational- 
guidance advisers in five countries, the fifth with 
} vocational guidance and schools, The medical aspect 

is treated in the sixth chapter, while the seventh com- 
The number of employed workers in the Soviet Union | pares different methods. Other chapters deal with 
is 24,500,000 ; ten years ago the total was 8,500,000. | special branches of guidance and placing, occupation 
The semi-official Tass Agency, which circulates these | analysis and conclusions. A number of appendices 
figures, adds that there is no unemployment in Soviet | are added containing specimen record cards, schemes 
for guidance and training, resolutions of various organis- 
ations, &c. 


Representatives of craft unions with members 


being more than double that recorded in December, | employed in shipbuilding and shipping take exception 
Since the beginning of September, when the | to the declared intention of the newly-formed Navigators 
low point of 1,710,000 was reached, unemployment} and Engineer Officers’ Union to enrol engineers as 
has increased by nearly 800,000. The present totalof | members. The new organisation, it is argued, should 
2,506,806 is still, however, 100,000 less than the | confine itself to navigators, as engineers are already 
figure a year ago. According to the Berlin correspon- | catered for by craft unions. 


If it does not do so, a 








power and to the public whose sympathy we have 
earned, I extend to the owners the opportunity of a 





mainly to the weather, which checked operations in the 





dent of The Times, the December slump is attributed | London trade union official said the other day, its 
“ activities will be fraught with difficulties,” 
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LETTER TO THE EDITOR. 


STANDARD PLUGS FOR 
ELECTRICAL WORK. 


To tae Eprror oF ENGINEERING. 


Sir,—In the recently-published statement on the 
Case for the Standard Plug and Socket-Outlet, it was 
stated that the decision to press for complete inter- 
changeability of plugs and sockets had been unanimously 
endorsed by the Council of the Institution of Electrical 
Engineers 

I greatly regret that, through an oversight, this 
expression was used in my communication to your 
paper. In the first place, it is obviously improper 
to refer without permission to proceedings of the 
Council of the LE.E. and I am further informed 
that the use of the word “ unanimously ”’ is incorrect. 

| should be glad if you would be good enough to 
publish this apology. 

Yours very truly, 
P. Goon, 
Deputy Director 
British Standards Institution, 
28, Victoria Street, London, 8S.W.1 
January, 7, 1936 


ARROL-WERKSPOOR BASCULE 

BRIDGE AT LAMBHILL, GLASGOW. 

rue opening at the end of September of the new 
bridge over the Forth and Clyde Canal at Balmore- 
road, Glasgow, brought into service the first structure 
of its kind in this country. In the past, road traffic 
from Glasgow to the north has been hindered by 
narrow wooden bascule bridges, and the replacement 
of one of these by the lifting bridge shown in Fig. | 
is a stage in the provision of much-needed facilities. 
Mr. Thomas Somers, M.Inst.C.E., City Engineer and 
Master of Works, has been responsible for the new 
work, and, after examining various types, decided 
that the Arrol-Werkspoor design had many advan 
tages for such a site. This type of bridge, which 
embodies quite new features of an interesting type, 
has developed by Messrs. Sir William Arrol 
and Company, Limited, Dalmarnock Tron Works, 
Glasgow, in conjunction with Messrs. Werkspoor, of 
Amsterdam ; and the Lambhill bridge was constructed 
at the works of the former company and erected by 
them at the site. The drawings, Figs. 3, 4 and 5, 
on the opposite page, give particulars of the bridge, while 
Figs 6 and 7 will make clear its manner of operation. 
Fig. 2, annexed, shows the operating mechanism. 

In the common form of trunnion-lift bridge a large 
circular rack is provided at each side girder concentric 
with the trunnion, and the leaf is operated by a pinion 
meshing with this rack, driven through reduction gears 
motor. Commonly, one motor is arranged 
centrally under the roadway, a transmission shaft 
running to the pinion drives on either side. One of 
the principal disadvantages of this arrangement is that 
full load has to be taken by the motor on starting up, 
und as this is often considerable, due to wind, a large- 
size motor capable of exerting the maximum required 
torque has to be provided. 

Referring now to Figs. 6 and 7, it will be seen that in 
the Arrol-Werkspoor design a large bull wheel 
arranged on the centre d, driven through suitable 
reduction gears by the motor indicated. On the bull 
wheel is an extended arm a carrying at its end a roller } 
which in the channel ¢ fixed to the bridge 
girder tail. These features are clearly shown in the 
photograph reproduced in Fig. 2. From the shape of 
the channel c it will be obvious that at the eommence- 
ment of opening operations the roller 6 moves in the 
direction of the tangent e, thus taking up the load 
As the eycle proceeds the movement 
is speeded up as the tail approaches a line drawn 
through the bridge trunnion and the point d. There- 
after the speed falls off again until as the maximum 
opening is reached, as shown by the point f and the 
dotted girder outline, the roller is moving along a 
part of the channel concentric with d. The leaf is 
thus brought to rest without any risk of overrunning 
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ENGINEERING. 


BASCULE BRIDGE AT 


[JAN. 17, 1936. 


LAMBHILL, GLASGOW. 


| CONSTRUCTED BY MESSRS. SIR WILLIAM ARROL AND COMPANY, LIMITED, DALMARNOCK 





BRIDGE IN OPEN 


Fia. 


it cither end of the movement, and no damage to| 


the motor from this cause is therefore possible. In 
closing the action is similar but reversed. 

The bridge, as indicated, is provided with two sets 
of driving gear, one at each main girder, and it will 
be obvious from the description given that, owing to 
the load only coming on after the motor has been 
speeded up, «© much smaller unit is suitable than in 
the ordinary vase. The motor is started by a simple 
type of controller and run wp at once to full speed, the 
regulation of the speed of lift of the leaf and of bringing 
it to rest being entirely mechanical. This greatly 
simplifies the electrical gear, while, since there is no 
need of locking wedges and bolts, the arrangements 


|avoid other complications which these usually entail. 
The place of the usual nose lock and wedges is taken 
| by a device embodied in the drive and indicated in | 
| Fig. 7. At the end of its travel the arm a and roller } 
continue their movement until 6 passes under the | 
| bent lever g, forcing it up and compressing the spring A. | 
| This exerts an upward pressure converted into a 
downward force at the bridge nose, holding this firmly 
on its seating on the far bank. An incidental advan- 
tage of this arrangement, which may be of value in 
frequent operation, is that the time occupied by locking 
and the interlocking of the locking gear with the lifting | 


gear is saved. 


PosITION. 


BaScuULE-OPERATING MACHINERY. 


It will be noticed that the bridge has a ver) 
pleasing and simple appearance. It is devoid of the 
somewhat ungainly form of structure associated with 
the Scherzer and other types of roller-lift bridges, 
while its substructure is much lighter and more 
simple than when the attempt is made to accommo- 
date the Scherzsr rolling quadrants below road level 
The Lambhill bridge has a clear span of 33 ft. The 
width of roadway is 20 ft., and a 5-ft. 6-in. footpath 
is arranged on each side. A hand winch is provided 
for emergency use. as an alternative to the motor drive. 
as shown in Fig. 5, in case of a failure of the electrical 


supply. 
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PERSONAL. 


Me. Fou.an ©, Smite has relinquished his appointment 


as foundry manager to Messrs. Davy Brothers, Limited, | 


Park tron Works, Sheffield, 4, and Mr. J. Roxrurca 


has been appointed his successor 

Tae ixstrrute or Barrisu Executives, owing to the 
continual increase in — and general expansion 
of its work, is to remove its offices from Swan House, 
133, Oxford-street, London, W.1, to Swan 79, 


High Holborn, W.C.1, on January 2 


House, 


Consequent upon the appointment of Sir Cuaries W. | 


Craven, O.B.F., R.N., as chairman of the boards of 
Messrs. Vickers-Armstrongs, Limited, and Messrs. 
English Steel Corporation, Limited, and the decision to 
re-open the works of Messrs. The Darlington Forge 
Limited, Messas. A. Duwpar and A. B. Wrixper have 


been appointed joint general managers of Messrs. English | 


Steel Corporation, Limited, Messrs. The Darlington Forge, 
Limited, and Messrs. Industrial Steels, Limited 

Mr. A. Lowr MeCout, deputy chairman and joint 
managing director of Messrs. Vacuum Oi] Company, 
Limited, Caxton House, Westminster, London, 8.W.1, 
since 1933, has been appointed chairman of the board 
of directors on the retirement of Mr. Wilson Cross. 
Hubert Holliday, formerly joint managing director, is 
now managing director. 

Messrs. Bascock AaNnp Witcox, Limrrep, Babcock 
House, Farringdon-street, London, E.C.4, inform us 
that Mr. C. 8. Davy, who continued his position of chief 
engineer when he was appointed to the board of directors 
in 1933, has now relinquished the office of chief engineer. 
Mr. Davy has completed thirty-eight years’ service with 
the company, and will continue to be a director. 
C. H,. Sparks has been appointed chief engineer as from 
January 1. Mr. C. K 
general sales manager, as from January |, 
to the late Mr. J. G. Robertson. 

Messrs. F. L. Smipre anp Company, Limirep, on 
and after January 18, are removing their offices from 
Vietoria Station House to Horseferry House, Weat 
minster, London, 8.W.1. 

Messrs. Ruston anp Hornspy, Limirep, Lincoln: 
have entered into an arrangement, whereby exhaust- 
heat boilers and water heaters of the Clarkson Thimble- 


in succession 


Tube type, which are required to work in conjunction | 


with their oil engines, will in future be manufactured and 
sold by them. Messrs. Ruston and Hornsby add that 
Messes. THe Crarkson Tatmmece Tose Borer Com. 
rany, Limrrep, 613, Australia House, Strand, London, 


W.C.2, will continue to manufacture and sell their boilers | 


for use in conjunction with other engines, and for all 


other purposes for which they are applicable. 








TRIPS. 


fruit-carrying 
solid- 
Diesel 


LAUNCHES AND TRIAL 


CANADIAN Keerer.’’—Single-screw 
motorship ; two-stroke, single-acting, trunk-type, 
injection, six-cylinder Burmeister and Wain 
engine. Launch, December 14 Main 
200 ft. by 44 ft. 6 in. by 26 ft. 6 in. Built by Messrs. 
Nakskovy Shipyard, Limited, Nakskov, Denmark, for 
Mr. J. Lauritzen, Copenhagen 

“ Emprre Star.” —-Twin-screw cargo and passenger 
motorship ; double-acting, two-stroke, airless-injection, 
six-cylinder Harland-B. and W. Diesel engines. Trial 
trip. December 20. Main dimensions, 535 ft. 6 in. by 
70 ft. by 43 ft. 4 in. Built by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. The Blue Star Line, 
Limited, London. 

* Mactra.”’-—Single-screw oil-tank motorship ; four 
eyele, solid-injection, single-acting supercharged, six- 
evlinder Werkspoor Diesel engines. Launch, December 
27. Main dimensions, 425 ft., by 54 ft. 3 in., by 31 ft. 
Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. The Anglo- 
Saxon Petroleum Company, Limited, London. 

* JARDINE.” —Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
White Sea; triple-expansion engine fitted by Messrs. 
Anos and Smith, Limited, Hull. Launch, December 28. 
Main dimensions, 16C ft, 6 in. by 27 ft., by 15 ft. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Shipbuild- 
img Yard, Selby, for Messrs. Crampin Steam Fishing 
Company, Limited, Grimsby 

* PomEeroon.”’——Twin-screw general-cargo 
senger motorship for service in British Guiana ; Paxman- 
Rieardo, type-6rz, four-stroke, airless-injection, six- 
cylinder, marine Diesel engines, built by Messrs. Davey, 
Paxman and Company (Colchester), Limited. Launch, 
January 8. Main dimensions, 125 ft. 9 in., by 29 ft. by 
10 ft. Built by Messrs. Ferguson Brothers (Port-Glas- 
gow), Limited, Newark Works, Port Glasgow, to the 
order of the Crown Agents for the Colonies for the Trans- 
ort and Harbours Department of the British Guiana 
Railways. 


and pas- 








Bairise Commerce wire Hone Kone.—Mr. G. 
Pelham, H.M. 
Secretary in Hong Kong, is at present in this country 
on an official visit. He will be available at the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 


§.W.1, during the period January 20 to February 8 for 


Mr. | 


Mr. | 


Hague has been appointed | 


dimensions, | 


C. | . 
Trade Commissioner and Commercial | Mechanical 


ENGINEERING. 
CONTRACTS. 

Messrs. Merroro.itan-Vickers EL&CTRICAL 
PANY, Limrrep, Trafford Park, Manchester, 17, have 
received from Messrs. Cargo Fleet Iron Company, Limited, 
an order for the electrical equipment for the new 32-in. 
| reversing universal mill which is being installed at the 
| Middlesbrough Works of the firm. The order comprises 
the supply and installation of a 15,500-h.p. single-arma- 
ture, reversing mill motor, complete with 4,600-kW 
flywheel motor-generator set, switch and control gear, 
and ventilating equipment. 

Messrs. Aitsa Craic, Lourrep, Strand-on-the-Green, 
Chiswick, London, W.4, have just shipped to Bombay, 
|for H.M. Customs Department, an _ eight-cylinder, 
| 64/96-h.p. Diesel engine, which will be installed in a 


| 


; | launch measuring 42 ft. by 10 ft. by 4 ft. 2 in. 


Messrs. Hypravuiic CourpLING AND ENGINEERING 
| Company, Lowrep, Isleworth, have received orders for 
| their Vulean-Sinclair fluid-transmission equipment from 
the Victoria Falls and Transvaal Power Company. 
This will be employed in connection with the draught 
equipment in the further extensions to the Klip Power 
| Station. 

Messrs. AvuTro-KLEAN Srrainers, Limrrep, Tower 
| House, 40, Trinity-square, London, E.C.3, have supplied 
Auto-Klean strainers for the main and auxiliary-engine 
| fuel and lubricating-oil systems of the Union-Castle Line 
motorships Stirling Castle and Athlone Castle. 

Messrs. Tue Brush E.eorricat ENGINEERING Com- 
PANY, Liwrrep, Faleon Works, Loughborough, have 
received a third repeat order from Messrs. The Blue Star 
Line, Limited, London, for further 250-brake horse-power 
Diesel engines to drive refrigeration compressors between 
the decks of ships. Orders for a total of sixteen of these 
250-brake horse-power engines have now been received. 








BOOKS RECEIVED. 


Energiewirtechaft. Grundlagen und Kostenaufbau der 
Gewinnung, Veredlung und des Verbrauches von Kohle, 
Erdél, Gas und Elektrizitat fir Kraftmaschinen, Heiz- 
dampfverbraucher und Ofen in Gewerbe Haushalt und 
Verkehr. By Tu. Srer. Berlin: Julius Springer. 
[Price 36 marks. ] 

Chromium Plating, with Special Reference to its Use in 
the Automobile Industry. By Prorrssors O. BAUER 
and H. Arnpt and Dr.-Inc. W. Krause. Translated 
from the German by E. W. Parker. With Introduc- 
tory Chapter, Electroplating Practice and the Properties 
of Chromium and Nickel Coatings. By A. W. Horner- 
saLL. London: Edward Arnold and Company. 
Price 25s. net.] 

Outline Notes on Telephone Transmission Theory. By 
W. T. Parmer. London : Sir Isaac Pitman and Sons, 
Limited. [Price 4s. net.] 

Electrical Measurements and Measuring Instruments. 
By E. W. Gotprne. Second edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 20s. net.) 

| Boiler Feed Water Treatment. By F. J. Marruews. 
London : Hutchinson's Scientific and Technical Publi- 
cations. [Price 12s. 6d.] 

The Institution of Railway Signal Engineers. Proceedings. 
1935. Part I. February to September. Reading: 
Joseph Hawkes, branch of Greenslade and Company 
(Reading) Limited. [Price 7s. 6d. net.) 

University of Cambridge. School of Agriculture. Memoir 

| No. 7. Cambridge: School of Agriculture, University 

of Cambridge. [Price ls. net.] 

| Department of Scientific and Industrial Research. Water 
Pollution Research. Summary of Current Literature. 
Volume IX. No. 1. January, 1936. Abstracts. Nos. 1 
to 40. London: H.M. Stationery Office. [Price 2s. net. | 

| United States Department of the Interior. Bureau of 
Mines. Minerals Yearbook. 1935. Compiled under 
the supervision of O. E. Kiesstine. Washington : 
Superintendent of Documents. [Price 2 dols.} 

Journal of the Iron and Steel Institute. 1935. Volume 

| CXXXII. Edited by K. Heaptam-Mortry. London: 
Offices of the Institute. 

Electric Are Welding Practice. A Handbook for Welding 
Engineers and Welders. By H. 1. Lewenz. London : 
Crosby Lockwood and Son Limited. [Price 8s. 6d. 
net.] 

| Analytical and Applied Mechanics. 

| CLEMENTs and T. Wiison. 

| Hill Publishing Company, Limited. [Price 21s. net.] 

L Equilibrage et les Machines a Equilibrer. By A. 

Antonr. Paris: Dunod. [Price 34 francs.] 

| Organization and Administration of Industry. By Pror. 

| F. T. Luoyp-Dopp and Dr. B. J. Lyncn. London: 
Sir Isaac Pitman and Sons, Limited. [Price 15s. net.] 

Gas Meters. Their Construction, Use, Fixing, Inspection 
and Maintenance. A Handbook for Engineers, Mana- 
gers, Inspectors, Fitters and Students. By AtBert T. 
Gitpert. Third edition, revised and _ enlarged. 
London : The Technical Press Limited. [Price 8s. 6d. 
net.] 

Small 
AVERY. 
Limited 


| 


By Prors. G. R. 
London: MeGraw- 


4. 


Alternating-Current Motors. By Atrrep H. 
London: Percival Marshall and Company, 
[Price ls. 6d. net.) 

World Year Book, 


Emmott and Company, Limited. 


1936. Manchester : 
[Price ls. 6d. net.) 








Parsons Memoriat Lecrure.—The first of the 


the purpose eae manufacturers and merchants | lectures in connection with the memorial to the late 


interested in the export of 
Kong and Southern China, after which he will visit a 
number of industrial centres in the provinces. Firms 


desiring an interview with Mr. Pelham in London or in | 
quoting | Smith, K.C.B., F.R.S. 
| will be announced in due course. 


the provinces, should apply to the Department, 
reference 15,310/'1/35., 


nited Kingdom goods to Hong | Sir Charles A. Parsons, O.M., is to be read in Newcastle- 


upon-Tyne this year, under the auspices of the North- 
East Coast Institution of Engineers and yy 
Bolbec Hall, Woweastlo-cpen Tyan, by Sir Frank E. 
The title and date of the lecture 


Com. | 


[JAN. 17, 1936. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Steel Railway Bridges, five. The Kampsax Consortium, 
Tehran, Iran ; February 12. (T.Y. 5,628.) 

Underground Cable, 1,943 yards, 0-25 by 0-25 by 0-25, 
three-core. City Electric Light Company, Limited, 
Brisbane ; April 24. (T.Y. 10,313.) 

Booster Transformers, seven-pole, two-step, automatic 
outdoor-type. City Electric Light Company, Limited, 
Brisbane ; April 17. (T.Y. 10,321.) 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Quiet conditions ruled in the 
Welsh steam-coal market last week, and the amount of 
new business arranged was much smaller. Consumers 
abroad seemed well supplied for the present, and satisfied 
that in the event of a strike they could fully cover their 
needs from foreign competitors. Demand from all the 
overseas markets was poor, and shipments to Egypt, 
which have recently been on a very active scale, were 
slowing down owing to the fact that the present State 
Railways’ contract was nearing completion. Under this 
contract the railways took heavier supplies than usual, 
and in view of the large stocks that must have accumu- 
lated there, there was some apprehension as to whether 
they would make any further purchases yet awhile. 
The South American trade was also quieter, and owing 
to a spell of mild weather, inquiry from France was not 
so brisk. Recent floods there hampered operations at 
some of the chief coal-importing centres, and in many 
eases cargoes had to be received through other ports. 
Welsh export business was also affected by the recent 
gales, and the delay of many vessels dislocated collieries’ 
arrangements. Inland inquiry proceeded on good lines, 
but in view of the more hopeful stage reached in the 
negotiations between the miners and the owners, con- 
sumers were less anxious to add to their already heavy 
stocks, and activity in this direction was not so marked. 
The decision of the miners’ leaders to postpone notices 
was welcomed on all hands, but any immediate improve- 
ment in trade was not expected. In the meantime, 
collieries generally continue busy in executing recent 
heavy orders, large quantities of which have to be shipped 
during the balance of this month. Consequently, the 
firmness of most coals is well upheld, though in the case 
of Best Admiralties, collieries are in need of further 
business. Other large descriptions are still none too 
freely available and firm. Washed smalls remain stone. 
and other grades, together with sized and through 
coals, are well held. A little business was done with 
Australia, but in view of the decision of the miners there 
not to strike, little further business is expected in this 
direction. A small inquiry also circulated from the 
Algiers Electricity Works for 7,000 tons of Welsh coals. 
Disappointing news received this week was the placing 
by the Brazil Central Railways of business with German) 
for 100,000 tons. Germany, on account of her ability 
to undercut Welsh coal prices by something like 2s. 6d. 
per ton and her barter arrangement with Brazil for 
coffee, has gradually gained a footing in this market of 
recent years, but this is the first time South Wales has 
not participated in the order. 

Iron and Steel.—Operations in the iron and steel and 
allied trades of South Wales and Monmouthshire con- 
tinue to display improved activity, and employment 
is generally good. With the commencement of work 
at the new Cardiff Dowlais works and the report of 
further developments in West Wales, the outlook for 
some time ahead is encouraging. It is expected that 
when the official figures are available the steel 
production of South Wales and Monmouthshire in 1935 
will have reached record levels. Rumours of the acquisi- 
tion of the Briton Ferry Steel and Tinplate Works by 
Baldwins are without confirmation. 








below our 
the first 


SHIPBUILDING IN 1935.—We conclude 

summary of British shipbuilding in 1935 ; 
portions appeared on pages 11 and 39 ante. The total 
= tonnage of the three vessels launched during 
935 by Messrs. Barclay, Curle and Company, Limited. 
Whiteinch, Glasgow, was 17,632. The largest was 
the 11,100-ton passenger and cargo motorship Dilwara. 
—-The total gross tonnage of the vessels launched by 
Messrs. W. Simons and Company, Limited, Renfrew, 
was 2,570. This figure includes a 2,371-ton pump hopper 
r.—_Three vessels were launched by Messrs. Yarrow 

and Company, Limited, Scotstoun, Glasgow, W.4. These 
comprised the flotilla leader H.M.S. Grenville, of 1,450 
tons displacement, and the Diesel yachts Titan and 
Destiny, each of about 100 gross tons.—Messrs. Cammell 
Laird and Company, Limited, Birkenhead, launched four 
vessels, making together 31,244 tons. The two largest 
were the twin-screw motorships Abosso and Dunedin Star. 
both of which are above 10,000 tons.—-Two gold dredgers 
each of 1,100 tons, and a 346-ton twin-screw tug wer 
launched by Messrs. Lobnitz and Company, Limited, 
Renfrew.—The total tonnage of shipping launched by 
Messrs. Harland and Wolff, Limited. at their Belfast. 
Glasgow, and London yards was 115,306. Included were 
the two motorships, Stirling Castle and Athlone Cast) 
each of 25,500 tons, and the two motorships, Australi« 


| Star and Empire Star, cach of 11,000 tons. 














JAN. 17, 1936] 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—-Work in the Scottish steel trade 
s now proceeding at a steady pace and with order books 
well filled a large production is assured for months to 
come. There is no lack of specifications at present and 


n many cases consumers are pressing for deliveries. This 
«tate is fairly general all round and it would look as if 
the activity of the past half-year was not only to be 
-qualled, but probably improved upon. Inquiries are very 
cood at the moment and there is quite a large amount of 
forward business on offer, but makers are not too keen 
to fix up on conditions ruling to-day, because of the 
raw material situation and the present dispute in the 
coal-mining industry. If the latter was settled the raw 
material position would be | ly clarified. Export 
orders are more plentiful and the outlook for further 
expansion in this direction is much brighter. In the 
hlack-steel sheet trade a steady business is passing and 
makers are well booked for the next month or two. The 
demand from the motor-car industry is of a pressing 
nature. Production has been increased in this area by 
the re-start of at least three mills which have recently 
been idle. Prices are all very firm and are as follows :—- 
soiler plates, 91 5s. per ton ; ship plates, 8l. 15s. per ton ; 
sections, 8l. 7s. 6d. per ton; joists, 8l. 15s. per ton ; 
black-steel sheets, | in., 91. 5s. per ton, and No. 24 gauge, 
in minimum 4-ton lots, 111. 10s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
131. 10s. per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are very satisfactory 
this week and output is on quite a large scale. The 
demand for bar iron and ro-rolled steel bars is again 


hetter and with the generel inquiry improving the 
prospects are extremely favourable. The following are 
the current market quotations :—Crown bars, 91. 1l5s. 


per ton for home delivery, and 91. 5s. per ton for export ; 
ind re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 7. 10s. per ton for export. 

Scottish Pig-Iron Trade.—A strong tone continues to 
prevail ip the Seottish pig-iron trade and the total output 
is going steadily into consumption. The steel works 
are taking up a large tonnage, while the consumption of 
foundry grades is extending steadily. Prices are un- 
changed and the following are to-day’s market quota- 
tions :—Hematite, 73s. 6d. per ton, and basic iron, 70s. per 
ton, both delivered at the steel works ; and foundry iron, 
No. 1, 768. 6d. per ton, and No. 3, 74s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday only amounted to 60tons. Of that 
total, 38 tons went overseas and the balance of 22 tons 
coastwise. A year ago the total shipment was 467 tons 
for the corresponding week. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MipDLesBRouGH, Wednesday. 


l'he Cleveland Iron Trade.—Transactions in Cleveland 

foundry iron are almost unheard of. Conditions do not 
admit of sales by merchants and producers have next to 
no marketable iron. The latter still manage to meet 
obligations under running contracts, but demand is 
‘xpanding, and early enlargement of output is essential 
to cope with the situation. North of England buyers, 
and customers in Scotland, expect to need substantially 
larger supplies in the near future. No effort is made 
to do business with firms abroad. For other than 
overseas trade, fixed minimum figures are unchanged 
on the basis of No. 3 quality at 70s. for local p es, 
72s. for delivery to North of England areas beyond t 
Middlesbrough zone, 70s. for delivery to Falkirk, and 
738. to Glasgow, but these prices are almost nominal. 
Consumers who have to come on the market for supplies 
‘re keen to buy for any delivery. The requirements 
of makers’ own foundries are increasing. 
_ Hematite—The situation in the East Coast hematite 
branch of trade is much in favour of sellers. After 
inaking provision for their own cc ing depart ts. 
and covering requirements of users who have bought 
rather extensively, makers have little iron to dispose 
ot. Present | and other home needs about absorb 
the limited production and the light stocks at makers 
yards are almost all earmarked for early use. There is 
continued absence of negotiations with Continental 
customers, and resumption of export trade cannot 
he looked for until more idle blast-furnaces are rekindled. 
It is doubtful whether orders of moment could be placed 
it recognised market values which remain at the equiva- 
lent of No. I grade of iron at 71s. for use on Tees-side, 
‘28. delivered to Tyneside, 73s. 6d. to various ts of 
Northumberland and Durham, 78s. 6d. to the field 
area, and 748. to Seotland. 

Foreign Ore.—Some business in foreign ore is reported 
'o have been put through on substantially higher terms 
than were last obtained, but values are still difficult to 
ix definitely. Heavy imports against old contracts 
‘ontinus to come forward. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have heavy contracts, and are not keen to book 





‘urther orders as they believe quotations have not |}. 


touched the figure. 
‘ute 22¢., delivered to Teer 
Manufactured Iron 


Good medium qualities are 
s-side works. 
and Steel.—Continued 


large 
“eeregate tonnage output of semi-finished and finished 
ron and steel does not fully satisfy the pressing demands 
Re-rollers 


t customers. are still 


calling for larger 








_ ENGINEERING. 





| deliveries of semi-steel and of the large quantity passin 
into consumption, a substantial proportion is Continental 
| material. Works are behind with deliveries of certain 
descriptions of finished steel though plant is operating at 
high pressure. Subject to the usual rebates, the principal 
market quotations are : Common iron bars, 91. 12s. 6d. ; 
packing (parallel), 8/.; packing (tapered), 10l.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 7l. 12e. 6d.; iron and steel rivets, 
lll. 108. ; steel boiler , Ol. 58.; steel ship plates, 
8l. 158.; steel angles, 8l. 7s. 6d.; steel joists, 8l. 15s. ; 


and over, and 9l. for smaller lots; and fish plates, 
127. 10s. Blaek sheets (No. 24 gauge) are lll. 5s. for 
delivery to home consumers, and 9l..10s. f.0.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge) are 131. 5s. for delivery to home customers, and 
lll. 10s. f.0.b. for shipment overseas. 


Scrap.—There is continued shortage of serap. Con- 
sumers are keen to buy heavy steel at 57s. 6d., but sellers 
are holding out for 60s. and with supply scarce very 
little business is passing. There is ly any machinery 
metal on the market and quotations are a matter of 
individual negotiation, with sellers disinclined to name 
a price below 62s. 6d. There are buyers of heavy cast- 
iron —- at 60s. ; and light cast-iron scrap is selling at 
50s. to 5le. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Progress in most sections of the local 
staple trades has been maintained. Inland business 
is substantial, while a gratifying feature is the increased 
volume of overseas orders and inquiries reaching this 
area. Among the latter are: from Lisbon for peg plates 
and knives for threshing machines ; from Cork for fret- 
saw blades; from Antwerp for steel ribbons for use as 
blades for paper-cutting machines; from Bulgaria for 
light steel products ; from Greece for wood-cutting knives; 
and from Brazil for band and circular saws. Tool works 
and 6 ring mts are busy. bre is @ 
strong demand for engineers’ small tools. Extra shifts 
introduced towards the end of last year are still being 
worked. Among the lines in request are screwdrivers, 
hacksaws and blades, high-speed twist drills, and files. 
Steady headway is being made in overseas markets by 
makers of precision implements. The market in farm 
and garden tools shows slight signs of revival. A rising 
output of automobile steel and parts is reported. The 
steel requirements of the aircraft industry are also more 
substantial. The medium branches are operating at 
recent capacity. Good business is being done in elec- 
trical equipment, including hollow forgings for power 
station extensions in various parts of the world. Beain - 
less steel is an active line, while another, equally pro- 
nee. is the manufacture of stainless road studs. 


field works are ying these studs not only to 
British ions, t to municipal undertakings 
abroad. demand for railway rolling stock develops 
steadily. Local report that output is in excess 


of that of a year ago. More orders are circulating for 
shipbuilding steel, forgings, and castings. The demand 
for castings has been di inting for some time, and the 
current improvement is viewed with considerable satisfac- 
tion by manufacturers. The armament ts are 
busier. Output of raw and semi-fini materials is 
maintained. During November (the latest month for 
which statistics are available) production in this area 
totalled 129,400 tons, as com with 134,400 tons in 
October and 110,700 tons in November, 1934. In some 
classes of material the supply falls short of demand. 
Scrap dealers report expanding business. Values show a 
rising tendency, but no official change has taken place. 
Heavy basic scrap is quoted at 53s. and 53s. 6d., delivered 
to consumers’ works. 

South Yorkshire Coal Trade.—The overseas position 
has little change. Inland demands are 
substantial, and in some grades supplies are on the short 
side. Industrialists are buying heavily. Hull shippers 
complain Cd the difficulty of —— i , into ge i- 
ness. Railway companies, and electricity- an - 
peotaing works are all consuming bi . The 

market is more active. ulty is found in 
meting contracts. Good is being done in 
foundry and furnace coke. Quotations are: Best 
branch handpicked, 26s. to 28%. ; Derbyshire 
228. to 24s. ; ire best brights, 19s. 6d. to 21s. ; 
best screened nuts, 198. to 20e.; small screened nuts, 
188. to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20s. ; 
Derbyshire hards, 19s. 6d. to 208. ; rough slacks, 11s. to 
12s.; and nutty slacks, 10s. to Ile. 








BritisH oes ae —— ee 
A extension to ildings used for the Engineering 
pg Section of the British Industries Fair at 


Chamber 


furnish 31,090. feet more space than 
at the Fair held last year, making a total of 


addition will 
was available 





296,000 square feet of 
Fair whic 


for indoor exhibits for the 


is to be held in February next. 








heavy sections of steel rails, 81. 10s. for parcels of 500 tons | J 
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NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 


5.30 p.m., The Science Museum, South Kensington, 
8.W.7. Lecture on James Watt, by Professor Sir 
Thomas Hudson Beare. Yorkshire Branch: Monday, 


January 20, 7.30 p.m., The University, Sheffield. Joint 
meeting with Tue SHerriteny Socrmry or ENGINEERS 
AND ETALLURGISTS. Discussion on “ Electric Arc 
Welding,” to be introduced by Professors F. C. Lea and 

. H. Andrew Mr. W. D. Burnet. Institution : 
Friday, January 24, 6 p.m., Storey’s-gate, 8.W.1. General 
Meeting. “‘ Exhaust Turbines for Marine Propulsion, 
with ial Reference to the Rowan-Gétaverken 
System,” by Dr. J.-B. O. Sneeden. 

Institute or Merars.—Shefield Local Section : 
To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘“ Gases and Metals,” Dr. C. J. Smithells. 
Swansea Local Section ; Tuesday, January 21, 6.30 p.m., 
The Y.M.C.A., Swansea. ‘ Modification of Alloys,” by 
Dr. A. L. Norbury. 

InstiruTIonN or Exxctrican EN@rineprs.—T'ees-Sid« 


Sub-Centre: Monday, Jan 20, 6.45 p.m., Tho 
Cleveland Technical Institute, Middlesbrough. “ mice. 
tions of the Hot-Cathode Grid-Contro Rectifier, or 
Thyratron,” by Mr. A. L. Whiteley. Mersey and 
North Wales (Liverpool) Centre : Monday, January 20, 
7 p.m., The University, Live Sex ipment and 
Performance of Steel-Tank tifier tion Sub- 


Stations Operating on the Underground Railways of the 
London Passenger Transport Board,” by Mr. A. L. 
Lunn. Institution: Monday, Jan 20, 7 p.m., 
Savoy-place, Victoria-embankment, .2. Informal 
Meeting. Discussion on “ Small Motors,” to be ned 
by Mr. R. A. Lochner. North-Midland Centre: Tues- 
day, January 21, 7 p.m., The Hotel Metropole, King- 
street, Leeds. “R t Develop ts in Long-Distance 
Telephony,” by Mr. A. C. Timmis. Dundee Sub-Centre : 
Thursday, January 23, 7 p.m., University College, 
Dundee. “ Electric Discharge Lamps and their Uses,” 
by Mr. L, J. Davies. 


Rovat Instrrvution.—Tuesday, January 21, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘ Atomic Arrangement in 
Alloys,” by Professor W. L. . Friday, January 24, 
9 p.m. “ Sensitising D and their Application to 
Scientific Photography,” by 





Dr. C. E. K. Mees. 
InstrruTion oF Crvit Encinners.—Tuesday, January 

21, 6 p.m., Great George-street, 8.W.1. Ordinary 

Meeting. “‘ Road eaginestis Problems : Judging the Slip- 





pry Road, . E. Stradling and Messrs. R. G. C. 
tson and rge Bird. Wednesday, J y 22, 
6 p.m. Informal Meeting. Discussion: “ Replenish- 


ment of Underground Water Supply,” to be introduced 
by Mr. A. B. Buckley. Birmingham and District Associa- 
tion: Thursday, January 23, 6 p.m., The James Watt 


Memorial Institute, Birmingham. Vernon Harcourt 
Lecture: ‘Tidal and River Models,” by Professor 
A. H. Gibson. 


InstrrvuTion OF ENGINEERS AND SHIPBUILDERS IN 
ND.—W. y, January 22, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. Joint Meeting with 
the Scottish Branch of Tae InstrrUTION OF MECHANICAL 
Enorneers. Thomas Lowe Gray Lecture: ‘ The 
Future of Steam Propulsion,” by Mr. J. Johnson. 
Norru-East Coast Instrrvtion or ENGINEERS AND 
SuIPBUILDERS.—Tees-Side Branch: Thursday, January 
23, 7.30 p.m., The Cleveland Scientific Technical 
Institution, Corporation-road, Middlesbrough. ‘‘ The 
Erection of Some Steel Bridges,” by Mr. J. F. Pain. 
Institution: Friday, January 24, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘‘ The Protection of 
Ships’ Hulls against Marine Corrosion,” by Mr. W. FE 
Lewis. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Feperation or British Inpustrixs.—The Rt. Hon. 
Lord Hirst of Witton has pted nomination as 
President of the Federation of British Industries, 21, 
Tothill-street, London, 8.W.1, for the coming year. .The 
Presidential year commences in April. Rt. Hon. 
Lord Aberconway, C.B.E., and Mr. A. H. Kilner have 
been nominated additional vice-presidents of the Federa- 
tion. 





TEMPERATURE MEASUREMENT.—The. high standard 
ti hed in modern trade literature is well 
exemplified in a publication recently issued by Messrs. 
idge Instrument Company, Limited, 45, Grosvenor- 
° 8.W.1, and entitled “The Accurate 
leasurement of by gr onal It deals first with 
temperature scales the practical measurement of 
temperatures from — 200 deg. C. to 4,000 deg. C. by 
i of the liquid-expansion, vapour-pressure, 
lectrical -resist , thermo-electric, radiation and optical! 





FFE 





types. The underlying principles of each t of instru - 
ment are then explained in detail, and some’ woful hint 
selecting installing pyrometers are given. A 


on 
num) of tables giving comparisons of thermometric 
scales, e.m.fs., standard temperatures of 
the international scale, and other useful data, are included 


are i firm. The pu 
Test sertictlacty watth to thoes interacted ia venpire. 
ture measurement for all industrial purposes, although 





some special instruments for scientific, medical and 
surgical work are also referred to, 
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of diameter by increasing the speed of rotation, 
but the stresses in the impellers of the six-stage 
machine would then be double those ruling in the 
twelve-stage machine, the impellers being alike 
in corresponding stages. 

In a list of typical impellers given by Dr. Kearton, 
the peripheral speeds are seen, in most cases, to 
range between 600 ft. and 700 ft. per second, 
though it was mentioned that speeds in excess of 
1,000 ft. per second have been used in special in- 
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THE TURBO-COMPRESSOR. 


CIviLisaTIon, it has been remarked, manifests 
itself chiefly by the moving of matter from one 
place to another. From some aspects, perhaps, 
the thesis might be disputed, but it is substantially 
true of engineering, the core of modern civilisation, 
that greater efficiency in producing movement has 
been the common purpose behind every advance 
in the technique of design and construction. Steam 
engineering itself resulted from a desire to remove 





The more pressing problems of the designer are 
thermal in origin, though largely constructional in 
character, and arise more particularly in connection 
with machines which (despite the vagueness of 
current nomenclature) are definitely compressors 
and not blowers. The line of demarcation between 
the two is not too clearly established—less so, 
perhaps, than the distinction between blowers and 
fans. The machine which supplies air to a Bessemer 
converter is always described as a blower. To this 
usage the present paper conforms, referring in the 
text to delivery pressures of 25 lb. to 30 Ib, per 
square inch as characteristic of such duties, but 
quoting, in a table, one delivering at 39-7 Jb. per 
square inch, and a blast-furnace machine delivering 
at 41-2 lb. per square inch, both designated 
“* blowers.” Elsewhere, and again with all the 
assurance of established custom, is a statement 
that ‘‘ air compressors compressing up to and above 
80 lb. per square inch” are invariably, provided 
with some system of cooling. Somewhere between 
the two pressure levels. of 41-2 lb. and 80 lb. the 
blower becomes a compressor. There may be, 
perhaps, the germ of a possible classification in the 
fact that an air compressor is invariably cooled, 
whereas a blower may or may not be, according to 
the particular circumstances. 

The necessity for cooling arises from the fact 
that internal losses, due to friction, interstage 
leakage, &c., all tend to raise the temperature of the 
gas in process of compression, causing a correspond- 
ing increase in the specific volume and in the work 
of compression ; an uncooled compressor, gaking 
atmospheric air at 60 deg. F. and compressing 








water from mines, and was soon followed by the 
steam blowing engine. When the developing 
science of thermo-dynamics evolved the steam 
turbine the possession of a purely rotary prime 
mover naturally led to pumping and blowing 
machinery on similar principles, suitable for direct 
driving; but advances in metallurgy and in 
mechanical design of both turbines and electric 
motors have made practicable speeds and powers 
demanding a corresponding improvement in the 
driven machines, if their advantages are to be 
realised. 

This, in brief, was the starting point of the paper 
on “ Recent Developments in Turbo-Blowers and 
Compressors,” which Dr. W. J. Kearton read 
before a meeting of the Institution of Mechanical | 


Kearton illustrated the benefit of high peripheral | 
speeds by a typical case of a compressor required 
to compress air from atmospheric pressure to 
100 Ib. per square inch gauge, a total compression 
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|raised to 
| and 


ratio of 7-8. With a peripheral velocity of 540 ft. 
per second, twelve stages would be required, whereas 
six would suffice if the peripheral velocity were 





ese proportions remaining constant. | 
Assuming a moderate delivery volume, the higher | c 
peripheral speed could be obtained without increase | 





it to 100 Ib. per square inch gauge, would raise 
the temperature, in practice, to about 620 deg. F., 
instead of the 484 deg. F. corresponding to adiabatic 
compression alone. Jacket. cooling, with either 
one side or both sides of the air passages directly 
watercooled, cooling by tubular intercoolers, and 
the combination system employing both methods, 
were discussed by Dr. Kearton, and an outline 
given of methods to determine the variation of 
cooling effect with increasing output, and with 
inereased peripheral speed accompanied by a reduc- 
tion in the number of stages. The problem is com- 
plicated by the large number of quantities involved, 


and the lack of directly applicable data on heat 
transference between fluids and radiating boundary 
surfaces necessitates numerous assumptions, but 
Engineers, in Manchester, on January 9. Dr. | the bearing of the calculation upon the size and 
cost of the machine makes the 
considerable 
ciency is to be expected from tubular intercoolers 
than from any jacket system, and the relative 
simplicity of construction is an added attraction, 
but where space is a desideratum the jacket-cooled 
machine has the advantage, given sound castings 
770 ft. per second, the blade angles | and good workmanship. 


question one of 


importance. Greater cooling  effi- 


The author’s method is to adapt to the radiating 
hannels of the compressor the heat transfer results 
»btained by Nusselt from experiments on gases 
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flowing through tubes, taking the equivalent | facture of Arms, and the other the action taken by 
hydraulic mean depth as the length dimension in| the Federation of British Industries on the matter 
this case and also in the rectangular channels of | of defence. 
the diffuser and the return passages to the next stage.| We have in these columns always adopted the 
Only the transmission of heat from the air to the | attitude that it is the duty of the Government, as 
metal is taken into account, the resistance to| Mr Baldwin admitted some time ago, to take all 
heat flow in the water being negligibly small by necessary steps to ensure defence, which expression 
comparison. Without following through the pro-| of course extends beyond these shores, to our whole 
cedure in detail, it may be said that the coefficient Empire and the security of its communications ; 
of heat transmission, K, was found to be directly | and whether we keep large establishments or only 
proportional to the gas density, nearly proportional | skeleton organisations capable of rapid expansion, 
to the peripheral velocity of the impeller, and to be | it is the responsible task of those in office to see that 
affected hardly at all by the delivery volume. plans are adequate to the situation. Before 1914 

Calculation of the temperature conditions and | there were many people in this country who were 
the consequent variations in heat flow throughout | jnsistent that there was nothing to be feared in the 
a multi-stage machine is complicated by the fact | future, just as there are to-day those who refuse 
that the air is flowing symmetrically about the axis, | to see that the spirit so much in evidence in Europe 
but the water usually enters at the bottom and | must inevitably tend, if not allayed, to another 
passes out at the top of the jacket. Assuming, | clash of arms. It is difficult to realise that many 
however, that the mean value of the product of air | who now express their views with considerable force 
density and temperature difference between air and | were too young in 1914 to realise what our situation 
water remained constant, Dr. Kearton showed that | then was. Those who were old enough will have no 
the sum of the temperature drops due to cooling | wish to see it repeat itself so far as lack of prepara- 
would be little affected by the quantity delivered, | tions is concerned and will welcome therefore the 
but would be reduced appreciably by an increase | action of the Grand Council of the Federation of 
in the impeller peripheral speed, although the| British Industries in passing a resolution to co- 
adverse effect would be offset to some extent by the | operate with the Government to the full in any 
more rapid heat flow at higher temperature differ-| measures necessary to make good deficiencies in 
ences. A detailed comparison between two! our defence Forces, and in calling a conference 
compressors, one having twelve stages and the | of trade associations to discuss organisation to this 
other eight stages, both compressing atmospheric | 
air to a final pressure of 106-7 Ib. per square inch 
absolute, clearly showed that the increased trans- 
mission rate was not sufficient to compensate 
for the higher peripheral speed, the delivery tem- 
perature being considerably higher in the eight-stage 
In the case considered, the isothermal 
approximately 4 per 


end, 

To the younger members of the community atten- 
tion may be called to some of the points brought 
out in the evidence of Sir Herbert Lawrence and 
others before the Royal Commission. In 1914 and 
onwards our output of military supplies was quite 
inadequate to our requirements. Many of us will 
remember embryo forces waiting for months for 
}equipment, while supplies were only dispatched 
overseas at a rate which crippled effective action. 
usually provided with sufficient cooling surface to | Sir Herbert has explained how, when the demand 
reduce the air temperature to 85 deg. or 90 deg. F.| came, the armament firms were expected to produce 
in each intercooler. The intercoolers are usually | feats in the way of output, quite impossible with 
identical in design, but the variation in air velocity | their existing peace-time plants, while no allowance 
between the high-pressure and low-pressure stages | was made for the time requisite to build up pro- 
is balanced by the opposite variations in density, | duction plant to the proper scale. He also points 
and the coefficient of heat transmission remains | out that heavy armour-plate works were expected 
sensibly uniform. The efficiency obtainable with| to turn their attention at once to the supply of 
intercoolers as compared with full jacket-cooling | munitions quite unsuited to their normal equipment 


machine. 

efficiency 

cent. 
Compressors relying upon intercoolers only are 


was reduced by 
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personnel matters, to make public pronouncements, 
and it is obvious that plans are better laid in secret. 
There is every reason to believe that in some direc- 
tions these are fairly completely worked out, but 
in others it is questionable whether this is so. To 
this extent the action of the Federation above 
referred to may seem disquieting, for the Grand 
Council of that body is composed of just those men 
at the head of industries who might be expected 
to be in the Government’s confidence ; and to find 
that they consider effective organisation to be 
lacking is hardly reassuring. The Federation has 
in view the adequacy of the industries to supply the 
Government’s requirements, and the performance 
of this duty at reasonable cost. Before the Royal 
Commission it has been suggested that in war time 
the armament firms might be taken over by the 
Government and run by them at some reasonable 
fixed profit to the owners. This procedure would. 
it is pointed out, relieve the firms of much subsequent 
opprobrium. It was applied in the last war to the 
railways, but at the end these were handed back to 
the companies in a hopeless condition which it 
took years to make good, and the example is not 
one to be copied unless greatly improved upon. 

But it is almost certain that it would not be 
possible to mobilise all industries on these lines, 
although national organisation is undoubtedly 
desirable, and it is most earnestly to be hoped 
therefore that the trade associations will co-operate 
in the way suggested by the Federation, and that 
the goodwill and help of the Government in the 
movement will be extended to the full. If armaments 
in the sense of heavy products are restricted to 
relatively few firms, munitions and supplies range 
over the whole gamut of industry, embracing much 
material essential to peace-time occupations, but in 
vastly different proportions. It is obviously neces- 
sary, therefore, that in addition to plans for keeping 
armament works in effective operation at the present 
time, ready to turn over to emergency conditions 
when required, other branches of industry should 
also be considered, lest when the time comes an 
otherwise strong chain should fail through the 
weakness of an individual link. Perhaps the more 
apt simile would be that of the cog and missing 
teeth, for a chain failure reveals the weakness of 
one link only, whereas in the many-sided aspects 
of modern military operations, unless the greatest 
care be taken in anticipation of demand, it would 





was calculated by Dr. Kearton for a twelve-stage | and class of product, and that consequently the 
compressor similar in all essentials to the machine | measures adopted led to considerable confusion 
previously studied, and was found to show an and loss. We all know the post-war story of our 
improvement of 5-6 per cent., though this would| many great engineering and how. 
be subject, in practice, to a slight reduction due to | expansion to meet the Nation’s necessities, they 


works 


the pressure losses in the coolers. 
system was investigated by repeating the calcu- 
lations for the original twelve-stage jacket-cooled | they successful in finding peace-time work. The 
compressor, with the addition, between the sixth | effect on firms bearing great historic names is indeed 
and seventh stages, of an intercooler capable of | not vet past, and it has been only by the most 
reducing the air temperature to 85 deg. F. The | strenuous endeavours, and in cases drastic recon- 
result indicated an isothermal efficiency of 65-2 per | struction, that some of these continue to the present 
cent., as compared with the 61-9 per cent. obtainable | day 
with jacket-cooling alone. In all these cases, | indifference to some. whose little world is bounded 
however, the conditions assumed an adequate supply | by their own affairs. to many it is of grave concern, 
of clean cooling water, under a sufficient head. It | since almost any day, it seems, we might again have 
is conceivable that the limitations of a particular | to call upon their services. If such should be the 
site, in the matter of the quantity and quality of | case, we hope that plans will be found to have been 
water, might completely reverse an order of suit-| matured sufficient to meet the emergency and 
ability depending solely upon thermal considerations. | worked out to give the greatest efficiency. 

At the close of 1918, the country was divided into 
about three classes. There were those who 
thought that all wars had come to an end with the 
cessation of hostilities ; there were those who wanted 
to be prepared for future eventualities ; and those 
who were satisfied to define their attitude as “ sick 
of the whole show.’ The second category were 
anxious to see some planned organisation come into 
being for possible expansion of personnel, as well as of 
supplies, both of which movements have had 
our constant support. It is generally supposed, 
and in some directions doubtless the supposition is 
justified, that the authorities have plans to meet 
certain eventual situations. So far as personnel 
goes this is to some extent met by the Special 
| Reserve of Officers, though we have never con- 
cealed our view that the mobilisation of engineer 
talent of officer rank requires something much more 
far-reaching than this. 

On the subject of supplies, there is no need, as in 





ARMAMENTS AND MUNITIONS. 


Lire is said to be full of paradoxes, but probably 
few have had such widespread bearing as that which 
has now arisen in international affairs, in which the 
yreater the effort to se cure peace the nearer we seem 
to get to war. This is only less disquieting than a 
second, summed up concisely by Mr. Neville Cham- 
berlain during the General Election, that those who 
clamour most loudly for peace and have done their 
best in recent years to reduce our Navy to im- 
potency, are now the most ready to carry their 
views to the length of picking a quarrel which would 
lead to it being sent into action and perhaps to 
disaster. 

With such dilemmas to face us, an especial 
interest attaches to two matters reported during 
the past week. One is the public evidence given 


before the ‘Royal Commission on the Private Manu- 





after | 


The combination | found themselves with plant of oppressive dimen.- | 
sions and capacities, for which in part only were | 


While this is quite possibly a matter of | 


be quite easy for deficiencies to become apparent 
| in more than one direction. 








NOTES. 
THe Watr BICENTENARY CELEBRATIONS, 

On Monday last, with the opening of an exhibition 
in the Watt Institution, Greenock, by Sir H. 8. 
Stewart, K.C.B., the series of celebrations was 
commenced in connection with the bicentenary of 
Watt, who was born in Greenock on January 19, 
1736. The opening of the exhibition was followed, 
|on Wednesday and Thursday, by a pageant in the 
| Greenock Town Hall, while to-night, in the Watt 
Hall, Lord Rutherford will deliver the Watt 
Anniversary Lecture, taking for his subject ‘* The 
Transformation of Energy.” To-morrow a plaque 
will be unveiled by Sir Godfrey Collins in the Watt 
|Memorial Engineering and Navigation School. 
| which stands on the site of Watt's birth place, and 
| the Greenock celebrations will conclude on Sunday 
with a Commemoration Service in the Town Hall! 
| when the address will be given by Dr. C. A. Warr. 
Dean of the Thistle and Chapel Royal. The com 
memorations in London begin this afternoon, when 
[the members of the Institution will visit the 
| Science Museum, South Kensington, to inspect the 
| special Watt Bicentenary Exhibition and to hear 
|a lecture by Professor Sir T. Hudson Beare on the 
| Life and Work of Watt. On Sunday, representatives 
of many institutions will attend Evensong in West- 
minster Abbey, and after the service wreaths will 
| be placed upon Chantrey’s monument to Watt in 
St. Paul's Chapel. 2 


On Wednesday, January 22. 
the Newcomen Society will hold a meeting in the 
| Science Museum, when Mr. Rhys Jenkins will read 
'& paper entitled “A Contribution to the History 
of the Steam Engine,” and a communication from 
‘Professor P. Zabarinsky on the “ Earliest News of 
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the Watt Engine to Reach Russia,” will be placed 
before the members. Almost simultaneously with 
the service in Westminster Abbey on Sunday, cele- 
brations will commence in the United States in the 
Franklin Institute, Philadelphia. In connection 
with these, through the courtesy of Colonel 
EK. E. B. Mackintosh, the Director of the Science 
Museum, and by arrangements made by the 
Columbia Broadcasting Corporation, at 5.30 p.m. 
on Sunday short addresses by Colonel A. E. 
Davidson and Mr. H. W. Dickinson will be re- 
layed from the Science Museum to the American 
stations of the Columbia Broadcasting System. 
The programme in the United States has been 
arranged jointly by the Lehigh University, 
Bethlehem, Pa., the Franklin Institute, the American 
Society of Mechanical Engineers, and the American 
members of the Newcomen Society. The proceed- 
ings will last three days, January 19 to 21. Ata 
meeting of the Newcomen Society in the Franklin 
Institute on the afternoon of January 21, various 
addresses will be given while ‘* Greetings of Great 
Britain ” will be conveyed to the meeting by the 
British Consul-General, 
K.C.M.G. The proceedings will terminate with a 
dinner in the Bellevue Stratford Hotel, Philadelphia, 
under the auspices of the Franklin Institute, when 
Mr. Nathan Hayward will preside. In addition to 
the various programmes referred to above, the 
British Broadcasting Corporation are broadcasting 
an address on Watt at 8.30 p.m. on Monday, 
January 20, while Dartmouth, as the home of 
Newcomen, whose work led directly to that of Watt, 
has arranged for a public lecture to be given on 
Wednesday, January 22, by 


of Steam Power.” 
be taken by the Mayor, Alderman A. E. Travers. 
At Birmingham on the 26th inst., an address will 
be delivered by Sir T. Hudson Beare, the Lord 
Mayor presiding. 

THe PurFLeet-Dartrorp Roap TUNNEL. 


The construction of a road tunnel beneath the | 


Thames between Purfleet in Essex and Dartford in 
Kent has long been suggested as a means of relieving 
the traffic congestion higher up the river. Diffe- 


rences of opinion about financial responsibility | 


and, to some extent, engineering difficulties, have, 
however, prevented anything being done, though 
the need for such a link is shown by the fact that 
between the Blackwall Tunnnel and the mouth of 
the estuary, a distance of 35 miles, the only means 
of communication are the ferries at Woolwich and 
(Gravesend. The operation of these ferries is 
naturally much hampered by fog and that at Graves- 
end is only suitable for light road vehicles. Heavy 
motor vehicles are therefore compelled, even under 
the most favourable conditions, to go to Woolwich, 
21 miles away, before they can cross the river. 


The position has recently been acerbated by the | 


industrial development, which has taken place along 
both banks of the lower reaches of the river. At 


last, however, the various obstacles to the con- | 
struction of the tunnel have been overcome and | 


it is hoped that it will now be possible to invite 


Sir Gerald Campbell, | 


Engineer-Captain | 
Edgar C. Smith on “ James Watt and the Romance | 
At this meeting the chair will | 


| our trade, and this Sir Henry was inclined to regard 


|to ask from all parts of the Empire, and he agreed 
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intervals along the kerb line. The foul air will be 
extracted from the main tunnel. The open 
approaches will be constructed with a maximum 
gradient of 1 in 28, and will connect with the Pur- 
fleet by-pass and the Dartford by-pass, respec- 
tively. The northern approach will ultimately 
be extended to cross the London-Chelmsford road 
and connect with the North Orbital road, while 
that on the south will similarly connect with the 
London-Folkestone and London-Hastings roads. 


Emprme TRaDe. 

A speech by Sir Henry Page Croft, Bart., M.P., 
delivered before the British Engineers’ Association 
at its last monthly luncheon is reported in the latest 
issue of that body’s Bulletin. While much of what 
the speaker had to say turned upon political matters 
| with which it is hardly our task to deal, Sir Henry 
|made a very powerful appeal to British manufac- 
turers to bestir themselves in order to be sure of a 
| proper share of the expansion in Empire trade 
| that may be looked for in the future. As Mr. W. 
| Reavell, who presided, remarked, Sir Henry Page 
Croft had been persistent in his advocacy that this 
| country should relinquish its system of free imports, 
| and in his opening remarks the latter pointed to the 
| great increase of employment in the engineering 
|industries that had followed the introduction of 
| tariffs. He proceeded to indicate what he considered 
|to be the next obvious step. With things as they 
were, he thought any return to the pre-war level of 
| trade with foreign countries to be at present 
|extremely improbable. On the other hand, with 
'the Empire, as His Majesty said at Christmas, at 
peace within itself, Sir Henry considered that im- 
mense possibilities were presented. He hoped, he 
said, that we might be able to secure, by ordered 
thought, by vision and by action, that such develop- 
ments should come to those whose fathers had suffi- 
cient visibility, imagination and endurance to go out 
|and win chances for us in the Empire overseas. 
They should enter those doors, in order that their 
|sons too might find employment in the future. 
He was anxious to see something like a Parliament 
of Empire getting together to work out schemes— 
something after the style of body suggested by Mr. 
|S. H. Bruce, to collect ideas to take advantage of 








| the present and future of imperial trade. Australia, 
with its 6} million inhabitants, buys at present 
25 per cent. more British goods than Germany with 
10 times the population ; Canada, with a population 
of only one quarter that of Italy, buys twice as 
much as that country. New Zealand buys three 
times as much as Japan, although the latter’s 
| populavion is 45 times greater. Putin another form, 
lone New Zealander is worth to us as much as 33 
| Ttatians ; one Australian is worth eighteen Germans ; 
jone Canadian thirteen Americans, and one South 
| African 65 Japanese. If such facts as these were 
realised, with the development of the Empire 
| there should be great opportunities for expanding 








as the great hope of the British race. Sir Ernest 
Petter, in proposing a vote of thanks to Sir Henry 
Page Croft, said that we had more to give than 


tenders for the preliminary work at an early date. |that we should get together and discuss these 
With the concurrence of the County Councils | matters with business men | 


of Essex and Kent, the Ministry of Transport | 

will be directly responsible for the construction, | THE PERFORMANCE OF MacHINE TOOLS. 

an? the consulting engineers are Messrs. Coode,| The work of Dr. Georg Schlesinger, of Brussels 
Wilson, Mitchell and Vaughan-Lee, of 9, Victoria-| University, in connection with machine tools, is 
street, London, 8.W.1, and Messrs. Mott, Hay and | very widely known, his system of geometrical ratios 
Anderson, Caxton-street, London, S.W.1. The | for speed and feed ranges prepared for the German 
tunnel proper will be over a mile long and will| standardisation authorities, for instance, having 
contain a 20-ft. carriageway with a patrol path | found a place in British text-books. The Institution 
on each side. It will be constructed under com-| of Production Engineers was, therefore, fortunate 
pressed air from two shafts, 100 ft. deep, situated | in being able to arrange for a paper by Dr. Schlesinger 
about 900 yards apart on each side of the | on ‘** Machine Tool Tests and Alignments,” which 
Thames, and will be of horse - shoe section, the | was read by him at the British Industries House 
upper part consisting of a semi-circle 30 ft. out-| Club on Friday, December 10. This paper covered 
side diameter, with a flattened invert below to|a wide field and dealt with the sources of error due 
support the floor. Cast-iron and concrete segments | to faulty design, incorrect tolerances and want of 
backed with concrete will be used as lining, the | alignment in the main types of machine tool. The 


inner surface being finished with a glazed waterproof findings were based upon investigations carried 
its lowest | out by Dr. Schlesinger on drilling machines, lathes, 
milling machines, &c., and in some cases showed 
that accepted methods of design were open to 


material. The top of the tunnel at 
point will be about 80 ft. below Trinity High Water 
mark. Ventilation will be provided by pumping | 


indicating the possibilities of error through want 
of alignment and too generous tolerances in 
the milling machine were, from the array of sources 
of trouble shown, rather disturbing. As an 
example of Dr. Schlesinger’s contributions to 
design, his comments on the method of securing 
the cutter to the spindle of the milling machine 
may be quoted. A _ stiffer spindle, he argued, 
could be provided if the common method of fasten- 
ing by means of an axially-disposed key were 
abandoned and the cutter was secured by opposed 
keys on each end face. A lengthy discussion 
followed the paper. Some interesting points 
emerged from it, though there seemed to be a 
tendency for representatives of the machine-tool 
industry to assume the defensive rather too readily, 
and it was stated that British machine-tool makers 
were not prepared to adopt a standard system of 
tolerances. There was a large attendance of 
members and visitors who, judging from the way in 
which Dr. Schlesinger’s paper was received, were 
keenly appreciative of both the matter contained 
in it and of his making a journey from Brussels for 
the specific purpose of reading it. 


Tae Institute oF Export. 

The principal objects of the Institute of Export, 
which is a development of the British Export Society 
founded in 1924, are the stimulation of our export 
trade and the care of those associated with it. 
In this connection, the raising of the general 
standard of export practice is stressed, the means 
suggested for attaining this end being the provision 
of a body of specialists to carry out the necessary 
training and to organise suitable courses for those 
desiring to take up export work as a career. As 
corollaries, the interests of those engaged in this 
occupation will be protected and their status 
improved. Professional conduct will also be super- 
vised, facilities provided for obtaining information 
and research initiated. Speaking at an Inaugural 
Reception, which was held at the Cordwainers 
Hall, Cannon-street, London, E.C.4, on Friday, 
January 10, Sir Francis Goodenough said that the 
establishment of export on a professional level was 
not due to sudden inspiration, but was the result of 
twelve years’ experience of the functioning of the 
British Export Society. The pressure of foreign 
competition and the multiplication of trade barriers 
were rendering export trade increasingly difficult, 
while the technique of export management was 
entirely different from that of sales management 
for the home market. Moreover, there had hitherto 
been no single body capable of providing a pro- 
fessional organisation for those engaged in such 
work. It was hoped that the establishment by 
the Institute of Export on a professional basis 
would attract a better type of recruit and, by 
improving the status of its members, would create 
an atmosphere of security, which had hitherto been 
lacking. Indifference to or fear of exporting sprang 
from ill-conceived or half-hearted attempts at 
oversea trade, which had involved costly mistakes, 
or from the erroneous impression that the risks 
involved were too great. The offices of the new 
Institute are at 21, Tothill-street, London, 8.W.1. 


Tue WoRr.Lp’s SHIPBUILDING AND MARINE 
ENGINEERING. 

The shipbuilding returns of Lloyd’s Register for 
the quarter ending December 31, 1935, contain the 
heartening news that the total tonnage of the 
merchant vessels, of 100 tons gross and upwards, 
under construction in our shipyards, namely, 
743,086, is greater by 212,532 tons than that for 
the previous quarter and is, moreover, 146,252 tons 
in excess of the shipping under construction on 
December 31, 1934. Furthermore, 311,100 tons of 
shipping were commenced during the last three 
months of 1935, and 132,139 tons were launched, 
showing, as compared with the September quarter, 
increases of 192,121 tons in the tonnage commenced 
and of 19,299 in that launched. The total of 
743,086 tons just quoted is made up of 163 vessels ; 
89 of these are steamers, 67 are motorships and 7 are 
sailing ships and barges. The position in foreign 
shipbuilding yards has also improved generally, the 
total tonnage at the end of the December, 1935, 
quarter, excluding Russia for which no figures are 





adverse criticism. The paper was fully illustrated 
by a number of lantern slides, of which those 


fresh air through a duct in the top of the tunnel, 
whence pipes will convey it to openings placed at 





available, being 800,067, representing an increase 


70 
of 133,000 tons over the figure for September 30, 
1935. 
but with the slightly reduced total of 254,121 tons, 
Japan moves up to second place with the greatly 
increased total of 118,610 tons, her aggregate for the 
previous quarter having been only 61,305 tons, and 
Holland retains third place with an increased total 
of 104,325 tons. Sweden, Denmark and France are 
likewise responsible for larger totals than was the 
case on September 30, although none attained 
100,000 During the three months under 
review 276,112 tons of shipping were commenced 
abroad and 226,397 tons were launched, showing 
increases, as compared with the previous quarter, 
of 90,260 tons in the shipping commenced, and of 
75,770 tons in the tonnage launched. The total 
horse-power of marine engines either under con- 
struction or installed on board vessels on Decem- 
ber 31, was 1,427,654 for the whole world (excepting 
Russia, for which no returns have been received). 


tons. 


This was made up 224,560 i.h.p., the total for | 


reciprocating steam engines, 362,833 s.h.p. repre- 
senting steam turbines, and 840,261 i.h.p., the 
aggregate for oilengines. Great Britain and Ireland 
occupied first place with 606,260 h.p., Germany 
was second with 213,730 h.p., and Japan third with 
150,882 h.p. The only two other countries to 
approach 100,000 h.p. were Sweden, which was 
responsible for 91,750 h.p., and Italy, with a pro- 
duction of 85,900 h.p. 








THE 
IL. 

No separate figures for employment in the motor- 
eycle and cycle industries are available, probably 
owing to the close connection between these in- 
dustries and the motor industry and the fact that 


ENGINEERING OUTLOOK. 


Moror-CycLe anp Cycur InpusTRY. 


the same tirm often undertakes the manufacture of | 


both cycles and motor cycles or of motor cycles 
and cars. With the decline in the demand for 
motor cycles this interlocking is becoming more 
pronounced, manufacturers tending to turn to the 
Taste I. 
3,800 
65,000 
100,000 
80,000 
60,000 
80,000 


Production of Motor Cycles. 

1924 120,422* 1930 125,030* 
1925 120,000 1931... 77,000 
1926 140,000 1932... 68,000 
1927 162,000 1933 58,000 
1928... 144,000 1934 61,000 
1929 148,500 1935 64,000 


* Census of Production 


1907 
1919 
1920 
1921 
1922 
1923 


production of light cars and three-wheelers. Sta- 
tistics for employment in the motor, motor- 


ENGINEERING. 


| It will be seen that, although there was again a 


| year, production in 1935 was only about 40 per 
| cent. of the level reached in 1927. | It is in fact clear 
that only a small proportion of the decline in pro- 
duction since that year can be attributed to the 
| depression. More important influences have un- 
doubtedly been the change over from open touring 
cars to saloons and the progressive reductions in 
the price of the lower-powered cars. In the days 
when the only cheap cars available were of the open 
type there was not a great deal of difference in the 
| degree of weather protection afforded by cars and 
motor cycles. Now, with a saloon car selling at 
| 100/., a price not greatly in excess of that of the 
larger motor cycles, any comparison must be 
| extremely unfavourable to the motor cycle, since the 
| latter can only be used in comfort under favourable 
| weather conditions and even then special clothing 
| is usually required. The effect of these considera- 
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Motor Cycles and Tricars. 
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The number of motor cycles in use in this country 


Germany still occupies the leading position, | slight increase in comparison with the previous | has declined from 731,000 in 1929 to about 500,000 


| in 1935, and the decline in demand, by increasing 
the burden of overheads, has prevented manu- 
facturers from making any substantial reduction 
in price. In fact, the only model to show a reduc- 
| tion in price since 1929 is the 750 c.c. class, the price 
|of which declined from 66/1. to 591. 10s., while that 
of the 250 c.c. class rose from 371. 10s. to 40/., and 
of the 500 c.c. class from 451. to 541. 

| There has thus been no attempt to 
|the market by reaching new sections 
|}community through price reductions, 
which has been largely responsible for the rapid 
| expansion in the demand for both motor cars and 
| pedal cycles. 

| Exports of motor cycles account for a substantial 
proportion of the production and this proportion 
will probably increase in the future, since there is 
not the same tendency for motor cycles to be dis- 
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RTs OF Motor CrcLes AND Parts. 


Value. 


Index 
(1913 = 100). 
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CYCLES. (NUMBERS). 


eyele, cycle and aircraft industries were given in the * 


TABLE III.—INTERNATIONAL EXPORTS OF MOTOR 


Motor Cycles 


United Kingdom 
Germany 

TSA 

France 

Relgium 


62,428 
7,540 
16,24%5 
6.978 
10,722 


103,933 


1929 


1930. 


1931 


1932. 


23,900 | 
7,300 
5,400 
3,064 
2,980 


54s 
16°! 


12- 


| 19,920 
7,3 3,504 


2 
5,702 
6,444 


Bass 
28,712 


72,651 100- | 43,544 


} 100-0 


1933. 


Per 
Cent. 


1 


1 ? 


7-4 
14-4 |} 
6-0 | 
4-7 


18,080 
5,400 
4,020 
1,450 
1,470 


67-5 


30,420 


| 100-0 


| 28,940 


9 
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* Kstimated on 11 months for United Kingdom and Germany, 10 months for France and Belgium, 9 months for U.S. 4. 
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Motor Cycles 


United Kingdom 
Germany 
U.S.A 


France 


Belgium 
Total 


don 11 months for United Kingdom and Germany, 10 months for France and Belgium, and 9 months for U.S.A. 


* Estimat« 


previous article in this series (Table I, 46, 

ante) and are therefore not repeated here. 
(a) Motor Cycles.—The production of 

cycles in recent years is estimated to have been as 


shown in Table I, above 
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RNATIONAL EXPORTS OF MOTOR CYCLES. 


1929 1930 1931. | 1982. 


> Per 
00 
00 Cent. 


} 
250 | 
01 
120 
102 


1,843 | 


1.833 aap 
316 
550 
180 
190 


3-6 
°1-4 
6-5 
100-0 || 1,162 


3,069 100 


| tions has been virtually to confine the market for 
motor cycles to workers living a considerable 
distance from their employment and to speed 
enthusiasts, though even the latter are tending 
to be attracted by the small sports car. 


(VALUE, £000’s.) 


| 
| 


£000 


[ 
| 


0 | 100-0 


placed by cheap low-powered cars abroad as has 
been noted in this country. Thus in France and 
Germany the motor cycle has continued to make 
headway, it being estimated that there are half a 
million and a million motor cycles in use in these 
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two countries respectively. Quarterly exports | at 39/., in the case of Germany it declined from 391. 
from Great Britain are shown in Table IT. 

Total exports at 18,080 units exceeded the 1934 | accounted for by a change in the types of machine 
It appears there- | exported, it is more probable that German exports 


figure by 1,583, or 9-6 per cent. 


in 1934 to 301. im 1935. While this might be 


fore that the increased demand in 1935 was divided | were subsidised by the Government during 1935, 
about equally between the home and export markets. | in order to obtain foreign exchange as was the case 
Rather more than 50 per cent. of the total exports go | with motor cars. That the value per machine in the 
to the British Empire, the most important in-| case of Germany was exceptionally low in 1935 is 
dividual market being Australia, which took 4,471 | borne out by the fact that the corresponding figure 
motor cycles in the first eleven months of 1935, | for the United States of America was 50/., for France 
against 3,281 in the corresponding period of 1934. | 37/., and for Belgium 371. 





TABLE V.—Unrrep Kinepom Net Imports or Motor Cycizes AND Parts. 


























(6) Pedal Cycles.—In the absence of exact sta- 
tistics, any figure for the production of pedal cycles 
can only be an estimate, but from the progress 
achieved by the leading manufacturers it appears 
that a new record was set up in 1935 and production 
probably did not fall far short of 1,800,000 cycles. 
Estimates for production in each of the years since 
1925, together with the Census of Production 
figures for 1924 and 1930, are shown in Table VI. 

The rapid expansion of the market is due primarily 
to the rehousing of large sections of the population 
on the outskirts of the larger towns and to a lesser 
extent to the growth in the cult of the outdoor 
week-end, for which the pedal cycle provides the 




























































































Motor Cycles cars. ; : ‘ - 
anes Se aan ee | rom cheapest means of quickly reaching the open 
‘Bie Bate et TT | | country. In connection with rehousing it is 
Monthly Average. wy Value } Value noticeable that public transport is losing ground 
, a <i peneainns to private, and for large sections of the population 
. Index , ndex | Index the pedal cycle is the cheapest means of getting to 
| Number. pus £ a £ | mee z : ‘ , < 
ks omtres (RGSS, 7, FOR§ (1913 = 100). | work, besides in many cases making it economically 
rs Te ‘ a ie ee ~~ | possible to get home for the mid-day meal. 
= 117 100-0 3,795 100-0 6,801 | 100-0 The growth in demand has also been fostered 
Ist Qr. ‘ 6-8 416 11-0 907 13-3 by the price policy of the manufacturers, and prices, 
zs = ” 18 15-4 810 21-3 pt aa particularly of the cheaper models, have fallen con- 
, d, — — ° 
E 4th ,, 12 10-3 558 14-7 670 9-9 
; 929- —Unii ingdom Exports . 
: 1 ee. i “ee a | ae Ler Bye | TaBLe wus. Cutied: Hing - Ex os Pedal Cycles 
2nd ,, 6-8 370 9-7 362 5-3 — : 
3rd ,, 11 9-4 475 12°5 563 8-3 | | ndex ndex 
4th *, 5:1 129 34 | 684 10-1 Monthly | Number, | (1913 = | Value | cigis — 
1930— | ree | 100). , 100). 
ist. Qr. 26 22-2 628 16-5 457 6-7 
2nd ,, 42 35-9 906 23-9 | 402 59 ——_——__———— ao 
3rd, 5-1 215 5:7 509 7-5 ‘ . 
: a” a | 4 | * 4 _ 1913, ..| 12,808 100-0 | 50,790 | 100-0 
4 1931— } . Ist Qr ..| $2,906 268-1 | 122,661 241-8 
¥ ist. Qr. =. 156 4-1 14 | 0-2 Qnd,, ..  ..| $0,523 | 248-1 | 122,804 | 242-0 
: 2nd ,, 6-0 25 5-9 489 Sie ob, % ..| 24,605 200-0 | 95,467 | 188-4 
& ~ ” - ~~ ro on = | .; xa ] ite ..| 34,574 | 281-0 | 122,698 | 241-4 
; ” L | | 2 . 2° 1 . 
é 1932 Nil = Nil _ Nil — lst Qr 28,716 | 288-4 | 106,406 | 209-5 
2 1933 Nil = Nil < Nil 2nd ,, | 22,022 179-0 | 87,746 | 172-8 
1934 Nil _ Nil | — Nil — gra | 16,705 | 185-8 | 66,210 | 1380-4 
u eww eros oe cae | ee 4th ” 14,939 | 121-4 | 64,002 | 108-1 
*! 1931— | 
a British exports have as yet shown little sign of; Owing to a rearrangement of the trade and eg ines a? poy Hah 
recovery from the depression, since the figures for | navigation accounts it is not possible to give the| rq” 12°136 98-6 | 48,234 | 85-1 
% 1934 were the lowest recorded, but a reference to | latest figures for net imports of motor cycles. These aan ” | 14,477 | 117-7 | 46,287 | 91-1 
Tables III and IV, in which are given exports from | have been negligible, however, for some years, and * Qr. | 12,860 104-5 | 44,705 88-0 
the principal manufacturing countries by volume | there is no reason to suppose that there was any mA ” iveee 5 byt a4 
* and value, shows that this experience is not confined substantial increase in 1935. Figures for earlier| 4p ” | 14,693 119-4 | 42218 | 88-1 
Taste VI.—U.K. Production of Pedal Cycles. | years are given in Table V. , ag Qr. | 14,943 121-5 | 43,771 | 86-2 
1924 704,352 1930 882,105 | With regard to the future prospects of the} ona, | 18,820 | 112-3 | 40,141 | 79-0 
1925 640,000 1931... 1,000,000 | industry, the factors mentioned above preclude the| 3rd, --| 16,786 | 136-4 | 47,824 | see 
‘ 1926 680,000 1932... 1,100,000 —s|_ probabil ; ome ing >| i” Ooi ae | ae 1 
¥ : . | probability of any sharp increase in the home | 193 
E ions oer'ese AME ed | demand for motor cycles. World exports continue | 1st, Qr. | 18,961 154-0 | 53,914 106-0 
; 1928 725,000 1934 -.. 1/500,000 | yee ws _ 2nd ,, ‘| go'gra | ast-2 | oxi71 | 122-2 
5 1929 840,000 1935 . 1,800,000 at a very low level, but in this field there are pro-| grq ” | 23,007 | 187-0 | 62,685 123-3 
f * Census of Production | bably better prospects of expansion. In spite of the m . fe ++] 29,701 | 242-1 | 81,418 160-8 
° : . . 2 . . 35— | 
to Great Britain. An increase in exports to Italy | experience in this country the use of motor cycles | ““igt gr. | $2,631 | 265-2 | 92,611 182-3 
had been anticipated during 1935, but this was | abroad continues to increase, though as far as ay ” | sees a sneee a 
checked by the imposition of a heavy duty. British manufacturers are concerned the greater| +gth 3] 33,578 | 272-0 | 89,949 177-1 
;. The outstanding feature of these tables is the | part of the increased demand appears to be being} 
¥ sharp rise in exports from Germany which was ! met by local plants, while, in addition, there is the | * Average of two months. 
x TABLE VIII.—INTERNATIONAL EXPORTS OF PEDAL CYCLES (NUMBER). 
7 ao ae a os 7 : none ‘a Med ti ORK ee SS. ries “T , 
: 1934. 1935. 
rs ; 1929. 1930. ! 1931. 1932. | 1933. ay es ssn oe aaeeve 
z ica | Per . Per 
3 ! No, Cent No. Cent. 
} | I} uta || eee eee pam Se Bey 
—_______—_——_______|- | | i ) 
z } 4 « 4 
United K 367,866 247,147 172,950 164,084 } 204,921 282,190 43-1 380,500 42-9 
France 124/482 64,016 i} 19,090 7,970 | 9,264 10,573 | 1-6 7,900 0-9 
Germany . 117.219 j 95,024 38,192 12,749 | 16,296 10,033 1-5 24,900 2 - 
Japan... 4 ‘ } ab om } — $53,876 | 53-8 472,900 | 53-4 
‘ _ ike Frumerny eel Wr accom + tales has 
# pall Haws H et Se | vn 656,672 | 100-0 886,200 | 100-0 
{| a IL = —— vice ? pare gh oe Sxve Oy | 
TABLE IX.—INTERNATIONAL EXPORTS OF PEDAL CYCLES. (VALUE, £000’s.) 
} | 1934. 1935. 
FP eo embassies be 
~~ 1929. 1930. 1931. | 1932. | 1933. po: Seaport) | 
} i] Per Per 
} } £000 | Cent. £000 | Cent, 
Uathed sinigh > ae} eetaiend aioe "a | Rie cindehl Tee al 681 not | 71 % 6 sae td 74:7 
United K 38 946 609 520 | 7h , 4:7 
France ome 302 196 67 37 44 it lnonte 40 os 
Germany | 544 293 127 49 62 37 8-3 80 | 56 
Japan* tes —_ i} _ —_ a 236 21-5 240 | 16-9 
a Sf nel Rigid, il beers as 1,100 | 100-0 1,420 | 100-0 
q i} I} 
io ' * Not recorded separately prior to 1934. 
- responsible for the fall in the United Kingdom share | danger of a further expansion in subsidised German siderably during the last few years. Thus a cycle 
d of total exports from 67-5 per cent. in 1934 to|exports. In spite of this, the British industry is | costing 7/. 19s. 6d. in 1929, can now be obtained for 
e 59-5 per cent. in 1935. It is noticeable, however, | well placed to benefit from any increase in the level 6l. 10s., while a cheaper model at 41. 19s. 6d. has 
a that while in the case of the United Kingdom the | of world trade, and a further small increase in pro- | now been, reduced to 3/. 19s, 6d. It is noticeable, 


a value per machine remained practically unchanged | duction may be looked for in the coming year. 1 








however, that price is by no means the only factor 
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influencing the prospective purchaser, and there is a 
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of the United Kingdom, and the fact that British | 
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long term of years without depreciation, must ulti 


very considerable demand for high quality machines, manufacturers have sv far managed to maintain | mately displace all other forms of steam engine, except 


as is revealed by the fact that the average retail | 
price of the cycles sold by one of the largest manu- | 
facturers during 1935 was 61. 188. | 


their relative export position is a strong tribute to | 
the superior quality of their product. In Japan the | 
majority of the large trading firms assemble 





for the smallest powers. Apart from the use of higher 
pressures and temperatures, there is room for improve 
ment in constructional details and for a substantial 
reduction in the internal losses of the machine. In 


The size of the market makes it possible for the | produced by a number of part makers, with the | association with these improvements, however, the 
full advantages of mass production to be realised. | result that there is very little uniformity in the | steam generator must be raised to a much higher 


As a result, although there is a considerable number 


of small producers engaged principally in the | Industrial Rationalisation Bureau, however, has | nothing of economies in weight and space. 


assembly of parts, the industry is chiefly in the hands | 
of a few large or medium-sized units, and if the | 
proposed merger between the Raleigh and Hercules | 
companies had been completed early in 1935, rather 
more than half the total production would have been 
accounted for by one company. Distribution, on | 
the other hand, is effected principally through small | 
retail dealers, though there are a few large chains, 
some of which manufacture their own cycles. The 
present tendency is undoubtedly towards further 
concentration and co-operation, a recent example 
being the agreement between the Raleigh and 
Halford companies, under which the latter under- 
took to market Raleigh cycles in addition to their 
own. 

Though the quality and performance of cycles 
has been steadily improved, there has been no major 
change in design since the disappearance of the 
‘“ penny-farthing.”’ Various detail improvements 
have, of course, been made, and recently an appre- 
ciable reduction in weight has been effected by the 


Taste X.—United Kingdom Net Imports of Pedal Cycles. 








| 
| Index | Index 
Monthly Number.| (1918 = | YSU | (gig = 
Average. 100). - io | 
1918 . : 30 100-0 218 100-0 | 
1928— 
Ist Qr 30 100-0 207 | 97-2 
~ 161 536-7 988 463-8 
Srd 97 323-3 496 «| «(282-9 
4th * 45 150-0 222 104-2 | 
1920- 
Ist Qr. 56 186-7 370 173-7 | 
2nd ,, 186 620-0 1,185 556-3 
ra | 127 423-3 796 878-7 
4th |. 57 190-0 360 169-0 
1930— 
lst Qr. 07 «| 323-3 535 251-2 
2nd ,, 107 356-7 721 338-5 
Sra |. 90 330-6 660 309-9 
4th | 58 198-3 362 | 170-0 
1931- 
Ist Qr 54 180-0 333 156-3 
2nd ,, 176 586-7 | 1,036 486-4 
$rd ;. 125 416-7 735 345-1 
4th ” 93 310-0 500 234-7 
1932 .: Nil Nil - | 
1933 
Ist Qr ‘ 15 50-0 24 11-3 
2nd ,, si 15 50-0 52 24-4 
ard ,, 10 33-3 15 7.0 
ct | da 136 453-3 79 37.1 
1934 Nil Nil 


quality of the complete machines produced. The | 


recently undertaken the establishment of rigid | 
specifications for all parts and components. In| 
assessing the future prospects for British exports, 
it must be remembered that the price factor is 
extremely important, particularly in connection | 
with Asiatic and African markets, and that high 
quality is considerably less important as a selling 
point than it is in the home market. British manu- 
facturers are, however, already undertaking the 
manufacture of cheap machines for export and there 
should be a further increase in exports during the 
coming year. 

As regards the home market, it has already been 
suggested that the new as opposed to the replace- 
ment demand must shortly become saturated. 
Nevertheless, the leading manufacturers continue to 
record increased orders. On the whole, however, it 
would probably be wise not to expect a further sub- 
stantial increase in production, though the present 
level should be about maintained. 

As in the case of motor cycles, it is not possible 
to give net imports of pedal cycles in 1935. Imports 
have, however, never been of any importance in 
relation to home production, as is shown in Table X, 











| 
THE FUTURE OF STEAM 
PROPULSION.®* | 
By Joun JOHNSON. 
Tue various forms of propulsion available to-day 
differ considerably in cost and in their thermal and 
mechanical efficiencies as well as in their practical 
features, and it requires much experience, judgment, 
and not a little foresight to decide what is likely to 
constitute the most profitable blend of these properties. 
It is not difficult to estimate the probable consumption 
of fuel and cost of repairs, but it is difficult to assess the 
value of reliability and smoothness of working, qualities 
which are of interest to those who provide revenue. | 
When a ship is being designed to fulfil a given duty, | 
whether it be the carriage of passengers or freight, or | 
both, it is important to know what she will cost with | 
this or that mode of propulsion, and what it will cost | 
to keep the machinery in an efficient and reliable | 
condition throughout her lifetime, It is also important 
to know how much fuel she will consume at sea and in 
port, what kinds of fuel can be used, their availability, 
and, above all, the prices which will have to be paid 
for them. The space occupied by the machinery and 





status, in terms of efficiency and durability, to say 
During 
the past decade, the company with which I am asso 
ciated has been operating a number of vessels pro- 
pelled by single-reduction geared turbines, steam being 
supplied by water-tube or Scotch boilers at various 
pressures and temperatures, and many valuable lessons 
have been learned from the working of these installa 
tions. 

Boilers.—In the older type of vessel, the efficiency 
of the oil-fired Scotch boilers in service, based on the 
gross calorific value of the fuel, is 80 per cent. to 82 per 
cent., and they generate 140 lb. of steam per hour pet 
ton of weight. In later installations, built in 1928, the 
water-tube boilers maintain at sea an efficiency of 85 
per cent., and generate 325 Ib. per ton of weight. In 
the 8.8. Empress of Britain, the water-tube boilers are 
fitted with very large tubular preheaters, and an effi 
ciency of 88 per cent. is steadily registered, but the 
evaporation is only 275 lb. per hour per ton of weight. 
With improved water-tube boilers, used in conjunction 
with Ljungstrém preheaters the output is 750 Ib. per 
hour per ton of weight. It has to be realised that if 
boilers are to retain a place on board ship for propul 
sion, it is essential that they shall be small, light, and 
extremely efficient, conditions, however, which can 
only be attained by feeding them with pure de-aerated 
water. If this is done in conjunction with certain pre- 
servative meaures, the expense of cleaning the pressure 
part of boilers on the water side will be almost entirely 
avoided, and their life greatly extended. In fire tubes 


}and superheater tubes removed from the water-tube 


boilers of an express liner, which steams practically 
throughout the year at full power, and which has now 
been in service for six years, there is no observable 
depreciation, and there is no reason to suppose that the 
tubes will not last the life of the ship. Their excellent 
condition may be ascribed to two things—the use of a 
closed feed system, supplemented by a colloidal treat- 
ment to ensure that the small amount of residual 
oxygen in the feed water is absorbed. We have tried 
over a period of six months two batteries of boilers in a 
large installation where the closed feed system was 
known to be exceedingly efficient, one of them with the 
colloidal treatment and the other without. In the latter 
case, a considerable amount of fine red oxide was formed 
and carried over into the superheater elements, tending 
to choke them, whereas in the former case such action 
was entirely absent. The two main blemishes in earlier 
high-pressure installations were heavy _ brickwork 
renewals and choking and corrosion of the upper ends 
of the preheater tubes. The first condition was eased 
but not cured by air jacketing, and experience has 
taught us that the only really effective method of 
protecting refractory materials is by a screen of water 








” = = . mor | J P . . . . e } . . 4 7 . . 
employment of alloy steels for the frames and | fuel, and their combined weights, exercise a powerful ' tubes. The preheaters were for a period quite a pro 
other parts. One machine shown at the recent | TABLE I. 
exhibition, and referred to on page 614 of our = 
previous volume, had the main-frame members of S.8. Montealm 8.8. Montelare. $.8. Montrose 
hox section, the whole frame being bolted together a i 
so that it can be readily dismantled for shipment. _| High-pressure receiver pressure, Ib. per square inch 70 170 175 

As with motor cycles, exports account for an | High-pressure receiver temperature, deg. F 600 630 700 
. | Vacuum, inches 29 29 29 
appreciable proportion of production, amounting to | shaft horse-power 12.500 12.500 12.500 
ir . see 
about 380,500 units in 1935, compared with 282,190 Fuel per shaft horse-power-hour, propulsion, Ib 0-69 0-68 } 0-655 
: ‘ 999 Approximate wetness at exhaust, per cent. ! 8 " 5 
in the previous year. Quarterly exports since 1929 | Erosion of intermediate-pressure easing, inches 10 thousandths deep in | 4 thousandths deep in | Nil 
| 


! way of last expansion way of last expansion 


~ oar ? . | Depth varies between 10 | Depth about 10 thou- | Skin broken only in wa) 
Total exports for 1935 were actually in excess of | and 15 thousandths | sandths of last expansions 
those for 1929, and it can be seen from Tables VLIT gt ye _ | Blades “ the ae Sep a of = — 
- : e ’ sons ve’ oucn expansions rougn oniyv roucnenes 
and IX, which give international exports of pedal | Erosion of condenser tubes in way of exhaust Nil Nil Nil 
cycles by volume and value, that the British | StS Vie Fe Ce ree Lal : —- ; 
industry has maintained a predominant position in | influence upon the proportions of the vessel and her, blem, and to some extent still are, for with the low 
the world market. In addition to the figures given | cost. There are other factors of secondary importance, | funnel temperatures essential to high efficiency, it is 
for exports of complete cycles from the United | such as wages of personnel and cost of lubricating oil | difficult to avoid choking of the tubes, particularly 
Kingdom, parts valued at 1,928,000/. were exported | and other supplies, to be taken into account, all of | in way of the cold air inlet. This is aggravated by 
in 1935, compared with 1,744,143/. in 1934 which is elementary, but necessary if a discriminating | rain water coming down the funnels and the erratic 
“Heat ag (Te Qe rena xan | choice of plant is to be made. In applying these | conditions prevailing during lighting up and manceuvr 
Since » decline > s fro » and | : cal ’ sana sed ng been Ae. be, 

‘ Since the Rg = ape _ . r. the | criteria, it will probably suffice for our purpose if we| ing. These faults have been effectively eliminated in 
Germany, the only important competitor © ©| consider ocean-going tonnage exemplified by the| preheaters of the Ljungstrém type, fitted with by-passes 
British industry has been Japan, Ww hose cay, 8S an | tramp of 10 knots to 11 knots, on the one hand, and the | and induced draught fans. 
exporter is not fully revealed in the Tables. Total | larger type of express passenger liner, carrying a small Turbines.—In the group of vessels now under con- 
Japanese exports of cycles and parts (excluding |amount of freight, on the other. This will enable us| sideration, the turbines have maintained their efficiency 
tyres), however, increased in value from 351,000/, | to draw deductions concerning vessels intermediate in service, and although there has been a falling off in 
in 1929 to 1,140,000/. in 1935. When the deprecia- | between these cases. I think it may safely be inferred | individual cases, it is so small that it is difficult to 
tion of the yen and the very low average value of the that the geared turbine, which is able to use highly | measure accurately. Reliability of the ahead turbines 
, Bags shh ‘toe Calle a into account. 18 is clear | superheated steam without internal lubrication, and leaves little to be desired, but there have been troubles 
ios the fa mathe rol ; f rt “ “6 ‘tee | which can be worked at its full designed power over a| occasionally with astern turbines. Wear of the bear- 
Oe gt Scie aig eno 

1m . +, J asi ie ¥ 1935 1 | © The eighth Thomas Lowe Gray Lecture delivered | blading is confined to the low-pressure turbines, and m~ 
export value of Japanese cycles in was OMY &/ to the Institution of Mechanical Engineers on Friday, | i8 present to a noticeable extent only in those installa- 
little over 10s., compared with 2/. 16s. in the case | January 10, 1936. Abridged | tions in which a moderate degree of superheat is used 


are shown in Tale VII. . : 
Erosion of low-pressure casing 


Erosion of low-pressure blading 
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in conjunction with higher pressures. Impulse wheels | pressure and vacuum are the same in each case, but | in which there is an entire absence of corrosion in the 


onglaps in the first stage of the high-pressure turbines | the initial temperature is different (Table I). | | i . . . 
»ome slack on the rotors after a few years of | paring the performance and condition of these installa- | the action, nevertheless, is going on in the turbines, 


have 


In com- 


| boilers, and hence little or no oxygen in the feed water, 


service. The most disturbing feature, perhaps, has | tions, which have been in service from five to seven | and for this and other reasons I believe it to be due to 
been the wastage of the turbine casings between the | years, you will observe that the fuel rate of the Montrose | the impingement of water. In the case of the Duchess 


Fig.4. COMPARISON OF SPACE OCCUPIED BY INSTALLATIONS (a),(b),(c)&(d) 
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is 5 per cent, better than 
the Montcalm’s, and that 
blade and casing depre- 
ciation is almost entirely 
absent. A somewhat simi- 
lar relationship between 
thermal conditions and 
depreciation is exempli- 
fied in the turbines of 
the five freight vessels of 
the Beaver class, which 
are now eight years old, 
The high-pressure _re- 
ceiver pressure is 170 
Ib. per square inch, steam 
temperature 660 deg. F., 
vacuum 29 in., and ap- 
proximate wetness at the 
exhaust 6 per cent. The 
turbines appear to be in 
such excellent condition 
that they may be ex- 
pected to last the lifetime 
of the ships without 
renewals. 

I would especially di- 
rect your attention to 
the rate at which erosion 
is proceeding in the in- 
termediate-pressure and 
low-pressure casings of 
the Duchess2s—Bedford 
and York—particularly 
the latter vessel, in which 
the superheat is low. 
(Table LI). The surfaces 
in question have been sys- 
tematically coated with 
protective compounds, 
but with very slight ben- 
efit. The action is most 
pronounced directly in 


saturation point and the condenser exhaust branch. | the path of the moving blades, but on areas adjacent 
Opinion differs as to whether this is due to corrosion | thereto, particularly where there is a change in diameter 
or erosion, but I incline to the view that the cause is | and no blading, it is entirely absent. Moreover, we find 


TABLE UW. 





Commissioned .. ee 

High-pressure receiver 
per square inch 

High-pressure receiver temperature, 
deg. F. 

Vacuum, inches ae os . 

Fuel per shaft horse-power hour, pro- 


pressure, Ib. 


pulsion, Ib. 
Approximate 
per cent. 


wetness 


at 


exhaust, 


Erosion of intermediate-pressure cas- 


ing, inches 


Erosion of low-pressure casing, inches 





8.8. Duchess 
of Bedford. 


1928 
345 
680 

29 

0-58 

9 
75 thousandths deep 
in way of last two 
expansions 


Depth varies between 
30 and 90 thou- 


| 
| 8.8. Duchess 
} of York. 


| 


1929 
345 


640 


29 


0-60 
10 


100 thousand ths deep 
in way of last two 
expansions 

Depth varies between 
20 and 80 thou- 





5.8. Empress 
of Japan. 


8.8. Empress 
of Britain. 


| 


1930 1931 
| 375 375 
| 740 740 
28°75 20-15 
0-5a 0-55 
7? 8 


7 thousandths deep in 



































10 thousandths deep 


way of last expan- in way of last ex- 
sion pansion 

Maximum depth 60 | Maximum :depth 60 
thousandths thousandths 








sandths sandths 
Erosion of low-pressure blading | Blades of the last five | Blades of the last six | Blades of Jast expan- | Blades of last expan- 
| expansions very — very as only rough- sion only rough- 
rough roug enec ened 
Erosion of condenser tubes in way | Rapid Rapid Slow but progressive | Slow but progressive 
of exhaust 
TABLE Ill. 
| | 
} pote Foy | Volume of Number of 
Steamer. Year Built. S.h.p. P | 5.h.p. per Ton. Machinery Cub. Ft. per 
| —— Spaces, Cub, Ft S.hp 
| | | tion, Tons. | Spaces, » wt. 5.D-p. 
\ 4 | 1922 20,000 3,400 6-0 400,000 20-0 
Ks im 1930 30.000 | 3500 = | 8-5 420,000 14-0 
esl 1936 28.000 } 2,150 13-0 280,000 10-0 
D ry) 1940 28,000 | — | ~ — _ 
\ | 
e TABLE IV. 
ao Or ae rT; J . | ! ! 
High-Pressure Receiver. | | Oil Con- 
- Vacuum, } Boiler | sumption, 
Steamer. S.h.p Inches. Efficiency Lb. per 8.h.p.-hr., 
| Pressure, Temperature, | per Cent. Propulsion. 
| Lb. per Sq. In. Jeg. F. | 
emer Or | | | 
A 20,000 215 Saturated 29 30 1-0 
b 30,000 375 740 29 87 *57 
( 28,000 | 450 850 29 | 90 0-50 








physical, and will, therefore, use the term “ erosion.” 
he influence of superheat upon fuel consumption and 
blade and casing erosion is well illustrated in the three 
vessels of the Montcalm class, where the working | 


and water-tu 








colloidal treatment. 


that it takes place in installations having Scotch boilers 


boilers alike, and with feed systems of the 


open, semi-closed, and closed types, with and without 


of York, it was found expedient to remove a number of 
rows of blades which had become dangerously slack, 
and to fit a protective liner. In view of the observed 
tendencies in the four installations of this class and the 
fact that they are comparatively new ships, we decided 
to lower the working pressure from 350 lb. to 300 lb. 
per square inch and to increase the superheat at the 
boilers to 725 deg. F., the idea being to arrest the wastage 
of the intermediate-pressure casings and reduce the 
rate at which it was occurring in the low-pressure 
turbines. The results of this change have been entirely 
satisfactory, and with the larger thickness of material 
available in the low-pressure casings, it may not be 
necessary to renew the blades for a number of years, 
and possibly not at all. The reduction in fuel rate from 
0-65 lb. per shaft horse-power-hour in the Montrose 
to 0-55 1b. in the Empress of Britain, an improvement of 
15 per cent., is due to a combination of factors, such 
as higher boiler efficiency, electrically-driven auxiliaries, 
improved feed heating, larger sets, and so forth. If 
adjustments are made for these matters, the gain due 
to higher pressure and temperature is not more than, 
say, 7 per cent. Our experience to date indicates that 
in vessels of this type a receiver pressure of 450 lb. per 
square inch, coupled with an initial temperature of 
850 deg. F., is the best all-round choice. 

Condensers.—A striking characteristic of these modern 
installations is that a small amount of salt water 
produces alarmingly rapid corrosion in very clean 
boilers. It has also been found that superheater tubes, 
delivering steam at 750 deg. F., are seriously endangered 
by the deposit of scale. Our experience is that, other 
things being equal, the life of condenser tubes in tropical 
waters is shorter than in colder latitudes. Apart from 
isolated cases, there is little or no deterioration in the 
tubes with the exception of the first 2 in. or 3 in. from 
the inlets. The vulnerable area may to some extent 
be protected by a renewable metallic sleeve. Experi- 
ments made in certain of the ships in question have 
proved that this kind of action is diminished by the 
use of a suitably shaped ferrule. 

Gearing.—In my own experience, which embraces a 
variety of single- and double-reduction gears in cargo 
vessels, cross-channel vessels, and large express liners, 
numerous and varied casualties have occurred with 
embarrassing frequency. Although pinion tooth frac- 
tures predominate, there have been many tooth failures 
in the main and primary wheels of double-reduction 
gears; cases of single-reduction sets having to be 
re-cut after a short term of service; main wheel rims 
which have become slack ; and wheels badly fitted on 
| their spindles. In recent years, more exacting stand- 
| ards of noise have arisen. The replacement of gears 
|for this or other reasons involves serious delay and 
expense, and it is pertinent to inquire whether gearing 
is likely to maintain its position in the marine world. 





| It is without doubt an extremely efficient means of 
| transmitting power, but accuracy of cutting, careful 
jassembly, and erection on suitable foundations are 


essential. Better examples of the reliability of gearing 
could not be found than in certain cargo and passenger 
vessels which have to maintain a severe schedule year 
in year out in the North Atlantic. The five vessels of 
the Beaver class, previously referred to, have each 
steamed in eight years approximately half a million 
miles, the wear on the main wheel and pinion teeth 
being two thousandths of an inch in each case. In 
four 18-knot passenger vessels, the gears, for certain 
reasons, had to be re-cut within a year of their baing 
commissioned, but since then they have each steamed 
on an average 80,000 miles per annum for five years, 
without any measurable wear on wheel or pinion teeth. 
A vessel such as the Empress of Britain steams about 
100,000 miles a year, two-thirds of this being at full 
speed in the Southampton-Quebec service, and the 
remainder at a reduced speed during the world cruise. 
You will, of course, understand that in common with 
other large high-powered ships, only a short inport 
stay is permissible to comply with present-day require- 
ments, and every effort has to be made to maintain full 
speed throughout the passage. Notwithstanding the 
severity of these conditions, the gears of the Empress of 
Britain after five years of service show no sign of 
appreciable wear, 

General Considerations.—Fig. 4, on this page, and 
Table III show three installations marked A, B, and C. 
You will observe that in a period of fourteen years, the 
space required to accommodate the propelling installa- 
tion has been halved, and that the gross weight of the 
installation has been more than halved. I will return 
later to the installation designated D. Let us return 
to the important question of fuel consumption, and 
employ the three same vessels for purposes of com- 
parison. In the vessel built in 1922, saturated steam 





In the most recent installations, 


in vessel C the thermal conditions 


was used, but 
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proposed are 450 Ib. per square inch and 850 deg. F. at 
the high-pressure receiver, and 29 in. vacuum, in| 
association with a boiler efficiency of 90 per cent. 
Designs for this latter vessel are completed, but as | 
she is not yet built, I am going to ask you to take my 
word that the fuel consumption rate given in Table IV 
is one that will not only be obtained on trial, but | 
maintained in service. 

Half a pound of oil per shaft horse-power-hour for 
propulsion is an attractive rate, and corresponds to 
about 0-53 Ib. for all purposes. I use the propulsion 
rate here because it is the figure which is directly and 
proportionately affected by the matters which we have 
reviewed and will shortly explore. Comparison of the 
costs of machinery over a period of years is vitiated by 
the influence of a number of factors outside the scope 
of this inquiry, but it will suffice for the present if I 
put the cost of the plant in installation C at 101. per 
shaft horse-power. By cost, I mean the figure which 
would be included in the price of the completed ship for 
the machinery and all expenses incidental thereto. 





| 


(T'o be continued.) 





BRITISH AVIATION IN 1935. 


In a general review dealing mainly with technical | 
progress in the British aircraft industry in 1935, with | 
a brief reference also to the commercial aspect, it is not 
easy to point to any extraordinary or outstanding 
achievement. There has been steady advance in 
several directions, among which reduction in head 
resistance or “drag” by improved streamlining and | 
diminished skin friction, increased engine efficiency, al 
higher standard of reliability, and, more especially, | 
the adoption of the geodetic system, deserve special | 
mention. Several interesting new ideas, such as those 
embodied in the Mayo composite craft, the Appleby 
‘Pou du Ciel,” and the Bristol stratosphere machine | 
with specially supercharged engine, will probably have | 
to be more thoroughly tried out this year before definite 
conclusions can be drawn as to their real value. 

Early in the year a British firm produced the world’s | 
fastest multi-engined transport ‘plane, a twin-engined 
monoplane with retractile undercarriage, which attained | 
in trials a level speed of 268 miles an hour. The Air | 
Ministry was so favourably impressed that a large | 
order was placed for a medium bomber version of this | 
machine. Another interesting example of the applica- 
tion of civil design to military requirements was that 
of a smaller twin-engined monoplane built for the special | 
charter fleet of Imperial Airways and adapted later for 
the use of general reconnaissance squadrons. The new 
geodetic system, already referred to, was first fully 
embodied in a low-wing monoplane bomber shown at 
the display of the Society of British Aircraft Construc 
tors at Hendon. It very considerably reduces struc- 
tural weight, with consequent increase in useful load, 
Large orders have also been placed for this new bomber. 
The famous Comet design, which, together with the 
British seaplanes in the Schneider Trophy contest, 
has, so far, most nearly approached ideal streamlining, 
continued to exert considerable influence on aeroplane | 
design both at home and abroad, including here again | 
military machines. 

In engine development, where substantial progress 
is to be recorded, the outstanding achievement 
undoubtedly is the successful production of the first 
sleeve-valved acro engines, after eleven years of con- 
tinuous research. More generally, the output per 
unit weight of engines has increased, and a maximum 
power of 1,000 h.p. under normal conditions has been 
attained by at least two new British engines, one liquid- 
cooled and the other air-cooled. Probably the best 
achievement in weight reduction without loss of power 
is that of the new air-cooled motor which develops 
920 h.p. and weighs only 995 Ib., thus closely approach- 
ing the 1 lb. per horse-power at which engine designers 
have been aiming for some time. This engine has 
been ordered in large quantities for British and foreign 
aircraft, for there has been absolutely no sacrifice of | 
reliability, and despite the reduced weight, several | 
new devices have been added, including a special 
mechanism to provide power for the change of pitch 
of controllable-pitch aisctews, which are now being 
increasingly used on British aircraft. 

The problem of maintaining power at great heights, 
such as for stratosphere flying, received attention 
during the year. British engineers produced the first 
successful supercharged aero engine and that initial | 
lead has been maintained in a very difficult field of 
engine design. Supercharged engines in military 
service already maintain ground level output at heights 
of 15,000 ft. to 16,000 ft.; but there is an urgent | 
demand for extension of these altitudes up to 30,000 ft. | 
or more, for this should doubtless make for increased | 
speed, although, as Professor Hill has shown, not 
perhaps to the extent that has been generally supposed. 
In this connection, a special ‘ stratosphere ” aeroplane | 
is now under construction at the Bristol works, for trial | 

















| across the English Channel, between Egypt and India, 


| such is the present high state of efficiency and organisa- 


| 1936, in view of the many new routes to be opened 


| it may serve the useful purpose ofallaying dust. For 


|}made the drying of washed coal the subject of one 
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flights about the middle of the year up to heights of 
over 50,000 ft. The latter figure, no doubt, represents 
an attack on height records rather than continuous 
stratosphere flying at that enormous height, but 
from both points of view, the results will be awaited 
with keen interest. 

In general robustness and reliability of aircraft 
and engines, some rather remarkable figures are quoted 
for 1935. Even in military service engines usually 
run 500 hours without attention other than routine 
inspection and adjustment of such things as sparking 
plugs, oil filters and magnetos. In civil use, the periods 
of unattended run are still longer, up to 1,000 hours 
being somewhere near the record. In regard to air- 
frames, these go for a thousand hours in civil use before 
being sent in for reconditioning, which, in most cases, 
only involves minor replacements and repairs. An 
outstanding achievement as to reliability and low cost 
for upkeep is that of the eight four-engined air liners 
commissioned for service by Imperial Airways in 1935. 
Each machine has flown for more than 5,000 hours, 
equivalent to more than 500,000 miles, and is still in 
perfect condition, and in daily use on main routes 


and on the northern stages of the African route. 

On the commercial side, the British aircraft industry, 
despite the extraordinary demands of the R.A.F. 
expansion scheme, has established new records in 
production and export trade. The peak year hitherto 
had been 1929, with exports totalling 2,158,6671. 
For 1935, this figure has been passed by the ten months 
returns for exports up to October 31; and by Novem- 
ber 30, the export figure was more than 2} millions. 
An important contributory factor in improved export 
trade was the annual Trade Flying Display and 
Exhibition at Hendon, organised by the Society of 
British Aircraft Constructors. 

Although the R.A.F. rapid expansion programme, 
involving an increase to 1,500 aeroplanes in the first 
line strength of the Home Defence Force, and a 
probable addition of 250 overseas, will make big 
demands on the industry’s productive capacities, yet 


tion that there is ample margin for looking after 
the trade in civil craft at home and the demand for 
both military and civil machines from abroad. Export 
figures greatly exceeding even those of 1935 are con- 
fidently anticipated. 

Air mail transport figured prominently in the 1935 
development programme, and amounted to some 
10 million letters—an increase of two-thirds over 1934— 
whilst air parcel transport increased 10 per cent. A 
very large increase in this traffic is probable during 


up, including a beginning with the transatlantic 
flight trials, in readiness for regular service in 1937-8. 








THE DRYING OF WASHED COAL. 


MOISTURE present in association with coal always 
imposes some burden on the user, although part of 


this, however, not more than about 6 per cent. by 
weight is needed, and anything in excess of this must 
be regarded as undesirable. When wet coal is charged 
into a boiler furnace, or into coke ovens, the moisture 
has to be evaporated, heat being absorbed in the 
process, and the moisture could probably be removed 
more economically before charging. In gas works 
many reasons militate against the use of wet coal. 
It chills the walls of the retort, makes charging by 
machinery difficult, and results in complications in 
the condensing system and disposal of waste liquors. 
In view of these considerations, the Utilisation of Coal 
Committee of the Institution of Mining Engineers has 


of their interesting series of memoranda, discussing 
the subject from every angle, including the need for | 
it, the possibilities of available plant, and the economic | 
factors involved. 

In introductory remarks it is shown that the amount 
of fuel consumed in evaporating 6 per cent. of moisture 
would be 17 lb. per ton, with a calorific value of the 
fuel of 12,500 B.Th.U. per Ib. A reduction of the 
moisture content from 12 per cent. to 6 per cent. 
would result in an increase of the calorific value from 
12,500 B.Th.U. to 13,400 B.Th.U. per lb., giving a 
much more valuable steam-raising agent. In the case 
of a coke oven with an efficiency of only 40 per cent. to 
50 per cent. for the older type and of 60 per cent. to 
75 per cent. for modern equipment, it is clearly better 
to effect the necessary drying in an outside plant, in 
which an efficiency as high as 90 per cent. may 
be assured on account of the low temperature of the 
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standard, in from 20 minutes to 25 minutes. The 
reduction in coking time effected by reducing the 
moisture from 12 per cent. to 7 per cent. has the addi- 
tional advantage that the increase in the rate of heating 
improves the yield of gas, benzole, and tar. In the 
Midlands the term * washed gas mixture ” is used for 
a combination of washed doubles, singles and smalls, 
sometimes with the addition of some hand-picked large 
coal. With such a mixture containing 30 per cent. 
each of doubles and singles and 40 per cent. of slack, 
containing, respectively, 3 per cent., 5 per cent. and 
12 per cent. of moisture, the moisture content of the 
mixture, as a whole, would be 7-2 per cent. If only 
the slack were dried to 2 per cent. the moisture content 
of the overall mixture would be 3-2 per cent., a value 
quite low enough to permit it being fed into retorts 
by mechanical chargers. 

Drainage at bunkers or in wagons, dewatering 
screens, or the use of centrifuges can all be applied 
to reduce moisture in washed coal. When both 
de-dusting and clarification of the washery water are 
practised, drainage bunkers are efficient, and the 
moisture content of 4-in. slack can be reduced to about 
6 per cent. in from six hours to 36 hours. If clarifica- 
tion is not adopted, and the formation of slurry is not pre- 
vented, the process is slowed down. A period of three 
days may then be necessary to reduce the moisture 
content of j-in. slack from about 17 per cent. to 10 per 
cent. by drainage in wagons, according to recent tests. 
Most coals of nut size can be dealt with quite effectively 
at dewatering screens, but when slack is to be handled 
it may be necessary to keep down the rate of feed by 
providing 4 sq. ft. per ton treated, this having to be 
increased to 18 sq. ft. if slurry is present. Experiences 
with centrifuges has been disappointing. The high 
speeds necessary to make them effective exposes their 
screens to very heavy wear. A considerable amount 
of fine coal passes through the screen plates with the 
water, and this increases in proportion as the desired 
moisture content in the treated coal is reduced. 

From the foregoing it will be appreciated that 
drainage and dewatering screens are not normally 
satisfactory for a reduction of the moisture-content 
to the desired figure of less than 7 per cent. for boilers 
and coke ovens, and below 4 per cent. for gas coals. 
Thermal driers of suitable design can, however, be 
employed in order to attain these or lower figures. 
Most thermal driers provide for the passage of hot 
gases through the coal, while the latter is agitated by 
some mechanical shaking device. If the drier deals 
with coal for the market, any residual heat is, obviously, 
wasted, and means of dissipating it may have to be 
adopted. The temperature of the dried coal will be 
usually between 60 deg. C. and 70 deg. C. for a final 
moisture content of from 3 per cent. to 7 per cent., and 
may be nearly 100 deg. C. if as little as 1 per cent. only 
is permissible. The construction of thermal driers 
differs widely, and the heat losses in the waste gases 
and by radiation consequently vary in different designs, 
but the sum total of the losses seems to be approxi- 
mately the same for various makes, the net thermal 
efficiency of a good modern drier being about 90 per 
cent. 

Taking into account maintenance and labour costs, 
both of which are low, and assuming 15 per cent. for 
interest and depreciation on a plant costing 3,0001., 
it is estimated that the cost of removing 6 per cent. of 
moisture from coal in a thermal drier dealing with 
40 tons of coal per hour, need not exceed 3d. per ton, 
and should be less. It is to be noted that the heating 
during thermal drying has no effect on the character 
of the coal, but the treated coal, on account of its 
temperature on leaving the drier, should not be loaded 
directly into wagons, since most coals would then be 
liable to undergo oxidation, which would impair their 
coking properties. 








OvuTPuUT OF MARINE MACHINERY IN 1935.—-On pages 11 
and 38, ante, will be found the first and second portions 
of our annual summary of marine machinery outputs ; 
the summary is continued below.—Five sets, each ol 
2,100-i.h.p., of their opposed-piston balanced oil engines 
were constructed during 1935 by Messrs. William Doxford 
and Sons, Limited, Pallion, Sunderland, making a total 
for the year of 10,500 i.h.p.—Messrs. Central Marine 
Engine Works, West Hartlepool, have constructed two 
sets of propelling machinery, one being a Quadropod 
engine and the other a double-reduction geared-turbin¢ 
installation, making together 6,970 i.h.p.—The total 
horse-power of the marine engines constructed during 
1935 by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Neptune Engine Works, Newcastle-upon-Tyne, 
was 16,800. Included are the 7,200-h.p., twin-screw, 
triple-expansion engines, with Bauer-Wach turbines, of 
the 8.S. Umtath.—The aggregate s.h.p. of the marine 
geared turbines constructed by Messrs. The Parsons 





waste gases. In an old-type coke oven, holding 10 tons 
of wet coal, the evaporation of 5 per cent. moisture 


| takes about five hours, while in a modern plant, with 


a 15-ton charge, from 1} hours to 2} hours would be 
occupied. On the other hand, equal results could be 
obtained in an external drier, taking 15 tons as the 





Marine Steam Turbine Company, Limited, Turbinia 
Works, Wallsend-on-Tyne, was 64,000. In addition, 
| Messrs. Parsons have manufactured mechanical gearing, 
totalling 72,000 s.h.p., to be used in association with 
marine steam turbines, and, moreover, have cut gearing 
for their licensees, to be used in conjunction with marine 
steam turbines, totalling a further 98,300 s.h.p. 
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AUTOMATIC BARRIER FOR RAILWAY LEVEL CROSSINGS. 


CONSTRUCTED BY MESSRS. EVANS PRODUCTS COMPANY, ENGINEERS, DETROIT, MICH., U.S.A. 
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AUTOMATIC RAILWAY LEVEL- | 
CROSSING BARRIER. 


Ir is stated that in the United States railway-crossing 
casualties occur, on the average, at the rate of one 
in every 81 minutes, and that only 13 per cent. of the 
crossings have any form of protection. It is hardly 
surprising, therefore, that attention is now being | 
directed to the question of closing crossings to road | 
traffic when a train is nearly due. One of the latest | 
methods of effecting this is shown in the accompanying 
illustrations, Figs. 1 and 2, the first of which is a photo- 
graph of the crossing of one of the State highways | 
and the single-track main line of the Grand Trunk | 
Western Railway about two miles west of Valparaiso, | 
Indiana, U.S.A. On each side of the railway line | 
and 50 ft. from it, is a barrier which automatically rises | 
from the road surface half a minute before a train 
is due at the crossing and sinks again immediately the | 
train has passed, being electrically control'ed from | 
track circuits. 

It will be noticed from Fig. 1 that each barrier is in | 
two sections of different heights, the reason for this | 
being that the elevation of the barrier takes place in 
two stages, the section on the left, in the foreground, | 
having completed the first stage only and that on the | 
right being fully raised. Each section is provided with 
the word “‘ Stop ” in red lighted letters 8 in. high, the | 
word being flanked by a pair of red flashing lights and | 
the barrier being further emphasised by being outlined 
by reflector buttons and the conventional railway- 
crossing signs “ R.X.R.,” also in buttons. Near the 
barrier at the road verges, on the near side, are posts 
surmounted by a gong and a further warning light. 
When a train enters the control section, which is laid 
out to permit 30 seconds to elapse before the crossing is 
reached by an express passenger train, the gong com- 
mences to sound and the lights to flash. At the same 
time the barrier, the top of which was previously flush 
with the ground, begins to rise slowly to a height of 
4 in. It remains at this height for a period of 10 
seconds. This preliminary movement is intended to 
permit the passage of vehicles which may have arrived | 
at the crossing too near the approach of a train to be | 
pulled up. A car can pass over the barrier without 
difficulty in either direction when it is thus partially | 
raised, 

At the end of the 10-second period the barrier | 
begins to rise again, and at the end of five seconds | 
reaches the full height of 10 in. above the road surface. 
It remains at this height until the rear of the train | 
clears the crossing, with the gong and flash-lights in 
Operation. The full height is reached 15 seconds 
before the train is due at the crossing. The diagram- 
matic cross-sectional view of Fig. 2 should now be 
referred to. From this it will be clear that the barriers | 
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are of sector-shaped section and are hinged at the 
edge nearest the railway line. It will, moreover, be 
seen that they are provided with a spring at the 
fulcrum. This spring, although maintaining the 
barrier in the raised position, allows it to be depressed 
to the road level by the weight of a vehicle. It is 
important, however, to understand clearly the limita- 
tions of this movement. When the barrier edge is only 
4 in. above the road surface a vehicle proceeding in 
either direction can push the barrier down and there 
will be plenty of time for it to get across the line ; 
but when the edge is 10 in. above the surface a vehicle 
approaching the crossing is effectually stopped by the 
curved face of the barrier, which approximates at its 
upper part to the contour of a wheel tyre. Apparently 


|no damage results from such an abrupt stop, it being 


stated that a car weighing 4,000 lb. with a passenger 
load of 900 Ib. has been driven as a test against the 
barrier at a speed of 30 m.p.h. without injury to either 
passengers or car. It may occur, however, that a 
vehicle happens to be in the space between the two 
lines of barrier when these rise to their full height. In 
such a case the impact occurs on the sloping sides of 
the barrier, which is then depressed and allows the 
vehicle to escape from the danger area. 
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| It is of interest to note how the barrier operates in 
practice. A traffic census extending for five months 
showed that in this period 192,332 vehicles passed the 
crossing. Of these 5,108 were stopped by the barrier, 
which was operated by 3,025 trains. None of the 
vehicles hit the barrier at its full height from the 
approach side, and only 76 passed over it when at the 
4-in. level. The figures show that less than 3 per cent. 
of the vehicles using the road were delayed for an 
average of 45 seconds each for all classes of trains. 
It is only fair to state, however, that notice of the 
crossing is given to approaching cars at some distance 
from it by a series of road signs. 

Although the barriers are provided with springs for 
automatic returs: after being depressed by the passage 
of a vehicle, these play no part in the raising and 
lowering under the train control. For these move- 
ments the barrier is operated by a 4-h.p. direct-current 
motor through worm-gear mechanism. The current 
supply, of 32 volts, for this motor is obtained from a 
16-cell Exide lead storage battery. The battery is kept 
charged through a rectifier actuated from a 110-volt 
alternating-current circuit. The object of this arrange- 
ment is to ensure working of the barrier should the 
alternating-current supply fail. The lighting of the 
barriers is effected by the lamps seen in Fig. 2. The 
‘Stop ” sign, which is steadily illuminated, is served 
by a lamp with a beam deflected by a reflector: The 
circular flashing signs on each side of this sign are 
served by lamps shining directly upon them. All the 
lights are extinguished when the barrier sinks to the 
road-surface level. The whole mechanism is housed 
in a pit extending across the road. The track-signalling 
circuits control indirectly an interlocking relay at the 
crossing, and this controls secondary relays, which 
again control the panels from which the lighting and 
operating mechanisms are actuated. These panels 
are situated at the end of the pits. It is stated that 
the apparatus requires no further maintenance than 
occasional oiling and that it is not affected by adverse 
weather conditions, the power provided, for instance, 
being sufficient to break any ice which may form along 
the edges of the barrier. This type of crossing protec- 
tion is known as the Auto-Stop, and is manufactured 
by Messrs, Evans Products Company, 2,336, Union 
Guardian Building, Detroit, Michigan, U.S.A. 








Iron-Ore UNtoapiIneG Facriiries at IMMINGHAM, 
In order to keep pace with the growing importance of 
North Lincolnshire as a centre for the iron and steel 
industries, the London and North Eastern Railway Com- 
| pany is providing four additional grabs at Immingham 
| ks for the unloading of ore from ships. These are in 
| addition to two 30-cwt. grabs which were provided some 
' little time ago at this port. 
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THE SAFETY IN MINES RESEARCH 
BOARD. | 


MintnG engineers and others interested in the} 
various technical aspects of coal mining are provided 
at intervals with an opportunity of studying recent | 
investigations into problems concerning the welfare | 
and safety of mine workers by the publication of the | 
annual reports of the Safety in Mines Research Board, | 
the thirteenth of which, covering the year 1934, bes 
recently appeared.* 

Some account is given below of the more generally | 
interesting features of the work done during 1934 in | 
connection with safety researches, although it should 
be mentioned in passing that an important section of 
the Board's activities are concerned with the active 
instruction of safety principles by means of demon- 
strations, lectures, discussions, films, and so forth. 
Miners and mine officials are encouraged to visit the 
Research Station at Buxton, and no less than 4,600 | 
persons took advantage of this opportunity during the 
year 1934, an increase of 1,700 over the previous 
highest number. The visitors included 2,600 pit boys | 
who had obtained “Safety badges” for attending | 
the winter classes for safety instruction in schools | 
in various mining areas. | 

Among investigations made during recent years, | 
the 4-ft. diameter explosion gallery at Buxton has been 
used for determinations of (i) the relative inflamma- | 
bility of dusts of different coals, (ii) the effect of the 
presence of firedamp on the inflammation of coal dusts, 
and (iii) the effect of the nature of added incombustible 
dust. In each experiment the coal was pulverised to 
a standard fineness such that 85 per cent. would pass 
through a 200-mesh 1.M.M., sieve. 

‘ore the conclusions drawn from these experiments 
can be applied in practice, however, consideration must 
be given to the fact that road dusts differ in their 
states of fineness and also to the possible differences in 
the character of the ignition employed as compared 
with that in the mine produced by an éxplosion of 
firedamp. Experiments having been made by the 
United States Bureau of Mines with coarse dusts, 
certain comparisons can be made. The fineness in the 
American tests was such that all of the dust would 
pass through a 15-I.M.M. sieve and 20 per cent. 
through a 170-1.M.M. sieve, and was selected as being 
roughly equivalent to the normal fineness of dust 
found on mine roadways. It had been assumed from 
previous tests that dusts coarser than 15-I.M.M. mesh 
would not participate in an explosion, and that hence 
the presence of such dusts on mine roadways could 
be ignored. The influence of very coarse dust and 
small coal on the inflammability of dust at the face is 
being studied separately. 

A “standard” coal dust (Silkstone seam) and a| 








ENGINEERING. 


Following laboratory tests which had shown that a 
thin deposit of dust:could be satisfactorily wetted. by 
spraying with & solution of “ Perminal W,” under- 
ground tests at Buxton were followed by a series 
of trials at Thorpe Colliery, near Sheffield. 

The result of a first test being satisfactory, the treat- 
ment was extended to a length of 600 yards of roadway, 
including the drift 200 yards in length at a dip of lin 3. 
Wetting was carried out by spraying with 3 per cent. 
Perminal, at a rate of 4 gallons per 100 sq. ft., and 
repeating after an interval of one hour or two hours, 
and later spraying with water alone. The treatment 
has produced a marked reduction in the dust raised 
during the travelling of the airway and drift, and has 
been appreciated by the men. 


An investigation in connection with firedamp ex- | 


plosions has been made concerning the movement of 
firedamp through air. The firedamp liberated from 
the strata mixes with the air of a mine and is carried 
away by the ventilating current. If exposed to ignition, 
an explosion is possible at any time, until it is so much 
diluted that no portion of the atmosphere contains 
more than 5 per cent. of methane. Obviously, there- 
fore, the proper handling of firedamp calls for the rapid 
dilution of the gas as it enters the air. As is commonly 
known, firedamp being lighter than air, tends to rise 
to the highest point available, and the natural process 
of diffusion tends to cause the firedamp to mingle with 
the air. Beyond these rough observations, there is 
little to guide the mine manager or deputy, except 
experience. It has been shown by experiment that 
coal gas can travel up along the roof in a model gallery 
inclined at 1 in 5 against a downward current of air 
flowing at the rate of 40 ft. per minute, but is turned 
back by a current of 75 ft. per minute. A number of 
tests in this connection have been carried out in the 
concrete air-way specially constructed for this purpose 
at Buxton. 

The possibility of stopping firedamp explosions by 
means of a cloud of dust has received attention on the 
Continent and in the United States. Recently experi- 
ments have been conducted at the University of Leyden 
somewhat similar to tests which were made at Eskmeals 


jand described in the Third Report of the Explosions 


in Mines Committee of the Home Office. Dusts differ 
greatly in their ability to prevent the explosion of a 
firedamp-air mixture through which they fall; the 
most effective substance in small-scale experiments 
was potassium chloride. Both on the Continent and 
in the U.S.A., stone dust “‘ barriers” have been used 
to limit the speed of a coal dust explosion in regions 
where systematic stone dusting was not convenient. 
The barrier is essentially a trough containing several 
tons of fine dust, and delicately balanced so that the 
shock from an explosion will tip it over and scatter a 
cloud of dust in the path of the explosion. In this crude 





“standard” incombustible dust (fuller’s earth) were | arrangement the major portion of the dust will fall 
used in the experiments on the effect of the fineness of | straight to the ground, and clearly it would prove 
road dusts on their inflammability; otherwise no | more effective if projected into the air. Small-scale 
change was made in the test conditions previously | experiments indicated that these conditions could be 
described in 8.M.R.B. Paper No. 64. By adjusting | readily fulfilled. In a glass tube 5 cm. in diameter a 
the mills employed and by mixing the products, nine | 10-per cent. firedamp-air explosion could be stopped 
dusts of different degrees of fineness were prepared for | within 2 m., even when the explosion travelled at over 
the tests. To correlate the fineness of the coal dusts | 50 m. per second. One-eighth of a gram of magnesium 
with their inflammability, the fineness of the dust is | sulphate, potash alum, sodium bicarbonate or magnesite 
expressed in terms of its specific surface (surface per | was sufficient to stop any firedamp explosion in the 


unit weight), this being a convenient way to compare | 
the fineness of dusts of widely varying sieving analyses. 
The method assumes that the specific surface of a dust | 
particle is inversely proportional to its mean diameter | 
and that the average mean diameter of the particles | 
in a sieved fraction is the mean of the sides of the mesh | 
openings between which the fraction lies. A propor- | 
tional factor can then be assigned to each dust fraction | 
except that passing through the smallest sieve used, | 
for which an arbitrary value must be taken. In this 
investigation the fraction between 100 mesh and 200 | 
mesh was assigned a factor value of unity and the value 
2-0 was assumed for the fraction passing through 
200-mesh. In plotting the factors thus obtained 
against the corresponding values of the inflammability 
indices obtained in the explosion-gallery tests, a linear 
relationship is shown similar to that found in the 
corresponding laboratory investigation. 

As the sieving analysis involved in estimating the 
fineness factor takes up much time, a simpler measure 
of fineness was sought, und has been found in the 
proportion of dust passing a 100-mesh sieve. The 
agreement found was within the experimental error 
of about 2 per cent, stone dust. Until further investi- 
gations have been made it may be assumed that the 
coarseness of coal necessary for it to be just uninflam- 
mable by itself will vary with the coal and the more 





inflammable the coal the greater will be the degree of 
coarseness, 


* Thirteenth Annual Report of the Safety in Mines | 
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Research Board, 1934. London; H.M. Stationery | 
Office, Adastral House, Kingsway, W.C.2. [Price 2s. | 
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phase of uniform movement. With potassium chloride, 
a }{ gramme, and with fuller’s earth, fine sand or gypsum, 
} gramme were required to obtain the same result. 
Large-scale experiments have been made at Buxton 
with satisfactory results. Bourdon tubes suitably 
mounted react to the heat of the flame of a firedamp 
explosion and in expanding close the contacts which are 
connected to a battery and a charge of explosive which 
projects the dust charge into the air in the path of the 
explosion. With this apparatus explosions of 10 per 
cent. firedamp-air mixtures have been extinguished 
within 21 yards by means of 56 Ibs. of dust or the 
equivalent of 44 lbs. of dust per square foot of the 
cross-section of the roadway. 

Experiments have been made in connection with 
mine explosives to ascertain whether gaseous mixtures 
can be ignited by a shock wave unaccompanied by 
flame. The method used is one first suggested by Vieille 
and already used for other work, and consists in pro- 
ducing shock waves by bursting diaphragms with 
compressed air, so as to overcome the difficulty of 
separating the effects of the wave from those of the 
hot gases and solid particles that accompany it in an 
explosion. At first ethylene-oxygen mixtures and 
methane-oxygen mixtures were used and with dia- 
phragms bursting at 320 lb. per square inch, violent 
explosions were obtained. Further series of experi- 
ments showed that with each mixture there is a range 
of pressures below and above which ignition is not 


| obtained. The mixture most sensitive to ignition 


contains about 36 
when diaphragms 


r cent. of methane and is ignited 
urst at pressures between 70 lb. 


and 750 lb. per square inch. Although experiments 
were made with methane-air mixtures with pressures 
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up to 1,500 lb. per square inch ignition was not 
obtained. j 

Work in connection with falls of ground comes 
mostly under three headings, viz., coal measure strata, 
the behaviour of the strata when undermined, and 
supports. 

Under the first heading the chief controllable 
factors are:—The width of the working; the direc- 
tion of the working in relation to dip and cleat; the 
method of getting the coal; the method of support ; 
the rate of face advance ; and the effect of other work- 
ings. The factor of width—the length of the face— 
is of importance. Thus, in the case of a longwall face 
with fast ends, owing to the support these afford, the 
distance in advance of the face at which the roof may 
be broken, except in the case of very wide workings, 
is an increasing function of the width, as is also the 
distance to which the roof. over the rib sides may 
subsequently be broken. The excavation produced 
by removing the coal causes that part of the load 
previously supported by the coal to be transferred to 
some region beyond its margin and this increased load 
or “‘ abutment pressure ” contributes to the fracturing 
of the roof over the solid coal. Except where the 
working is so wide that the whole of the strata above 
is ultimately supported by the packs, or by fallen 
material, the load transferred beyond the margins of 
an excavation increases with its width. In a wide 
enough working there is a region of abutment some 
distance back from the face, and in these circumstances 
the additional load both in the region in front of and 
behind the face, increases with the distance between 
them. 

Underground work falls under the second heading 
and includes the investigation of methods of work 
and support in particular seams, and further the deter- 
mination of the effects of the more important. factors 
upon which falls of roof and side, both at the faces and 
on the roads, may be presumed to depend. The 
character of the more extended ground movements 
associated with advancing longwalls in particular 
circumstances has been determined during the year ; 
and a feature of the results obtained is the distance 
ahead at which the effects of an advancing face may be 
experienced. In connection with the work in Scotland 
on the interaction of longwalls, at a depth of 300 yards, 
the lowering of the roof of a 24-ft. seam was observed 
to commence at a distance of 195 ft. ahead. How- 
ever, in this case the face;was advancing over a worked- 
out area of a seam 12 ft. below, which may account for 
the large area disturbed. In Yorkshire the Silkstone 
seam at a depth of 600 yards, where it is 4} ft. thick 
has been shown to have the strong shale roof fractured 
for a distance of 50 ft. ahead of a wide, slowly advanc- 
ing, hand-worked face. The induced fractures were 
forward hading, but as the face advanced to them, 
fractures hading backward developed and thus formed 
those triangular pieces of roof stone which so often 
give rise to accidents by falling at the face. When 
this extra load is concentrated over a small area the 
pressure must be considerably greater than the original 
load. By keeping the packing well up to the face and 
improving it in quality the pressure increment can be 
reduced both beyond the margins of the excavation 
and behind the face. In modern mining practice 
where the face is usually less wide the abutment 
pressure is nearer the face, and although it may be 
less in magnitude its consequences may be the more 
dangerous. This, combined with the fact that a higher 
rate of advance is associated with an abutment pressure 
in closer proximity to the face, may be a contributory 
factor to the increased accident rate sometimes asso- 
ciated with the adoption of intensive mining. 

Perhaps the most important factor in preventing 
accidents from falls of ground is the method of 
support. Work of very considerable value in this con- 
nection has been carried out at the Imperial College 
of Science and Technology, both on the strength and 
design of mine supports themselves and on the develop- 
ment of means of measuring the actual loads on root 
supports underground. 

Tests on pre-cast concrete lining have now been 
completed. The lining is circular in section and the 
sections tested were of 7-ft. 10-in. internal diameter, 
comprising six concrete slabs and a key slab all 5 in. 
thick, The slabs are built in complete rings 1 ft. long 
with tongued and grooved joints between the segments 
in a ring and between the rings. Compared with rail 
steel arches, 4 in. by 2}—2 in., lined with brickwork, 
the resistance of the concrete lining is about the same. 

Haulage investigations are now being carried out 
in five districts. Dynamometer tests made on an 
electric battery locomotive have afforded a comparison 
of drawbar pull records with those deduced from 
electrical output figures simultaneously obtained at 
5-seconds intervals from the motors. An important 
feature of these tests was the occurrence of large snatch 
loads. Springs incorporated in the locomotive draw- 
gear became “solid” under a load of 4,500 lbs.. 
whereas, in actual working, snatch loads of not less 
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than 6,000 Ibs., were recorded. Such a load is about 
four times the maximum steady hauling load. 

The heavy demands made upon the gear on steep 
inclines is made evident by the fact that hauling 
loads as high as 14-5 tons have been recorded, this 
figure being equivalent to the maximum rated tractive 
effort of large types of railway locomotives. Tests made 
to ascertain the working factors of safety in the various 
parts of the haulage gear on the incline where the above 
load was recorded, however, showed reasonable 
uniformity, varying between 4-15 and 6-1. 

In connection with the deterioration of ropes by 
corrosion-fatigue, the amount of metal removed to 
form corrosion products may be very small, and failure 
may take place, although the surface shows no per- 
ceptible traces of rusting. A specimen of 115-ton 
special acid grade wire was tested in reversed bending 
at a speed of 95 cycles per second under two conditions, 
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PRICE AND BELSHAM, LIMITED, 





Fig. 3. 


is connected by a short length of rod to the ball joint 6. 
This ball joint is held semi-rigidly by the spring ¢, so 
that the tap can be set with the operating screw d 
hanging vertically downwards. The end of this screw 
is, as will be seen, provided with two projections which 
fit into a bayonet catch in the socket on the top of an 
operating pole. A view of the top of this pole appears 
on the right hand of Fig. 3. The jointer having laid 
hold of the tap, rotates the pole backwards a turn or 


upwards so that the jaws e of the former embrace the 
live wire. These jaws, when set open by the trigger f 
against the action of a spring g, measure 4 in. from 





first dry and, secondly, exposed to a fine spray of tap 
water. In the first case, the fatigue resistance became 
constant at about 30-5 tons per square inch, after | 
about one million reversals, but under the conditions | 
provided by the spray the specimens failed under much | 
lower stresses, and the fatigue resistance had not | 
become constant after 10 million reversals. It will be 
noted that at 10 million reversals, the stress required | 
to cause failure, + 8 tons per square inch, was little 
more than one-quarter of the fatigue resistance under 
dry conditions (or only one-fourteenth of the tensile | 
strength). Although a direct application of this result | 
is complicated by various factors, the conclusion may 
be drawn that any steel wire used in a rope is almost | 
certain to fail by corrosion fatigue unless it is efficiently | 
protected from attack. 





| 
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OVERHEAD ELECTRIC LINES. 


Tue distribution of electricity to rural areas by 
overhead lines at pressures of 11 kV and 22 kV is 
now becoming common. As, however, for reasons 
of economy, these areas cannot be served by ring mains, 
the temporary disconnection of a number of con- 
sumers is usually necessary when it is required to 
make a tapping near one end of such a line. Even 
where there is a ring main, such a connection may render 
it necessary to make a considerable section of line 
dead. The Electricity Commissioners have emphasised 
the need for maintaining a continuous supply in their 
late st regulations. To enable this to be done, Messrs. 
Price and Belsham, Limited, Tamworth-lane Works, 
Mitcham, Surrey, have devised a live line tapping 
system, details of which are given below. 

This system consists essentially of a tapping fitting 
which is illustrated in Figs. 1 to 3 above, while a view 
of some of the taps in position on an overhead line is 
given in Fig. 4. The tap comprises a cable socket a, 
into which one end of the usual jumper from the trans- 
former, fuse, or isolating switch is sweated. This socket 





|which are cadmium-plated steel. 


| jumper to prevent corrosion between the two metals. 





tip to tip, and form, it is claimed, an easier method o 
securing a good connection than a hook. A slight 
upward pressure of the tap against the line next releases 
the trigger f, so that the conductor is immediately 
gripped. A permanent connection is obtained by 
turning the screw d with the pole, which clamps the 
jaws tightly on the line and also exerts the same pres- 
sure on the ball joint, ensuring a good jumper connec- 
tion. After this operation has been completed, it is 
stated that experience shows there is no fear of any 
sawing action on the line. The jaws have an ample 
bearing surface and maintain good electrical contact 
without wear. Their current-carrying capacity is 
100 amperes. For copper conductors, the tap is made 
of tinned bronze, except for the screw, which is tinned 
brass, and the spring, trigger and spring washer, 
When aluminium 
is used, the tap is of special aluminium alloy which 
will not corrode, with a bi-metal connector to the 


To facilitate using the stiff jumpers, which are now 

becoming common, a hinged joint can be fitted at the 

lower end of the jumper, where connection is made to 

the transformer, fuse or isolating switch. This enables 

the jumper to be swung up freely, after which the hinge 
can be screwed up with the operating pole, so as to | 
secure rigidity. The screws, both on the tap and on | 
the hinge, are self-locking. 

It is claimed that a hinge of this kind can be used to 
make an inexpensive isolator by bolting a bracket to 
an insulator on the pole. The hinge is then secured 
to the bracket, which also embodies means for making 
a connection to apparatus lower down the pole. A 
stiff rod passes from the hinge to the tap on the line. 
To open the connection, the tap is unscrewed and 
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of bakelised paper tube, while the lowest is of ash. 
Extra sections can be added, if required. Hollow wood 
| Spars can also be employed, instead of paper, the 
| RegespAry insulation being then obtained by inserting 
|a porcelain insulator at the lower end of the top 
section. In any case, it is advisable to have an 
earthing collar with a stout earth wire at this point. 
This is arranged to rotate, so that the wire does not 
wind round the pole while the tap is being screwed up. 
At the same time, reliable contact is maintained. 
This operation can be effected either from the top of 
an ordinary tower wagon or from a light portable 
staging of the type known as a Yankee scaffold. Great 
care has been taken in the design of the joints between 
the pole sections, to make them sufficiently rigid. 





two, thus releasing the spring c, and leaving the ball | 
joint quite free. He then swings the tap and jumper | 


| 





detached by a gentle downwards pull, so that the hinge, 
having been previously loosened, the jumper can be | 
lowered to a more or less horizontal position. 

The standard poles used in connection with these 
taps are 14 ft. long by 1} in. diameter, and are made 


These are machined to a good fit and are held together 
by split pins which pass through aligned holes in the 
spigot and socket, 








THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 

(Concluded from page 51.) 
PROPELLER VIBRATION. 


Dr. MvLLER’s paper on torsional vibration in pro” 
peller shafting was followed by a contribution of 
Professor Frank M: Lewis on the subject of “ Propeller 
Vibration,” which he broadly defined as “ vibration 
generated in the hull of a vessel by the action of its 
propellers,” as distinct from that originating in the 
propelling machinery, The paper constituted an 
interim report on the work done by the committee 
appointed in 1931, by the Council of the Society, to 
study the problem of propeller vibration, and covered 
the preliminary analysis of the subject, and some 
experimental results obtained, with the assistance of 
the Navy’ Department, at the United States Model 
Basin at Washington. 

Propeller vibrations, he said, could be divided into 
two distinct types, namely, those due to lack of balance, 
having a frequency of once per revolution, and blade- 
frequency vibrations, due to the blades passing’ some 
fixed point. It could be stated generally that blade- 
frequency vibration was generated by the hydrodynamic 
forces acting on the propeller and the hull in its vicinity, 
induced by the passage of the blades. Vibration 
having a frequency which was a multiple of this might 
also be noted occasionally. In addition to the fore- 
going types, cavitating conditions might also give rise 
to an irregular vibration, not readily classified on a 
frequency basis, and often of the character of noise. 

The paper dealt with the second type of vibration, 
due to blade frequency, the amplitude of which 
depended upon the magnitude of the generating 
forces, the vibratory characteristics of the hull, par- 
ticularly resonance between the generating periodic 
forces and the fundamental hull frequencies, and the 


| presence of damping influences. The problem could 
in three sections, the two upper ones being 5 ft. long | be approached in several ways, but attention was 
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chiefly directed to the study of the hydrodynamic 
conditions inducing the blade-frequency forces, with 
a view to designing the propeller and its surroundings 
so as to eliminate, or at least to reduce, the forces. 
Some notes on hull characteristics were appended, but 
this was considered to be the least promising method 
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| operation, sensitivity of the boilers to impurities in 
the feed water, decreased natural circulation in the 
boilers, the necessity of long expansion bends instead 
of expansion joints in the steam pipes, and cast-steel 
fittings instead of bronze ; and, in general, that special 
| materials of construction were needed, which were 





of approach. Various special damping devices had | hard to obtain and difficult to work, thus delaying 
been patented from time to time for counteracting | construction and subsequent repairs. 
vibration, and these were briefly summarised. None| As a basis for comparison, the author took the trial 
of them had been specifically applied to the elimination | results-of the most modern warship for which data 
of propeller vibration, though the author saw no | could be obtained, using steam at 400 Ib. and 650 deg. F., 
reason why they should not work as well in the case | and having no cruising turbines, the name and par- 
of propeller forces as in the case of those originating | ticulars of the vessel not being given in the paper. 
in the propelling machinery. | A curve of fuel oil consumption per shaft horse-power 
The vibratory forces acting on the hull comprised | was plotted on a base of percentages of maximum 
a vertical periodic force and a transverse horizontal | power, and similar curves for other warships and some 
periodic force, the total vertical and horizontal force merchant ships were plotted on the same 8 Some 
consisting of a part acting by direct pressure on the | of the other ships had cruising turbines. The base 
surface of the hull, including shaft brackets and | curve was found, however, to be the most economical 
bossings, and a part acting on the surface of the | of any, with the exception of one experimental warship 
propeller blades, which was transmitted to the hull | of another navy. One merchant ship showed a curve 
through the propeller shaft beari In the case of | 17 per cent. less than the base curve at full power, 
a cavitating propeller, additional forces might be | but only equalled it at 50 per cent. power, and at 
introduced, partly, perhaps, of an impact nature, but | 25 per cent., exceeded the base warship values by 
these also must act either through the surface of the | 16 per cent. 
hull or through the shaft bearings and, therefore, e@ comparison was continued by calculating the 
could be similarly classified. The most important | economy and weight of a set of warship machinery of 
effect was the total horizontal and vertical force, and | identical type and maximum power, but using saturated 
test apparatus was devised to measure this in self-| steam at 300 Ib. per square inch. It was found that 
propelled models, descriptions of which, with some | the superheated steam machinery of the base ship 
deductions from the observations made on a model of | was 34 per cent. lighter and, at full power, 10-5 per 
the 630-ft. steamer President Hoover, occupied the | cent. more economical. This advantage dropped to 
greater part of the paper. Means for separating the | 7 per cent. at 30 per cent. power, and to 5-5 per cent. 
total force into its components were developed, and | at 2 per cent. power. Most cruising of naval vessels 
the conclusion was reached that the bearing forces| was done at between 2 per cent. and 12 per cent. of 
were not so important as the surface effects. full power, in which range the advantage of the super- 
To measure the surface forces an experiment was | heated steam machinery was about 6 per cent. Not 
made with a tandem model. Two models were towed | more than 5 per cent. of a warship’s life was spent with 
in line, the first being the subject of the test. The| the machinery developing 70 per cent. or more of the 
second model, rigidly attached to the carriage of the | full power; the other 95 per cent. was spent on long 
test tank, served merely as a housing for the propeller- | continuous runs at less than 30 per cent. of the power, 
driving mechanism, and was located with its bow| or at rest. Under such conditions the saving of about 
3 ft. behind the stern of the leading model. The | 6 per cent. hardly justified acceptance of the attendant 
propeller shafts yjected forward from the second | disadvantages, so far as warships were concerned. In 
model, so that the propellers occupied their correct | merchant ships there were better opportunities to use 
position with respect to the leading model, though | such machinery within the rage of power where the 
not connected to it in any way. Thus the vibrations | gain was greatest. It might be possible at some future 
observed in the leading model, which carried the| date to construct a warship in which the penalties 
electrical detector apparatus, were caused by surface | were eliminated. Until then, the author suggested, 
forces only, The experiment showed that the surface | it might be well to confine experiments to the building 
forces were of the same order of magnitude as the| of one ship at a time with high-pressure superheated 
total forces, and that the phase relation was unchanged, | steam machinery, relying for the rest upon saturated 
i.e., the maximum downward force occurred when the | steam at about 300-lb. pressure. He put the con- 
blade tips were in closest proximity to the hull. It | clusions forward as being entirely his own, admitting 
was not possible, owing to the method of calibration, | that many of those, civilians and naval officers, whom 
to obtain the values by subtracting surface forces | he had consulted on the matter, did not agree with the 
from total forces, but it was evident that the surface | views advanced in the paper. 
forces represented by far the ter part of the total. | Some disagreement with Mr. Wetherbee’s views 
In the same experiments the effect was determined | was manifested in the discussion, Mr. W. W. Smith, of 
of moving the propellers directly aft. Taking the|the Federal Shipbuilding and Dry Dock Company, 
vertical force as 100 per cent. with the propellers in| quoting instances of merchant ships using high- 
normal position, it was found that with the propellers | pressure high-superheat machinery in which the 
moved | in. aft (corresponding to 31-5 in. in the| economy approximated to twice the 14 per cent. 
actual ship), the forces were reduced to 48 per cent. ;| indicated by the author of the paper, in conjunction 
2 in. aft, 31 per cent.; 5 in. aft, 15 per cent.; and | with savings in weight, space, and first cost. Rugged 
8 in, aft, 8 per cent. The phase relation was practically | simplicity, he contended, was not the real measure of 
unchanged. These experiments, it was stated, were | excellence; high-pressure machinery was generally 
the first that had been made to determine the effect of | better. He had prepared corresponding estimates for 
propeller position upon vibration forces. | warship machinery, with a shaft horse-power of 50,000, 
In examining the problem of surface forces, a study | twin screws, and a boiler efficiency of 82-5 per cent., 
was made of the analogous problem of the pressures | the vacuum being taken as 27-5 in. of mercury. For 
induced on an infinite plane wall by a propeller operat- | three designs, A, B, and C, having respectively pressures 
ing with its axis parallel to the wall. The pressure of 300 Ib., 400 Ib., and 1,200 lb. per square inch, and 
contours of a propeller of the President Hoover formed | steam temperatures of 422 deg., 750 deg., and 950 deg. 
illustrations to the paper, and the theory was discussed | F., the respective fuel rates in pounds per shaft horse- 
in an appendix. Another appendix dealt with the | power were 0-874, 0-658, and 0-533, and the weights 
vibratory bearing torces induced by a propeller rotating | in pounds per shaft horse-power, 30-5, 26-4, and 24-0. 
in an irregular wake stream. |The fuel rates were based on oil at 19,000 B.Th.U. 
. . ’ | per pound, In his opinion, mercantile marine engineer- 
Hicn-Steam Pressure anp SuPERuEat. ing practice lagged about five years behind land 
Conservative, not to say reactionary, views on the | practice, and naval engineering was another five years 
advantages of high-steam pressures and temperatures | behind mercantile engineering. Naval machinery 
in sea service, more especially in warships, were ought to lead rather than follow, and Government 
expressed by Mr. Charles P. Wetherbee in his paper | @xpenditure on research to that end would be amply 
on the subject of “ High Steam Pressure and Super- | justitied. 
heat Aboard Ship.” Reljability, he postulated, was | 
the most essential requirement in marine machinery, | THE PRESERVATION 
and next in importance was the fuel economy under | 
the operating conditions usually prevailing. Com- | TIMBER. 
pared with saturated steam installations using pressures| Tue mines of the United Kingdom use timber to 
of 300 Ib. per square inch, those having 400-lb. pressure | the value of about six million pounds every year, and 
in conjunction with a total steam temperature of | yet less than two per cent. of it receives any preserva- 
650 deg. F, had a slight advantage in weight, not | tive treatment. Consequently, there is much loss, 
exoveeding 3} per cent., and a fuel economy which might | through the action of wood-destroying fungi, which, 
reach 14 per cent. on long runs at or near full load, | judging from a recent report, could be prevented 
but. would be much less at low percentages of the | with little trouble, small initial expenditure, and with 
maximum power. Disadvantages inherent in the use| economic advantage. The value of preservative 
of high steam pressure and superheat, which were | treatment is fully recognised in the cases of railway 
present at all times, were the longer time required to | sleepers, and telegraph poles, and it seems strange 
increase speed, complication in construction and! that so little has been done to arrest the deterioration 
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of timber exposed to the humid atmosphere of the 
roadways and airways of so many of our pits. The 
report referred to is entitled Experiments on the 
Preservation of Mine Timber. It was prepared by 
Messrs. J. Bryan and N. A. Richardson, and has recently 
been published by H.M. Stationery Office as Forest 
Products Research Record No. 3, at a price of 6d. net. 

Although some mines seem to be completely immune 
from timber failure due to fungal attack, there are other 
humid shallow pits, in which the action goes on con- 
tinuously in the roadways, and yet the only effort 
made to deal with the situation takes the form of 
replacement, when the conditions have become 
dangerous. In the foreword to the report, emphasis 
is given to the fact that, although it is not generally 
recognised, it is possible for great impairment of 
strength of mine timbers to occur in the early stages 
of attack, while the action is still not apparent, and 
this, indeed, may often be due to incipient decay, 
rather than to the lack of initial strength. On account 
of this, and quite apart from any economic considera- 
tion, the use of treated timber may have a considerable 
influence on the safety of underground roads. 

The experiments on preservative treatment were made 
with ordinary service props of Scots pine, either home- 
grown or imported from Norway, at the Langton pit 
of Pinxton Collieries, Pinxton, near Nottingham, 
and at the Woolmet pit of the Niddrie and Benhar 
Coal Company, Portobello, Edinburgh. In each case, 
a simple treatment tank was erected near the pit head, 
with steam heating coils fitted in the bottom, and a 
vertical cylindrical service tank, with a rotary hand 
pump for the preservative. A scaffold derrick and 
lifting tackle were provided in each case for handling 
the timber at the tank. Under treatment, the timber 
was wedged down to prevent floating and then com- 
pletely covered with preservative. Steam was turned 
on and the liquid heated to 180 deg. F. This took 
from 30 minutes to 45 minutes, this temperature being 
maintained for a period of one hour. The steam was 
then turned off and the whole left to cool down until 
the following morning, the timber being kept immersed 
all the time. Before and after treatment, each prop 
was weighed to enable the absorption to be determined. 

With one exception, where creosete was used, all 
the preservatives employed were of the water-soluble 
type, and in each case two concentrations of aqueous 
solutions were tried. The preservatives were sodium 
chloride, zinc chloride, sodium fluoride and Wolman 
salt. The last-mentioned is a trade preparation 
containing sodium fluoride, dinitrophenol, sodium 
dinitrophenate and potassium dichromate. Information 
was obtained to enable the costs on a commercial scale 
to be estimated sufficiently accurately to demonstrate 
the economy of the treatment. Allowing for labour, 
steam, maintenance and interest on capital, the cost 
worked out as follows :— 














Extra Cost Extra Cost 
Treatment. per 

| Cub. Ft. 6 ft. Prop. 

Wolman salt, 5 per cent. .. ? pence ‘0 pence 

2 oo} Bed ” 2-6 
Sodium fluoride 4 4-1 , 3-3 =, 
a - 2 oof OO) '' SO wy 
Zinc chloride 5 oof DTH op 3-1. w 
cin 2 | 21 3, 16 , 
Sodium chloride 10 — oe «© > a 
a es ow of 158 Ae@ is 
Creosote . . d x 7S 6-0 ,, 








The treated props, with similar untreated specimens 
for comparison, were distributed at random at Langton, 
but were placed in one roadway at Woolmet, where 
the conditions were uniformly favourable to decay. 
They were inspected at half-yearly intervals. Many 
of the untreated samples showed signs of decay at 
the first examination and a number were completely 
destroyed after 18 months. On the other hand, some, 
in dry places, remained completely sound. Not one 
of the treated props showed any sign of attack at the 
first inspection, after which a few isolated examples, 
chiefly those treated with sodium chloride, began 
to decay. A number, both treated and untreated, as 
might well be expected, were broken by overstress or 
mechanical damage, but all the treated props which 
were broken in this way were found to be entirely free 
from any signs of fungal decay, when removed. 
|number of samples were lost through roof falls, but 
| sufficient survived to afford a good average result. 
| While it is as yet inadvisable to draw any definite 
‘conclusions about the relative merits of the different 
treating compounds, it is possible even now to form 
|some estimates of their value. The more expensive 
preservatives, creosote, Wolman salts, and sodium 
fluoride, certainly gave the best results at both pits, 
| while sodium chloride, even in strong concentrations, 
| had the least effect. Even this, however, on @ conserva- 
| tive estimate, will double the life of the timber. It 
| would appear that a 2 per cent. solution of W olman 
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MODIFIED STANDARD SURFACING AND BORING MACHINES. 


CONSTRUCTED BY 








Fie. 1. 


salt or sodium fluoride is ample, any greater concen- 
tration being unnecessary. The economy of treatment 
has been amply demonstrated, even if the life of the 
timber were only doubled, and it is clear that the 





much more than this. 








MODIFIED STANDARD SURFACING 
AND BORING MACHINES. 


Tue Pearn-Richards horizontal surfacing and boring 
machine has, as is well known, been for long stan- 
dardised in different types and sizes. The manufac- 
turers, Messrs. George Richards and Company, Limited, 
Broadheath, Manchester, have, however, become aware 
that the convenience of the machine for boring and 
facing has led to its adoption for parts differing in 
proportion from those for which the standard machines 
were designed. Such parts, while often of large 
dimensions, and sometimes of awkward shape, may 
have faces and holes of only small or medium size 
requiring to be machined. A standard machine with 
a table of the requisite size for the parts would have 
a boring and facing capacity considerably in excess 

» of that actually required, but as the design of the 
Pearn-Richards machine lends itself to easy modifi- 


cation, combinations of medium capacity with large | 


work accommodation are proving very useful in 
practice. Two examples of such modification, both 
of the standard No. 3 machine, are shown in the 


accompanying illustrations, Figs. 1 and 2. 

The machine shown in Fig. 1 is of the non-traversing 
spindle type, and has a bed of unusual width, viz., 
7 ft., there being auxiliary sliding ways under the 


' saddle. The main table is 7 ft. 8 in. by 3 ft. 2 in., 
and has an automatic cross traverse of 6 ft. 8 in. on 
the saddle, which has an automatic longitudinal 


traverse of 5 ft. 10 in. The main table is fitted with a 
top revolving table, 3 ft. 2 in. square, which can be 
locked in position to secure accurate right angle rela- 
tions 
be readily rotated, the lifting gear to facilitate this 
‘eng mounted at the front of the machine. An adjus- 
table boring-bar stay is provided. The distance from 
this stay to the boring-bar socket on the facing slide is 
8 ft. 8 in. The spindle may be adjusted vertically 


minimum limits from its centre to the surface of the 


’ 

‘op table being 5 ft. 6 in. and 5 in., respectively, and 
‘ to the main table, 5 ft. 10 in. and 9 in. The spindle 
- headstock and column are of the standard proportions 
t ‘or the No. 3 machine. The facing capacity is 36 in. 
q n diameter. The facing slides have eight reversible 








MACHINE WITH NON-TRAVERSING SPINDLE. 


effect of the better preservatives will be to extend it 


Even when carrying a heavy load the table can | 


through a distance of 5 ft. 1 in., the maximum and | 


MESSRS. GEORGE RICHARDS AND COMPANY, LIMITED, ENGINEERS, BROADHEATH. 























feeds, ranging from 0-02 in. to 0-25 in. per revolution 
of the spindle, and 24 speeds, ranging from 2-58 r.p.m. 
to 220 r.p.m., are provided, along with reversing 
motion for convenience in tapping. The table feeds, 
both in the transverse and longitudinal directions, are 
| the same as those of the facing slides. The rate of 
| vertical traverse of the head is fronf 0-01 in. to 0-125 in. 
per spindle revolution. Rapid power traverse is 
provided for all three motions. Scales and verniers are 
fitted to all three movements, enabling adjustments 
| to a degree of accuracy of 0-001 in. to be made rapidly. 
Power is provided by a constant-speed motor of 15 h.p. 
capacity, with silent spur transmission to the gear-box. 

Only the headstock portion of the other machine 
is shown in Fig. 2. This has a traversing spindle 3} in. 
in diameter with a traverse of 5 ft. The table arrange- 
ment follows much the same lines as for the first 
machine described. The main table has a surface of 
7 ft. 3 in. by 4 ft., and has cross and longitudinal 
traverses of 6 ft. The top revolving table is 5 ft. square. 
The maximum distance between the boring-bar stay 
and the facing slide is 10 ft. 9 in. and the vertical 
| adjustment is 5 ft. 7} in. The limits of traverse from 
the top of the main table are 5 ft. 114 in. and 9} in., 
| and from the top of the revolving table are 5 ft. 7} in 
|and 44 in. The facing capacity is 42 in. in diameter. 
The facing slides, table and headstock have the same 
|number and rates of feed as in the machine first 
dealt with. The horizontal feed traverse of the spindle 
| corresponds with that of the table. The speed range 
|of the facing head, again, is the same as already 
| described. There are 32 speeds for the traversing 
| spindle with a range of 2-58 r.p.m. to 250 r.p.m. 
| Of these speeds, the eight highest, viz., those from 
| 64 r.p.m. to 250 r.p.m., are independent, that is, when 
| the spindle is running at any of them the facing head 
| is stationary. In this machine also the power unit is 
a 15-h.p. constant-speed motor, but transmission to 
the gear-box is by Texrope. 

Both machines embody Messrs. Richards’ latest 
improvements, including a prismatic slide for the 
column. 
to be taken on a large area, and has proved particularly 
useful when intermittent cuts are being taken, due to 
its great steadiness and accuracy. The bed has covered 
ways, and the main bed screw is covered throughout 
its length. The controls are very simple and easy of 
access, and conflicting motions cannot be engaged. 














CANADIAN PrrroteuM.—The production of crude 
petroleum in Canada totalled 1,074,723 barrels during 
the first nine months of 1935, as compared with 1,070,517 
barrels in the corresponding period of 1934. 


This construction enables the cutting force | 


Fie. 2. HEapsTocK oF MACHINE WITH TRAVERSING SPINDLE. 


CATALOGUES. 


Moving-Coil Galvanometers—A galvanometer, of high 
sensitivity, short periodic time, and low critical damping 
resistance, forms the subject-matter of a progress sheet 
received from Messrs. H. Tinsley and Company, Werndee 
Hall, South Norwood, London, 8.E.25. accompany - 
ing folder deals with Weston cadmium standard cells, 

Alloy Data Sheets.—To the series of data sheets on 
the physical properties of aluminium alloys, issued by 
Messrs. High Duty Alloys, Limited, Buckingham- 
avenue, Trading Estate, Slough, has been added one 
on |Hinduminium 72, a single heat-treatment alloy, 
suitable for extruded sections, solid-drawn tubes, and 
sheets. 

Petrol Trucks and Tractors—Abridged specifications of 
Greenbat petrol trucks for 2}-ton lo , of the flat 
platform and elevating types, and of tractors for loads 
up to 15 tons, are given on a folder published by Messrs. 
Greenwood and Batley, Limited, Albion Works, Leeds. 
Simplicity of control and accessibility are special 
features of the design. 

Pocket Saws and Drill Stands.—-Two folders sent by 
Messrs. Fry’s (London), Limited, 24 and 25, King-street, 
Royal Mint-street, London, E.1, provide information 
on the Enox pocket saw, a handy tool with three saw 
blades and a knife or file, folding into a chromium- 
plated holder, and on a drill stand for ranges of drills 
for pivotting to a work bench, 


Metal Spraying.—It is now possible, by means of metal 
spraying, to coat any article with a large range of metals, 
or alloys capable of being drawn into the form of wire. 
For the purpose of showing what this may imply in the 
way of preventing corrosion, and for decorative purposes, 
Messrs. Metallisation, Limited, Pear Tree-lane, Dudley, 
have issued a booklet in which those concerned. with 
such problems will find among its well-illustrated pages 
much of interest and potential profit. 


Re-Wirable Cartridge F'uses.—Messrs. A. Reyrolle and 
Company, Limited, Hebburn-on-Tyne, have prepared a 
concise statement of the features of their new cartridge 
fuses for use up to 700 amperes at 660 volts, calling 
attention to the fact that blown cartridges for normal 
currents of over 100 amperes can now re-wired at 
the works, and returned as factory-tested cartridges at 
half the price of new ones. A recent improvement 
introduced is an alteration of the fusible element to secure 
cooler working, and better short-circuit performance. 
| Self-Cleaning Strainers.—With the development of 
methods of straining lubricating oils, their application 
| to a wide range of substances gradually came about, 
|and there are now in use self-cleaning strainers for oils, 
| paints, enamels, and varnishes, and so on. Messrs, 
| Auto-Klean Strainers, Limited, Tower House, 40. 
Trinity-square, London, E.C.3, have lately published 
a booklet dealing with their products for these services 
under various conditions such as naval, army, mercantile 
marine, automobile and aircraft duties, as well as in 
many applications in industry. 
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** ENGINEERING”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed" is appended 

iny person may, at any time within two months from the date of 
the advertisement the acceptance of a Complete Speci fication, 
give notice at the lent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


422,202. W. G. Bird, of Bristol. Frequency- 
Responsive Device. (3 Figs.) July 8, 1933.—Th« 
invention relates to electrical frequency meters, and 
electrical control means and apparatus in which a 
mechanical response is produced which is dependent upon 
the applied electrical frequency. The magnetising coil 1, 
wound upon the iron core, is connected to the alternating- 
current supply, either directly or indirectly through a 
transformer, whereby an alternating magnetic flux is 
generated in the core, he core is continued externally 
in the form of two arms 3 and 4 to provide two easy 
magnetic paths for the flux. These paths include air- 
gaps 5 and 6, together with magnetic shunts across 
the gaps. A coil 9 is wound on the arm 3, and is short- | 
cireuited through @ small resistance, thus forming an | 
4 to that of the well-known 
device used in induction meters. | 
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If desired, the coil and resistance may be replaced by | 
a band of copper upon the arm 3. A spindle mounted in | 
bearings carries two cam-shaped members 14 and 165, | 
so arranged that they may enter the air-gaps. These 
members are constructed of magnetic material, so that 
the magnetic fluxes in the air-gaps exert attractions upon 
them, and by suitable shaping. these attractions generate 
opposing torques on the spindle. Alternatively, one of 
the members 14, 15 may be constructed of copper, in 
which case the magnetic flux in the respective air-gap 
exerts « force upon that member due to the well-known 
“ eddy-current repulsion " effect. The position of the 
equilibrium of the spindle is indicated by a pointer, and by 
employing 4 scale it may be caused to give a direct indi- | 
cation of the frequency of the supply. In a modification | 
of the arrangement, any other suitable electrical im- | 
pedance may be substituted for the resistance ; for exam- 
ple, the condenser 18 may be employed. In another | 
arrangement coils 9 and 19 may be wound on the arms 3 


and 4. (Sealed). 


MINING, METALLURGY, &c. 


421,992. Wellman Seaver Rolling Mill Com- 
pany Limited, of London, and S. Smith, of London. 
Manufacture of Metal Tubes. (4 Figs.) August |, | 
1933.-The mandrel 3 is attached at its rear end to the | 
front end of the rack which moves in guides 6 mounted 
on the bed. The rack moves above the tubular guide | 
for the mandrel, end is connected to it by a depending | 
member, the guide being slotted to permit the passage 
of the depending member. The rack is driven on the | 
underside by a pinion mounted on the shaft 8 and | 
disposed under the bridge which counteracts upward | 
thrust. The motor is connected by a chain to hydraulic 
pumping apparatus 13, which supplies fluid under | 
pressure to the air-hydraulic accumulator 14. Pressure 
fluid is delivered from the accumulator to the hydraulic | 
eylinder 18. The piston of this cylinder is arranged | 
in tandem with the larger piston of the main hydraulic | 
cylinder 20. This piston, engages the end of the rack | 
when the latter is in vhe withdrawn position. 22 are 
the die rings mounted on the die-ring bed at the front 
of the machine. Between the end of the guide and the 
die-ring bed is the container 23 for a billet. It is spaced 
sufficiently in front of the guide to permit a billet to be 
introduced into the space where there is a support. 
The container 23 is of horizontal cylindrical shape intern 
ally with a hole at the rear end opposite the mandrel. 
The container is divided horizontally, the upper part 
24 being supported in a housing and the lower part 26 
being supported on a wedge 27. A replaceable lining, 
also in two parts, is provided in the container to allow 
for different-sized billets. The lower part of the con- 
tainer is connected to the wedge by tongues. The 


wedge is connected by pin and slot connections 29 to 
links pivoted at their ends on the housing, and at their 
nds attached to crossheads which are operated 


other 





| position with the guide ring 36 at itsfront end. A heated 
| billet 51 is delivered in front of the mandrel at the back 


| carrying with it the guide ring. At this stage the 


| terminated by stops 11 at each ¢ 


| chair. 





ENGINEERING. 


by hydraulic cylinders 33 and 34. A link, crosshead | 
and pair of cylinders is arranged at each side of the | 


container. The large cylinders 34 are employed for | 


| moving the wedge to open the container and the smaller | 
|easing. The unbalanced area of the piston valve a 


cylinders for moving it in the opposite direction to close 
the container. The wedge 27 moves on a sloping way | 
on the bottom part of the housing. 36 is a solid circular | 
guide ring for the mandrel at the front of the container. 
It is held in place by a plate. The end of the container | 
is closed by a member in two parts. These are arranged | 
to move sideways on ways. Each part is attached to | 
a lever pivoted on the housing and attached at its upper | 
end to a crosshead which is connected to a plunger of | 
the hydraulic cylinder 45. At its lower end, each lever | 
is connected to a crosshead which is attached to the 
plunger of a hydraulic cylinder 48. When pressure 
fluid is admitted to the cylinder 45 the plungers are 
moved outwards, and so the levers are moved to bring 
the two closure parts together to close the end of the 
container. When it is desired to open the container 





pressure fluid is admitted to the lower cylinder 48, which 
causes the closure parts to open. The inner face of the 
closure is cupped. The mandrel 3 is in the withdrawn 


of the container. Operating fluid is then admitted to 
the hydraulic cylinder 18, whereby the mandrel is moved 
forward and pushes the billet into the container 23, 


of the closure member are in position closing the _ 
of the container, but the lower half of the container is 
lowered away from the upper half. The container is 





| then closed by admitting operating fluid to the cylinders 


33. Operating fluid is then admitted to the cylinder 20, | 
whereby the mandrel is forced gently into the billet in | 
the container to within an inch or two of its far end. | 
Operating fluid is then admitted to the cylinder 48 and 
the parts of the closure of the container are opened. | 
The wedge 27 is also withdrawn. The electric motor 11 | 
is started and the rack 5 is moved forward to drive the | 
mandrel at greater speed with the bottle on its end} 
through the die rings 22. (Sealed.) 
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RAILWAYS AND TRAMWAYS. 
415,153. D. D. Williams, of Darlington, and 
Henry Williams, Limited, of Darlington. Switch | 
Points. (3 Figs.) March 1, 1933.—The switch point | 
is provided with a short arm 2, of L-shape, the short | 
portion of which is rigidly secured to the switch point | 
by bolts. The arm, which is of T-cross section, is of | 
drop stamped steel of about 40 tons tensile strength. | 
The long portion of each arm rests upon an anti-friction 
roller 4, mounted on a housing carried by a bracket 6, | 
secured to the stock rail 7. The bracket 6 extends below | 
the stock rail and switch point, and is provided with an 
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upward extension, which is secured to the stock rail. | 
The bracket is provided with a strengthening under web 
8. Each roller 4 is composed of a roller portion proper 
on which rests the bracket 2, and two trunnion portions | 
9, which rest upon flat guide portions 10 forming the 
sides of the roller track, the flat guide portions being | 
ond to limit the length | 
of travel of the roller. The roller 4 thus takes the | 
weight of the bracket 2 upon its large diameter while it | 
is rolling upon the two guide portions by means of its 
two trunnions 9, the lower part of the roller always being 
surrounded by the walls of the housing. The long 
portion of the bracket is arranged to be slightly inclined | 
upwards away from the switch point, so that when | 
the latter is close up against the stock rail, it rests 
firmly upon the slide chair, but any movement awav 
from the stock rail raises the switch point off the slide 
(Sealed. ) 


STEAM ENGINES, BOILERS, &c. 


420,536. J. Stone and Comp y Li of 
Deptford, A. J. Brown, of Bromley, and E. P. 
Adams, of Dulwich. Valve Mechanism. (4 Figs.) 
June 2, 1933.—The invention is valve mechanism for 
turbo-generators. The regulator valve is a partially | 
balanced piston valve a having its stem working fluid- | 
tightly in a long sleeve of Monel metal, the valve a 
and its slideway d being ported so as to exercise control 


Jtaa 





6. 
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on both the inlet ports e and the outlet ports f of the 
slideway. The slideway is inserted and fixed in the 
casing in the form of a conical plug having a screw- 
threaded portion for enabling it to be screwed into the 


favours the operation of the latter by steam pressure in 
the direction for shutting off communication between 
the ports e and f, and a spring operates in the same 
direction. The valve a is operated by one arm j of a 
three-armed lever having its second arm k& connected 
with the sleeve m of a spring-loaded centrifugal governor 
and its third arm connected with a loading spring o. 
The valve casing is constructed so as to provide a trans- 
verse cylindrical slideway p intersecting the main steam 





passage g. A piston valve r is movable in the transverse 

p for opening or closing the main steam passage 
q- The stem of the piston valve r is a free sliding fit 
in a guide bush. A clearance permits a slight leakage 
of steam along the stem. This leakage steam is 
collected and conveyed to a shaft bearing of the turbine. 
The bush is formed externally with an annular groove 
t at a point adjacent to its head, which latter is seated 
upon the casing, and radial holes communicate between 
the bore of the bush and the groove #1. A port u is 
formed in the body to communicate between the groove 
# and a pipe connection. A small pipe is led from the 
connection to a connection on a boss on the steam- 
packing gland of the turbine. (Sealed.) 


MISCELLANEOUS. 


424,137. F. Turnbull, of Heaton. Chute for 
Conveying Material. (3 Figs.) August 15, 1933. 
The invention is a chute for conveying material from 
one conveyor to another conveyor at an angle to it. 
The transfer chute is an inclined quadrantal member ¢@ 
composed of sheet steel bent into channel shape and 
attached by brackets and stays near its ends to a pair of 
diverging cross beams 6, c. The beam 6 is attached 
at one end to a rod d depending from an overhead support 


| in which it is free to turn, and the adjacent end of the 


beam ¢ is connected by a depending bar to the beam b 
near this rod. A strengthening bracket connects the 
beam ¢ to the bar. The other ends of the beams 6b and ¢ 
are pivoted on to the lower ends of the depending rods ), 


Fig.1. ad 























k which an suspended on pivots from overhead supports. 
The rod d forms the pivot about which the chute is free 
to oscillate through a small angle, and the chute @ is 
thus carried by a three-point suspension. Oscillatory 
movement is imparted to the chute a by an eccentric 
on a driven shaft which actuates a connecting rod ™ 
attached near the rod j to the beam 6b. The eccentric: 
driven connecting rod m imparts a jigging oscillation 
to the transfer chute a whereby material discharged 
thereonto by the upper conveyor p is given a positive 
motion and is travelled down the chute and delivered 
on to the receiving conveyor g below. The slope of the 
chute a need not be great, as the jigging movement ensures 
the travel of the material transferred from the upper 
conveyor p te the lower conveyor g. (Accepted Febru- 
ary 27, 1935.) 
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RECENT MARITIME WORKS IN 
RYE BAY, SUSSEX. 


(Concluded from page 30.) 


As in all sea-defence works, it was found necessary 
in these works to protect the flanks at their ter- 
minals as no junction was possible with existing 
constructions, neither was there natural high ground. 
Originally it was hoped to make the closure at the 
western end by carrying the barrier right into the 
Fairlight Cliffs, which are east of Hastings and lie 














Remains OF SMEATON’S ENTRANCE AT 
Ryre Harsour. 


Fie. 17. 


so far as experience has gone at present, it appears 
to be functioning well. 

The closure of the eastern end presented much 
greater difficulties. Proceeding from west to east, 
there was in Rye Bay, before the coast defences 
started, a point where accretion began to take the 
place of erosion. This accretion of shingle was 
caused primarily by the harbour works projecting 
into the sea at the mouth of the River Rother. It 
was greatest at Rye Harbour entrance and con- 
tinued for about a mile and a half to the west. The 
construction of the new sea defence works naturally 
caused this critical point to move eastwards. 

The original design of the sea-defence work, 
therefore, was based upon carrying the barrier and 
wave-screen for a sufficient length into the shingle 
accretion to render the eastern flank safe for a 
reasonable period. When the original designs were 
being prepared it was clear that ultimately some 
form of defence works would have to be carried out, 
possibly as far east as Rye Harbour itself, or 
wherever the new critical point was overtaken. 
At that time, however, it would not have been 
economical to spend money on defence works where 
there already existed a considerable natural bank 
|of shingle. As the works were constructed towards 





| the west end of the bay and as their effect became 


Fig.t8. 











straighten out the barrier again parallel to the 
coast, continuing to advance the works in small 
sections at a time ahead of the erosion until the 
new critical point of stabilisation should be reached. 
These ancillary works have been for some time under 
construction, the cost being defrayed by supple- 
mentary grants from the Ministry of Agriculture 
and Fisheries and the counties concerned. It was 
realised that an indeterminate closure of this kind 
was not altogether satisfactory, but in a special 
report to the Catchment Board in June, 1934, 
Mr. Latham called attention to the fact that it 
was evident that the works would for some time 
have to be carried out in short lengths every year 
towards Rye Harbour, either until they reached 
the harbour mouth or the stabilised point in the 
shingle bank. Throughout the work this eastern 
end gave rise to anxiety, but the eroding action of 
the sea at this flank was an expected factor from 
the beginning. New groyning west of Winchelsea 
Beach was stopped in September, 1934, in order 
to allow the accumulation of shingle at the Pett end 
of the defences to pass eastwards to protect the 
eastern flank, where several groynes had scoured 
under and where in one or two places the barrier 
face had been undercut by the sea. This temporary 
erosion at one point disclosed the old ashlar 


SECTION THROUGH SHINGLE OBSTRUCTION REMOVED BY PUMPING 


























Fie. 19. Surveie-Pumpine Piant, Rye Harpour. 


immediately west of the hamlet of Cliff End, shown 
in Fig. 5, Plate III, ante. The landowner, however, 
on this section was extremely anxious to preserve 
facilities for launching and landing boats on the 
open beach, and as at this point there was no very 
severe attack by the sea, the barrier was terminated 
1,200 ft. short of the original intended length and 
end closure to high ground was made by means of 
a clay bank built to a concave curve facing the sea. 
This clay bank had a crest width of 6 ft., a seawards 
slope of 1 in 2, and a landwards slope of 1 in 1. 
It was not thought wise to carry the barrier round 
this curved defence, as it is not considered good 
practice to oppose vertical faces to the windward 
flank of sea-defence works. The seaward slope of 
the bank was surfaced with quarry chalk 6 in. thick, 
well consolidated into the clay. The general object 
of this embankment was to form a terminal groyne 
against which beach material could collect on the 
west side after passing round Fairlight Cliffs, and 











Fig. 20. 


begin at the eastern end of the works. This was 
manifest quite early in 1934 and became very 
apparent in the summer months of that year. As 
a precautionary measure, therefore, the alignment 
of the sea defence works was brought landwards in 
a gradual curve, and the works were terminated at 
a point well inshore of the natural shingle crest. 
The form of construction taken is well shown in 
the aerial photograph reproduced in Fig. 26, page 91. 
The precaution proved, as a matter of fact, inade- 
quate, and two heavy groynes were consequently 
constructed, one after the other, beyond this end 
closure, but the winter storms of 1934-35 resulted 
| in severe attack by the sea, and both groynes were 
| virtually destroyed. After much discussion and 
|on the advice of Mr. E. Latham, it was decided 
| not to attempt any definite finish to this flank, but 
ito make a gradual curve landwards and then to 














SHINGLE Berne DiscHaRGED BY PumpPpiIne PLANT. 


felt, the supply of shingle from the west was;masonry mole of the old harbour entrance con- 
naturally held up, causing the usual lee erosion to | structed by Smeaton nearly 200 years ago. 


This 
is shown in Fig. 17 annexed. 

While the main coast-defence scheme was still 
in the report stage, the Catchment Board, at the 
request of the Ministry of Agriculture and Fisheries, 
called for a further report on the general condition 
of the harbour entrance at Rye and of the existing 
works. It was felt by the Board that the main- 
tenance of Rye Harbour was essential to any scheme 
of coast defence, because if the harbour entrance 
became blocked the defence works themselves would 
be outflanked by the River Rother from behind. 
The examination of the harbour showed that there 
was already a very serious obstruction at the 
entrance in the form of an accumulated shingle 
bank, which had been swept over the half-tidal 
work known as the Western Breastwork. The toe 
of this shingle bank was found to reach practically 
across the whole width of the harbour, which at 


ENGINEERING. 


RYE BAY, 


REPAIRS 
NEL, 


MARITIME WORKS IN 
Fig.2 


CROSS SECTI 
TO WESTERN 








ots 





oy * ey 
‘ Pik aroets 7” 
O35" 0 & Coates Oo %* 
ee 


iling we 


22 


wT 


DIsstpaTION OF WAvE ForcE By 
SCREEN. 


Fig. 21. 


re 





a. 





ms 


RI Nic a ae 


k —~ Existing Piles samaaatl 


this point is about 120 ft. wide. The position of this 
bank across the harbour mouth is indicated in Fig.18, 
page 81, which represents a cross-section of the | 
channel, Considerable trouble was experienced in | 
removing this accumulation of shingle. Originally | 
it had been intended to deal with it by dredging, | 
but it was subsequently found that there was no | 
small dredger in this country of a type suited to} 
the conditions at Rye. The operating period of 
any ordinary dredger would have been very short 
per tide, and it was thought quite probable that | 
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in the event of heavy shoaling a dredger of this | 
type might literally have to dredge ites way back 
to the sea. In view of this, Messrs. The Tilbury 
Contracting and Dredging Company, of Westminster, 
were invited to submit a scheme for which they 
evolved an interesting plant by which the deposit 
of shingle was ultimately pumped ashore from a 
barge through a 10-inch pipe line 1,000 ft. long 
(maximum). This plant consisted of a 300-ton| 
Thames barge fitted with a Gwynne “ Invincible ” | 
10-in. grave! pump designed to pass material up | 
to spheres 8 in. diameter. The pump was oied | 
with renewable manganese-steel liners, but com- | 
pleted the pumping of the whole quantity of shingle, | 
estimated at 19,156 cub. yards, without any liner | 
renewals. The prime mover was a Ruston and 
Hornsby six-cylinder marine-type airless-injection 
engine, developing 180 brake horse-power at 
600 r.p.m., and was fitted with special gear in order 
to obtain a wide variation of speed under different 
dredging conditions. Air-starting equipment was 
provided and the usual accessories. The pump was 
belt-driven from the engine, and belt-tensioning 
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gear was fitted. The pump-suction arm was carried 
over the side of the barge and terminated in a 
serrated suction mouthpiece; to manceuvre the 
suction arm under dredging conditions, a friction 
hoist was mounted on the forward end of the barge, 
the controls being brought to the deck and situated 
amidships, thus allowing the operator a full view 
of the work. The necessary vacuum and pressure 
gauges were also brought to this point so that the 
operator might have the pumping unit under full 
observation. The hoist was driven by an oil engine. 

For mancuvring the vessel, three hand winches 
were provided, two being placed in the bows and one 
at the stern, thus permitting movement in any direc- | 
tion required, and a short floating pipeline fitted | 














with rubber flexible joints connected the stern of | 
the barge with the shore. The average output per | 
net effective hour of work throughout the period 
of the operations amounted to approximately 
70 cub, yards of shingle with an average pumping | It was originally finished in 1928, but the hearting 
distance of 500 ft. 
was supplied by Messrs. Gwynnes Pumps, Limited. | integrated by sea action and there was a danger of a 
The barge was fitted out with berths to accommodate | section near the sea end being carried away. This 
a crew of six, As stated some 19,156 cub. yards of | would have resulted in loss of shingle on the coast- 
shingle were removed by this plant at a cost of | defence works and would have been accompanied 
4,8331., or just over 5s. per cubic yard. The| by the complete choking of the entrance. The 
dredger is shown in Fig. 19 and the full bore dis- | worst section of this groyne was repaired by means 
charge of water-borne shingle in Fig. 20. of copper-content steel-sheet piling, 22 ft. long. 

In 1933 conditions at the harbour entrance were | on the harbour side, and 16 ft. long on the west side, 
very serious, as the entrance was half-blocked by | the piles being supplied by Messrs. British Steel 
the large accumulation of shingle which, as described | Piling Company, Limited. Two walings, of 70-lb. 
above, was ultimately removed by pumping. At) bull-headed rails, were carried outside this steel 
the same time the structure known as the Western | sheeting near the top and the two walings were tied 
Groyne forming the western arm of the harbour | together laterally by 1}-in. mild-steel tie rods. To 
entrance was in a precarious condition. This work | prevent shear cracks developing in the new hearting, 
consisted of a timber framing filled with concrete. | four 70-lb. rails were placed longitudinally in the 
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The whole of the machinery | of this half-tide mole had in places become dis- | 
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section. Ferrocrete rapid-hardening cement was 
employed, the concrete proportions being 30 cub. ft. 
of aggregate to 17 cub. ft. of sand to 9 ewt. of cement. 
The aggregate was limited to pass a 1} in. mesh. 
| Some 360 lineal ft. of the groyne were treated in this 
| way, commencing at a point 125 ft. landwards of 
| the harbour light and running inshore, the extreme 
| outer end of the mole having previously been encased 
with similar steel sheeting. The general arrangement 
| of this repair is shown in the cross section, Fig. 22. 
| As regards the design of Rye Harbour entrance 
| a8 a whole, it seems probable that the formation 
| level of this Western mole, which terminates at the 
| level of approximately 13 ft. below mean high 
| water mark, Ordnance Datum, is considerably too 
|low; but the cost of constructing a solid harbour 
arm of the total length involved (some 1,600 ft.) 
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to a formation level well above high tide may 
be an uneconomical proposition, however much 
from the harbour engineer’s point of view this 
would seem to be essential to any future develop- 
ments at Rye Harbour. 

In order to control the discharge at the mouth of 
the River Rother and to afford an additional shingle 
trap to prevent further obstruction of the channel, 
it was decided to continue the western breastwork 
on the river right out to the western harbour light, 
so that the training work on the west side of the 
harbour should be continuous. The design of this 
work had no special features, consisting of 12 in. by 
4 in. timber sheeting driven into the foreshore, 
23 ft. long, and supported by 12 in. by 12 in. king 
piles, 32 ft. long, placed at intervals of 10 ft. Anchor 
ties to the rear piles were provided about every 
fourth bay. Connection with the Western Groyne 
at its sea end was effected in mass concrete faced 
with 1 G.B. Larssen steel-sheet piles, 16 ft. long, 
and anchored into the concrete with 14 in. diameter 
anchor bolts. The extension of this breastwork 
carried out in this way was 1,122 ft. long. During 
the actual construction of the works a considerable 
amount of scour was caused, the river bed being 
lowered by over 5 ft. in places, necessitating 
lengthening the sheeters to 29 ft. here and there. 

Concurrently with this the eastern arm of the 
harbour was extended for a distance of 200 ft. As 
this extension did not involve going into any deeper 
water and in view of the fact that the last extension 
of the eastern arm completed in 1928 had proved 
satisfactory, it was decided for the sake of symmetry 
to repeat it in every detail. The only alteration 
to the eastern arm therefore has been the extension 
of this structure to the existing design of Messrs. 
T. W. Paine and Sons, Lydd, Kent who executed 
the work. A cross section is shown in Fig. 23. 
This work is of some interest as showing how, in a 
fairly exposed position, a relatively light structure 
can withstand storm conditions. 

As the works had to be started without any 
comprehensive preliminary survey, constructional 
work was divided into a number of relatively small 
contracts, the contract documents for which were 
drawn up and completed section by section as the 
work progressed. At the end of June, 1935, 
expenditure on these contracts had reached 154,1701. 
At that time it was computed that the further 
liabilities of the Catchment Board and other ex- 
penses incurred amounted to 9,400/., giving in round 
figures an expenditure on the main contract 163,5701. 
as against an original and somewhat hurried 
estimate by Mr. Latham of 163,393/., the total 
amount of the authorised grant for the works. The 
savings effected here and there about balanced the 
extras involved. Certain items were not allowed 
for in the original estimate. For instance, the 
barrier was shortened by some 1,200 ft. at the 
western end and certain short lengths of old barrier 
were worked into the scheme, while a number of 
old groynes were in fact repaired and utilised in 
place of new ones originally estimated for. Had 
these credits not been available, it is probable that 
the original estimates might have been exceeded. 
In all, 20,400 piles were driven in the barrier, wave 
screen and groynes, forming the sea defences of the 
main contract. As stated in our first article, all 
this timber consisted of British Columbia Douglas 
fir. 

The first and most important permanent work 
to be carried out was the length of 1,050 ft. of sea 
defence work in front of the closed breach and this 
was executed at an actual cost of 6,805. 19s. 1d., 
and put an end to the somewhat disastrous con- 
dition of affairs which existed on Winchelsea 
Beach in the autumn of 1933. The work elsewhere 
was not of such a heavy character and as the 
contractors gained experience and increasing lengths 
of work were let, costs were gradually reduced until 
the standard design of barrier and wave screen were 
brought down to the following rates :—Barrier, 
2/. 18s. per foot run; wave screen, Il. 9s. 9d. per 
foot run; groynes, 210/. 1s. 3d. each. For the last 
and longest sea defence contract an agreed further 
deduction in rates was obtained 2} per cent. below 
the above. The figures given do not include extra 
groyning which was found to be necessary and which 
approximated to an additional 12s. per foot run. 
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It was found possible on certain short lengths of the 
coast to work in an existing clay bank and this 
made it possible for some of the rear piles of the 
barrier to be dispensed with. This was a further 
small factor which made it possible for the cost of 
works to approximate to the original estimates. 

Fig. 27, page 91, gives an aerial view of Rye 
Harbour entrance and clearly indicates the protec- 
tion afforded by the repaired Western Groyne. 
Figs. 24 and 25 are interesting as showing, respec- 
tively, the first arrest of wave action by the wave 
screen, and the final stop of the wave run by the 
barrier, while Fig. 21 shows in some detail how the 
force of the wave dissipates itself when obstructed 
by the wave screen. 

The whole of the sea defence works proper, 
including all variation orders and the repairs to the 
Western Groyne (Rye Harbour), were carried out 
under the supervision of Mr. Latham by Messrs. 
J. B. Edwards and Company, Limited, of 180, 
Piccadilly, London. The extension of the Inner 
Breastwork at Rye Harbour entrance was carried 
out by Messrs. John Mowlem and Company, 
Limited, of Ebury Bridge-road, London, and the 
eastern arm extension of Rye Harbour by Messrs. 
T. W. Paine and Sons, of Lydd, Kent. Mr. H. 
Farrant, M.Inst.C.E., Engineer to the Catchment 
Board, supplied Mr. Latham, as Consulting Engineer 
for the works, with all existing data, on which 
estimates and designs were prepared, while Mr. 
W. F. Holliday acted as Resident Engineer. On 
the latter’s transfer towards the end of the contract 
to emergency work elsewhere, Mr. H. G. Finch was 
appointed Works Superintendent, and is still 
engaged on the completion of the eastern extension. 








FRENCH RAILWAY RUNS IN 1935. 
By Lorp MoNKSWELL. 


In the summer of 1935, the principal improve- 
ments in French railway services were on the State 
Railways. Some very fast rail-car services were intro- 
duced, the most important of which covered the 
141} miles between Paris and Le Havre twice daily 
in either direction in two hours, with one stop at 
Rouen. A new steam train was put on to cover 
the 148} miles between Paris and Caen in either 
direction in 2 hr. 44 min. with two stops. For 
the greater part of the way the gradients of this 
line (which will be described later) are very heavy. 

The Nord ran one train non-stop from Paris to 
Brussels (193 miles) in 3 hours. The corresponding 
Brussels-Paris train was given 3 hr. 4 min. The 
extra 4 minutes were intended to allow for delays 
due to works on the up line in the Paris area. 
An allowance of 3 or 4 minutes was given to all 
the important up trains, but the works were not 
put in hand. 

Welcome improvements were noticeable in the 
services of the Est, on which speeds had declined 
since 1932. The improvements were, however, 
insufficient to raise them again to the level reached 
in that year. The employment of 4-8-2 type 
steam locomotives for working the fastest trains has 
ceased almost entirely. Some remarkable experi- 
mental work with the rebuilt Paris-Orleans 4-8-0 
type engines has been reported, but the electrifica- 
tion of the P.O.-Midi main line in Central France 
as far as Brive has now deprived these engines of 
the opportunity of displaying their powers on the 
section of line for which they are best suited. 

Nearly all the express trains in France are now 
worked by six-coupled engines, usually of the 4-6-2 
four-cylinder compound type. Hardly any of these 
engines are new. Falling traffic, together with a 
certain amount of electrification of main lines, has 
made the provision of new engines unnecessary. On 
the other hand, old engines rebuilt with radical 
changes in the design of many important parts are 
giving results so much superior to those obtained 
with the same engines before rebuilding that it is 
hardly an exaggeration to say that the rebuilding of 
every express locomotive in France is in progress or 
in contemplation, where it has not already been 
carried out. This programme is proceeding very 
much on the lines which have’ met with so much 
success on the P.O.-Midi Railway, and comprises 
measures for increasing the steaming powers of the 


boiler, for raising the pressure and temperature of the 
steam, and for facilitating its passage from the boiler 
right through to the atmosphere by means of larger 
steam pipes, larger valves of improved design, and 
improved blast-pipes. This last point is at the 
present moment, perhaps, receiving more attention 
than any other. French engineers have always 
appreciated the advantages of a variable blast-pipe. 
Their locomotives are, and have always been, subject 
to very strict speed limits, with the result that fast 
trains have to run hard uphill and gently down- 
hill. In these circumstances a variable blast-pipe, 
which makes it possible to reduce the draught some 
distance before the summit of an ascent is reached, 
prevents great loss of steam through the safety 
valves. Though highly efficient fixed blast-pipes 
have been evolved, there is, therefore, a considerable 
body of opinion that a variable blast-pipe is superior 
in principle. Some of the latest experiments with 
regard to this matter have been carried out on the 
Nord with various forms of a blast-pipe designed by 
M. Lemaitre. In this blast-pipe a large central 
orifice. is surrounded at a higher level by five much 
smaller orifices. The central orifice alone is fitted 
with mechanism for varying the area through which 
exhaust steam passes. The chimney is of very 
large diameter. This arrangement gives a large 
surface of contact between the exhaust steam and 
the smoke-box gases and is at the same time of 
simple form. Fig. 1, page 84, shows the Lemaitre 
blast-pipe compared with a standard Nord blast- 
pipe, and Fig. 2 gives the results of experiments 
with various forms of the Lemaitre and other 
blast-pipes on 4-6-2 type Nord engines of the 
3-1251-3-1290 class. In this diagram the vacua, 
in mm. of water, are plotted as ordinates and the 
back pressures, in grammes per sq. cm., as abscisse. 

Turning now to the work done last summer, that 
of the rail cars between Paris and Le Havre may 
first be described. The vehicles used are Bugatti 
cars, to which reference has already been made in 
ENGINEERING, on page 568 of vol. cxxxvii (1934) and 
page 438 of vol. cxxxix (1935). Each car weighs 
37 tons in working order and has four engines, each 
of 200 h.p., that is, 800 h.p. in all. They run on 
two eight-wheel bogies and travel equally well in 
either direction, being never turned. The car can 
start on all gradients without any arrangement for 
speed changing. The weight carried by each wheel 
being less than 3 tons, little strain is put on the 
road, and the cars are not restricted to the speed 
of 120 kilometres (744 miles) per hour which is 
laid down for steam locomotives. 

From Paris to Rouen (139-5 kilometres, or 86} 
miles) the line has few gradients. Hence, to post 169 
there is an almost continuous ascent, the last 
12 kilometres of which rise at 1 in 180. There are 
undulations with a falling tendency as far as post 211, 
a fall at 1 in 125 to post 222-5, and then a gentle 
fall into Le Havre (228 kilometres, or 1414 miles). 
The morning rail-car leaves St. Lazare at 10.11, 
and on the particular run of which details follow, 
post 18 was passed in 10 min. 37 sec., the next 
52 kilometres to post 70 occupying 24 min. 15 sec. 
(79-9 m.p.h.). The speed was very regular, each 
kilometre being usually run in slightly less than 
28 seconds. After passing post 70 (43}$ miles) in 
34 min. 52 sec., the car was before time and slowed 
down, the next 35 kilometres to post 105 occupying 
19 min. 13 sec., equivalent to 67-8 m.p.h.; from 
post 105 faster running was resumed, and 29 kilo- 
metres occupied 13 min. 40 sec., the speed averaging 
79 m.p.h. Rouen was reached in 71 min. 27 sec. 
from St. Lazare, 73 minutes being allowed. 

Shortly after leaving Rouen there was a perma- 
nent-way slack, which cost fully a minute, and 
another slight slack near post 156, so that the 
22} kilometres, mostly uphill, to post 162 occupied 
14 min. 6 sec. Gradients make little difference to a 
motor so powerful as the Bugatti, and, though the 
ascent as far as post 169 continued to be 1 in 180, 
80 m.p.h. was soon reached, and this speed con- 
tinued right into Le Havre. Sixty-four kilometres 
to post 226 occupied 29 min. 36 sec., equivalent to 
80-5 m.p.h. Le Havre was reached, after a very 
slow stop, in 46 min. 23 sec. from Rouen, 46 minutes 
being allowed. 

The car started on the return journey at 12.48. 








At the foot of the bank rising at 1 in 125, which 
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begins before post 222, 80 m.p.h. had been attained, 
and the 11 kilometres from this post were run in FRENCH LOCOMOTIVE BLAST PIPES. 
5 min. 6 sec., or at 80-4. m.p.h. Speed hardly varied 
during the whole ascent, and the last 2 kilometres Fig.1. b r 
occupied, respectively, 27% sec. (80-4 m.p.h.) ~ “LEMAITRE” TYPE EXHAUST NORD TYPE EXHAUST 
and 28 sec. (79-8 m.p.h.). Post 170 (36 miles) he ~<--—480---> 
was passed in 28 min. 54 sec. A prolonged slack = uae s rt: ae 
due to an adverse distant signal at the entrance of 
a long tunnel near kilometre 153 lost fully 2 minutes, 
and, though 80 m.p.h. was again attained, this delay | 
made the car 2 minutes late at Rouen, which was 
reached in 47 min. 4 sec. from the start from 
Le Havre. Soon after the fresh start from Rouen 
there was a slack, and the first 10} miles to post 123 
took 11 min. 52 sec. Then 95 kilometres to post 28 
were run in 44 min. 16 sec. (80 m.p.h.), speed being 
very regular all the way. After post 28 a perma- 
nent-way slack was responsible for the loss of about 
50 seconds, but 80 m.p.h. was then again reached, 
and the car stopped at St. Lazare in 72 min, 10 sec. 
from Rouen, 74 minutes being the time allowed. 
As already remarked, perhaps the most interesting 
improvement in the steam-worked services of the 
State Railways are the trains which run between 
Paris and Caen in 164 minutes. The 66} miles from 
Paris to Evreux are timed to be run in 72 minutes, 
the 51} miles from Evreux to Lisieux in 53 minutes, 
and the final 30} miles to Caen in 35 minutes. The 
intermediate timings of the return train are the same, 
except that it is given one minute more from Lisieux 
to Evreux and one minute less from Evreux to Paris. 
From Paris to Mantes (57-3 kilometres, or 35} 
miles) the line is the same as that to Le Havre and 
presents no difficulties, but between Mantes and 
Evreux are two summits near Kilometre posts 69 and 
102. The former summit (No. 1) is reached over = 
10 kilometres rising at 1 in 111, and on the further ey 
side are 13 kilometres falling at 1 in 145, The Fig.2. a a 
latter summit (No. 2) is reached over 17 kilometres rr . FL am. i 
averaging 1 in 200, and is followed by 5 kilometres ea | | 
falling at 1 in 125 to Evreux. Between Evreux and 
Lisieux are two more summits near posts 133 
and 170, Of these the former (No. 3) is approached 
over 20 kilometres averaging 1 in 250, and is fol- 
lowed by 16 kilometres downhill, of which 6 from 
Kilometre 134 fall at 1 in 125. No. 4, which is the 
highest of all, is preceded by a 21-kilometre ascent, 
of which 8 from post 160 rise at 1 in 125, From this 
summit there are nearly 16 kilometres falling at 
1 in 125 to within a mile or two of Lisieux. Directly 
after Lisieux there is a 6}-km. ascent at 1 in 100 
to the mouth of La Motte tunnel, No. 5 summit | 
being in the tunnel. Just before the end of the 
tunnel there begins an 8}-km. fall at 1 in 100, 
which ends near post 207, Hence to Caen the line 
undulates ; short lengths are steep, but none of 
these is of great extent. Throughout the heavily 
graded sections the curvature is almost continuous. 
The sharpest curves have a radius of about 40 chains. 
The State Railways own about 280 4-6-2 type four- 
cylinder compound engines suitable for working 
fast trains. These engines, as originally built, 
weighed, in working order, from 94} tons to 96} tons 
Many have been rebuilt with Dabeg poppet valves 
for the low-pressure cylinders and other improve- 
ments. These now weigh between 101 tons and 
102 tons. A few have been more drastically rebuilt 
with Dabeg valves for all cylinders, enlarged steam 
passages throughout, and double Kylchap blast- 
pipes. Their weight is given as from 103} tons to 
104} tons, with 60 tons on the coupled wheels. The 
high-pressure cylinders of all the above engines 
have a diameter of 16} in. and a stroke of 254 in. 
(420 mm, and 650 mm.) ; the low-pressure cylinders, 
with the same stroke, have a diameter of 25} in. 
(640 mm.). The couvsled wheels are 1,940 m, in = 
diameter (6 ft. 44 in.), and the working pressure is 
230 Ib. per square inch. Low Lemaitre without Petticoats (Chimney Diameters 674 =m, 208 “i mm. with Lower Cone). 
Engine No. 231-644 is one of the machines with (Diameter of Circle of Nozzle Centres 265 mm. ! 
Dabeg valves for all four cylinders, and a riveted- | ————— Low Lemaitre without Pottinonte (Chimney Diomaters ees sto man) my Soe, Sey Fee 
steel fire box, as distinct from a welded-steel E PTI Ph Ea ee 
_. ag ir ; : ‘ Tey ae ; De ers 674 mm. 5 . plaeee 
The driver is provided with a look-out through| Lom mae et of Me SSG cs a Sa a amply Ching te oe 
a large square channel, through which the draught it No. 2 
is neutralised so that rain does not blow through | vehicles weighing 266 tons behind the tender. |soon reached, and on the ascent to summit - “a . 
it. A glass shutter may be drawn across it if | Mantes was passed in 36 min. 50 sec. and the| speed was still 61 m.p.h. at post 95, where a hout 
required. | bank of 1 in 111 leading to summit No. 1 was/ reduced it to 35 m.p.h. and caused a loss of - - 
The fast Paris-Caen train on one occasion was | mounted at 45 m.p.h., speed rising slightly towards | 14 minutes. Evreux was reached in 70 min. 50 sec. 
worked by this engine and was composed of six 'the top. On the subsequent descent 70 m.p.h. was! from Paris. 
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Nord Biast Pipe. Low Lemaitre with 2 Petticoats. 
zx ----—-—- Low Trefoill with 3 Petticoats. v .—-—.—.—.. Low Lemaitre without Petticoats. 


Kylcbap Blast Pipe. yw —---—--— High Lemaitre without Petticoats. 


Low Lemaitre without Petticoats (Chimney Diameters 580 mm. and 450 mm., with Lower Cone). 
(Diameter of Circle of Nozzle Centres 255 mm.) 


Low Lemaitre without Petticoats (Chimney Diameters 580 mm. and 500 mm. with Bellmouth). 
(Diameter of Circle of Nozzle Centres 255 mm.) 
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The start from Evreux is easy, and 63 m.p.h. was | foot of the bank of 1 in 100, which begins near 


quickly reached, but soon the train was slowed to 
40 m.p.h. to take water from a trough. Then speed 
rose again, and the last 8 kilometres to summit 
No. 3 up gradients averaging 1 in 200 were run at 
60 m.p.h. The subsequent descent was made at 
something over 70 m.p.h. An average speed of 
63 m.p.h. was maintained on the long ascent to 
post 170 (summit No. 4), 7 kilometres of 1 in 125 
from post 161 occupying 4 min. 28 sec. (58-4 m.p.h.) 
with a minimum of 54-5 m.p.h. Post 170, 39 miles 
from Evreux, was passed in 40 min. 21 sec., and 
Lisieux, 514 miles, was reached in 52 min. 46 sec. 
after a very slow stop. 

So far the engine had been working well within 
her powers, with steam cut off in the high-pressure 
cylinders at not more than 35 per cent. of the 
piston stroke on the hardest gradients. From Lisieux 
there is a formidable climb of four miles to La Motte 
tunnel. The rise is 1 in 100 all the way and there are 
numerous curves, some of them with a radius as 
sharp as 45 chains. To accelerate a train rapidly up 
this bank is a real test for any engine. It may be 
recalled that in 1932 one of the 4-8-2 type engines 
with 453 tons behind the tender, also starting from 
rest at Lisieux, was driven up this incline with the 
regulator wide open and all valves in full gear. She 
passed kilometre 196, the last before the tunnel, in 
7 min. 56 sec., and entered the tunnel at 42} m.p.h. 
On this occasion the 4-6-2 type engine with a much 
lighter train was put to a similar test. Starting 
from Lisieux station close to post 190-1, right 
up to the tunnel the engine was given all the 
steam she would take. Post 191 was passed in 
2 min. 0¢ sec. from the start, and the subsequent 
kilometres occupied 70 sec., 562 sec., 484 sec., 
442 sec. and 42 sec., respectively. This brought 
the engine past post 196 in 6 min. 22% sec. The 
entrance of the tunnel is some 600 yards beyond 
post 196, and here the speed indicator of the engine 
was showing a speed of 56 m.p.h. 

The gradients for the rest of the way to Caen are 
easy. There was a slack at Mézidon, and Caen 
(30} miles) was reached in 33 min. 32 sec. from 
Lisieux. 

The return train left Caen at 17.27 (5.27 p.m.). 
It was composed of seven vehicles and weighed 
308 tons behind the tender of engine No. 231-667. 
This engine has Dabeg poppet valves on the low- 
pressure cylinders only. A severe slack at Mézidon 
prevented speed from rising above 70 m.p.h. at the 


Main Cable A 


| post 207. From this point speed fell slowly: till 
| kilometres 203-202 and 202-201 were each run 
in 39 sec. This is equal to 57:3 m.p.h., which 
would appear to be the speed that the engine should 
maintain on this gradient unaided by impetus. 
Before kilometre 201, however, a curve begins 
having a radius of rather less than 40 chains. 
Owing, presumably, to the resistance of this curve, 
kilometre 201-200 occupied 403 seconds, the speed 
falling therefore to 55-3 m.p.h. The ascent at 
1 in 100 continues to post 199, which is inside 
La Motte tunnel, and so could not be timed. 
Kilometres 207-200, all up 1 in 100, occupied 
4 min. 22 sec. (59-8 m.p.h.), Lisieux being reached 
in 35 min. 23 sec. from Caen. 

From Lisieux the start is for 4 kilometres up 
1 in 370 as far as post 186, where begin nearly 
16 kilometres of 1 in 125. Here speed had reached 
56 m.p.h. The 16 kilometres from this point were 
run in 10 min. 24 sec. Speed rose slightly as the 
gradient was climbed, and each of the 2 kilometres 
after post 172 occupied 38? sec. (58-2 m.p.h.). 
The long fall from the summit (No. 4) to post 149 
and the short level piece which follows were taken 
slowly. The hardest part of the subsequent ascent 
to summit No. 3 is 5 kilometres of 1 in 125 from 
post 139. These occupied 3 min. 21 sec. (55-3 
m.p.h.). Another slow descent into Evreux brought 
the train there in 53 min. 29 sec. from Lisieux 
(514 miles). Ifthe twolong descents had been taken 
at the authorised limit of speed (744 m.p.h.), this 
truly formidable section would have been covered 
in 49 minutes. 

From Evreux there are 5 kilometres of 1 in 125 
to summit No. 2, where the speed was 42 m.p.h. 
Seventy miles an hour was maintained downhill 
to post 85, On the ascent to summit No. 1 
11 kilometres of 1 in 145 occupied 6 min. 38 sec. 
(61°3 m.p.h.), speed falling from 69 m.p.h. to 
58-5 m.p.h. Downhill 744 m.p.h. was attained in 
places ; Mantes, 30} miles, was passed in 33 min. 
2 sec., and St. Lazare was reached punctually in 
70 min. 7 sec. from Evreux (664 miles). 

Some months previously to the runs described 
official tests had been carried out with an engine 
similar to No. 231-667, hauling 394 tons behind 
the tender from Paris to Cherbourg (230 miles) and 
back. As far as Caen the line is the same. The 
Paris-Cherbourg run, delays deducted, was made in 
| 3 hr. 34 min., and the return journey in 3 hr. 35 min. 
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47 sec. The uphill work was similar to that of 
engine No. 231-667 if the difference in the weight 
of the train is taken into consideration. 


(To be continued.) 








BLEICHERT CABLEWAY DRAG- 
LINE EXCAVATORS. 





Power shovels, or navvies, and bucket-excavators, 
are essentially machines for digging, which loosen the 
material to be dealt with, either by digging or dredging, 
and transfer it to railway trucks, or to some other type 
of transporting plant, for conveyance to the point 
of utilisation or to a dump. In contrast with this, 
the cableway drag-line excavator is a combined digging 
and transporting plant. The combination of the two 
operations is frequently an advantage and particularly 
when the conditions of transport involve the laying- 
down of an expensive special equipment. This state 
of affairs is often met with when digging has to be 
carried down to such a depth that an excavator located 
at ground level would not be able to deal with the 
conditions presented, and consequently has to work 
either at the bottom of the pit or successively on 
several levels lying one above another. In such cases, 
transport is usually arranged for by means of railway 
trucks, necessitating the laying down of an extensive 
system of tracks, which have to be re-located from time 
to time to keep pace with the progress of the working. 
This condition applies even when the excavator is 
employed only for the removal of overburden and can 
work at ground level, while, in addition to the rail 
service, spreaders of some kind will frequently be 
required at the dump both to facilitate the discharge 
of the wagons and to prevent the accumulation of 
too large a mass of material at one spot. 

In many cases, the cableway excavator offers 
advantages in that it not only digs out the material 
being dealt with, but raises it to the top of the working 
and transports it either to the point of utilisation or 
to the dump. It is particularly adapted for deep open 
workings, not only for digging but for transporting the 
overburden by the shortest route and tipping it in the 
worked out part of the workings. Apart from the 
winning of peat, brown coal, tin and gold in this 
way, however, the machine is suited to the preparation 
of building sites, the dredging of rivers and ponds, 
the excavation of sand and gravel pits, &c. The 
cableway excavator naturally takes various forms, 
depending on the purpose for which it is intended, 
but, in all, the fundamental principles are the same. 
The machine is of American origin, but the simple 
original has reached a high stage of development, 
particularly in the hands ef Messrs. Bleichert-Trans- 





portanlagen, of Leipzig, and in this article a number 
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machines and large 
machines, a general 
description of some ex- 
amples in each case 
covering a large variety 
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type of excavator 
covers plants having 
hourly outputs of from 
13 cub. yards to 65 cub. 
yards, and with spans 
ranging up to 800 ft. 
In view of their small 
capacity, simplicity 
and low costs of con- 
struction are features 
of this class. The 
simplest type is that 
shown in Fig. 1, and 
its accompanying Fig. 
2. The main cable is 
secured to the top of 
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a wooden mast, or a 
mast built up of tim- 
ber and iron, which is 
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held erect by guy- 


os ce ropes, the other end of 


of the machines manufactured by this firm will be | the cable being fixed to a low timber trestle, also guyed. 


described. 

The cableway drag-line excavator consists essentially 
of a main cable stretched between two points, the 
stations generally taking the form of towers of wood or 
steel construction, on this cable a trolley being drawn 
backwards and forwards by a hauling rope. The 
arrangement is illustrated in Fig. 1 on page 85. 
The trolley carries a drag bucket on a hanger, the bucket 
being of the open-fronted type provided with a cutting 
edge. For excavating, the bucket is lowered to the 
ground by slackening the main cable, as shown by 
the broken line in Fig. 1, and is drawn through the 
material which is being excavated, by means of the 
hauling rope. When the bucket is full it is raised by 
tightening the main cable and is drawn to the point of 
discharge, which may be + bunker or a dump. The 
bucket is tipped by a detent, or in some other way. 
Depending on the arrangement of the plant, the various 
motions are controlled either by a single winch or by 
independent winches, and speed variation is arranged 
for. The excavator may be provided with two fixed 
towers or one fixed tower, and one travelling in a circle, 
or both towers may be carried on rail tracks or chain 
tracks. The width of span may range from 300 ft. 
to 1,500 ft., the depth of digging varying from a few 
feet to 200 ft. or over, and the output being anything 
from 13 cub. yards to 520 cub. yards perhour. Although, 
as already mentioned, the cableway drag-line excavator 
takes many forms, they may, for the purpose of descrip- 
tion, conveniently be divided into two classes, small 





| As the trestle anchorage can be moved without diffi- 


culty, the plant commands a triangular area, as indicated 
in Fig. 2. A bunker is provided in front of the mast 
into which the bucket tips. Owing to the slope of the 
rope, the trolley carrying the bucket returns automati- 
cally from the bunker to the point near the anchorage 
at which the cut commences. When it has reached 
this point, the main cable is lowered and the bucket is 
drawn through the material to be excavated, by means 
of the drag rope. The raising and lowering of the 
main cable is effected through a pulley block at the 
top of the mast as shown in Fig. 1. The rope from this 
block, together with the drag rope, is carried down the 
mast, over pulleys at ground level, and into the engine 
house. The drums for the main cable and for the dra 
rope are combined in a single winch which is illustrat 
in Figs. 3 and 4, on this page. The main winch shaft 
is driven by an electric motor through single-reduction 
gear, and may be connected, through other single- 
reduction gears and friction clutches, to either the 
main cable drum or the drag-rope drum. Two clutches 
and two independent gears are provided for the latter 
drum, giving two traversing speeds for the bucket 
trolley varying from 18 in. to 3 ft. per second when 
engaged in excavating to from 6 ft. to 16 ft. per second 
when travelling freely. 

The bucket is tipped by means of a detent on the 
main cable. The arrangement is shown in Figs. 5 and 6, 
above. A small advance trolley is held up by the 


| detent and as the pull on the drag rope continues the 











BUCKET IN TIPPING POSITION 





chain connecting the advance trolley with the main 
trolley, and which is secured to the advance trolley, 
is drawn forward, travelling round the small pulley 
on the connecting link, so that the bucket is tipped 
into the position shown in Fig. 6. When the pull is 
released, the bucket returns to a level position under 
its own weight. It is necessary to throw the winch 
over on to the slow gear before the advance trolley 
strikes the detent in order to avoid excessive shock. 
A general view of a small plant of this type is given in 
Fig. 7 opposite. It is installed at a gravel pit, the 
material being delivered direct to the screening plant, 
by way of a bunker, without any other transporting 
machinery being employed. The plant has a capacity 
of 13 cub. yards per hour, the bucket having a holding 
capacity of 0-5 cub. yards. 

Although oil or petrol engines can be used for driving 
these excavators, electric motors are usually to be 
preferred on account of their overload capacity and 
simplicity. The easy reversing features of the electric 
motor also makes it particularly suitable for use in 
cases in which the slope of the main cable is not steep 
enough to cause the bucket to run back empty under 
its own weight, so that a return travelling rope has 
to be fitted. Conditions of this kind are not infrequent 
with excavating plants of large span, since, to obtain 
the necessary inclination of the cable, a very high mast 
would have to be used. The same consideration arises 
in the case of excavators with travelling masts or 
towers, in which questions of cost frequently impose 
limitations on the height of the towers. The tower is 
carried on wheels of cast steel, and the size of the base 
and the number of wheels are affected by the height. 
The tower bogies are articulated and fitted with com- 
pensating bearings. Transmission may be by a special 
travelling motor, but frequently the fitting of a simple 
hand winch will meet the conditions. A travelling 
tower of small type is illustrated in Fig. 8 on page 87. 
This particular excavator is fitted with a 2-6 cub. yd. 
bucket. Small excavators of the type described are 
simple and robust machines, well adapted to service 
in remote districts and to attendance by semi-skilled 
labour. 

Large Cableway Excavators.—The larger or more 
complicated type of cableway drag-line excavator was 
originally developed from the small simple machine in 
connection with the German brown-coal industry. 
The majority of German brown coal is won in open-cut 
mines. It is usually covered by a stratum of overburden 
which may vary in thickness from a few feet up to 
as much as 200 ft, In opening up a mine, the over- 
burden has first to be removed and transferred to a 
dump, but has later to be returned to fill up the 
exhausted workings. When the industry first developed 
on an extensive scale, the digging and handling of the 
material was usually carried out by means of power 
shovels, in combination with trains of wagons hauled 
by locomotives. As, however, the depth of excavation 
increased, so that it was to form terraces on 
the side of the excavation, the expense and difficulty 
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closed by two further rope hangers connected 
at each side to a point near to the pivots by which 
the two parts of the bucket are connected together. 
| These ers are suspended from a cross-beam at the 
bottom of the trolley, which carries a bracket in which 
a discharge pulley is mounted on a horizontal axis. 
This pulley lies inside the trolley and can hardly be 
| seen in Fig. 21, but is clearly indicated in Fig. 9. 
The arrangement involves the use of a special discharge 
| rope, which is shown in the upper part of both illus- 
trations. This passes round the discharge pulley, 
| being directed by two guide pulleys mounted above 
| the trolley. The discharge rope is controlled by a 
| special winch, and is fixed at the tail-tower end. The 
| arrangement does not interfere with the travel of the 
| trolley, the discharge rope simply running round its 
| pulley, as the trolley traverses. When, however, the 
| discharge rope is slackened, the bucket will open 
| under its own weight and the weight of the contained 
material. It can be opened in any position, and is not 
| dependent on any detent or stop on the main cable. 
| The bucket is closed by tightening the rope again. 

| It is found in practice that this type of bucket is 
| quite reliable even for the discharge of material in 
large lumps, but for handling unusually sticky materials 
| it is found advantageous to fit an internal seraper of 
| the type illustrated in Fig. 10. As will be seen, this 
| is connected by a link to the smaller section of the 
| bucket in such a way that, as the bucket opens, the 
| scraper is dragged over the bottom and removes any 
|adhering material. In the discharge arrangement 
| illustrated in Fig. 9, the main discharge rope passes 
| round a loose pulley, which carries the cross-beam from 
| which the discharge hangers are suspended. There 
| is a possibility when the bucket is digging, that this 
| pulley may be dragged round into an oblique position, 
|so that the main discharge rope may scrape against 
| the trolley frame, or tend to bear on the pulley rim, 
with the result that undue wear may take place. In 
| order to confine any wear of this kind to a short, easily 
| renewable, piece of rope, and so protect the main 
| discharge rope, the arrangement illustrated in Fig. 12 
| has been adopted on recent plants. The discharge 
| rope passes round two pulleys, A and B, situated at 
| the top of the trolley. The bearings of pulley B 
|} are carried in a horizontal slide so that it can move 
| into the position indicated by a broken line in Fig. 12. 
1A short length of rope, secured to the centre point 
| of pulley B, passes round the fixed pulleys C and D 
|and connects to the cross-beam carrying the hanger 
|ropes, When the discharge rope is maintained taut 
by its winch, the pulley B occupies the position shown 
| 


by a full line in Fig. 12, and the bucket is held closed. 
When the rope is slacked, however, the pulley, under 
| the influence of the pull on the hanger ropes, moves 
| to the position indicated by the broken line and the 
| bucket opens, With this arrangement any wear due 
to the twisting or displacement of the pulley D during 
digging, takes place only on the short length of dis- 
charge rope, which can easily be renewed, In large 
| plants of the type referred to, much attention has 
been paid to the question of reducing the weight 
of the travelling parts as far as possible, Electric 
welding is employed in the construction of the trolley, 
|,and the bucket is of relatively light construction with 
easily replaceable parts. Forged-steel cutting edges 
are fitted in place of the cast-steel cutting edges of the 
smaller plants. A trolley and bucket of the latest 
type with a capacity of 144 tons of spoil or 10 tons of 
coal, have a combined weight of 12-8 tons. 
In addition to the greater bucket capacity of these 
| large machines, output has also been raised by increas- 
| ing the travelling speeds, the speed of from 6 ft. to 


of arranging the necessary rail tracks increased, and , trolley wheels, this has been reduced to a small figure | 16 ft. per second of the smaller cable line excavators 
4 demand arose for a type of plant which would} by fitting the maximum possible number, of wheels, | having, in some large machines, been raised to 26 ft. 


not only earry out\the work of excavation, but would This may amount to as many. as 16, as in the large 
transport the spoil to the dump without the use of | bucket trolley illustrated in the diagram given in 
trains of wagons. It was also desirable that the | Fig. 9 on Plate V, and also, in the bucket trolley 
plant should handle the won coal without, it. being | illustrated in Fig. 21, Plate VI. As will be seen, the 
necessary to lay rail tracks in the pit. An excellent | bearings are carried by compensating beams in order to 
solution of this problem was offered by special types | distribute the load evenly over the various wheels. 
of cable-way drag-line excavators, which were de-| With these larger plants, the design of the bucket 
veloped by Messrs. Bleichert from the simpler models | has been altered and also the method of discharging. 
already described. | The employment of a detent on the main rope for the 
Although, in essentials, the large cableway excava- | purpose of tipping, as used in the smaller plants, has 
tor is the same type of machine as the smaller models, | the disadvantage, as, already explained, that the 
the heavier service demanded from it in this new field | traverse must be reduced to its lowest, speed before 
necessitated extensive alterations in detail design. | tipping, in order to reduce shock, This results in a 
The first condition was that the capacity should be | loss of time, which may be important in a large plant. 
greatly increased and for this purpose the bucket In addition to this, the system has the disadvantage 
size has risen from the 0:5 eub. yd. to 2-5) cub.) that the detent has to be moved every time it is desired 
yd. of the small cableway excavator to as much as/| to tip in a new position, a condition which arises more 
17 cub. yd. in large modern machines, the bucket | frequently with large plants than with small ones. To 
load being in some cases as great as 15 tons. As a| eliminate these disabilities, a two-part bucket is used, 
single cable of manageable size is not equal to a load | of the type shown in Fig. 21, The two sections are 
of this order, a farther development has been the| pivoted together at the sides and each is carried from 
introduction of two main cables, which, incidentally,|the trolley by two wire-rope, or chain, hangers of 
has had advantages in the better control of the motions | fixed length. These can be seen in Fig. 21 and are 
of the bucket. As the wear of the cable depends toa | indicated in, the diagrammatic sketch of the trolley 
considerable extent on the intensity of pressure of the and bucket given in,Fig..9. The bucket, is held 











per second, A high travelling speed is clearly desirable 
with spans ranging from 1,000 to 1,500 ft. The 
dragging operation, in the latest types, is carried out 
at 3 ft. per second and the lifting movement at from 
2-3 ft. to 3 ft. per second, In view of the high outputs 
and speeds of these large excavators, it is not possible 
to control the motions from a single friction-clutch 
winch of the type shown in Figs. 3 and 4, and it is 
also essential, from the point of view of output, to 
arrange that the different movements, travelling and 
hoisting or lowering, and travelling and discharge, 
may be carried out simultaneously. To attain this 
end an obvious measure is to employ separate winches 
for the various movements and an arrangement which 
was adopted in some of the early excavators of large 
type is illustrated diagrammatically in Fig. 11, on 
Plate V. As will be seen, a single wire rope is employed 
both for dragging and travelling. This passes from 
the drum of the drag winch round one of the pulleys 
fixed on the top of the luffing jib, the purpose of which 
will be explained later, and round a pulley, rotating on 
a vertical axis, on the end of the trolley. From here 
it passes round the other luffing-jib pulley to the 
travelling winch, or capstan, which consists of two 
pulleys on a common axis and a third independent 
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pulley above. By altering the position of this third 


pulley, the tension in the rope may be adjusted. 


From | motors required to drive them. 


ENGINEERING. 


| of this kind is perhaps best given by the power of the 


For a plant with a 


the travelling winch, the rope passes through a grip | bucket-holding capacity of 15 cub. yd. of coal or 10 


to a pulley on the engine tower and then, round corre- 
sponding pulley on the tail tower, to a horizontal pulley 
on the other end of the trolley, finally passing over 
further pulleys on the tail and engine towers back 
to the drag winch. 

By tracing through the rope path in Fig. 11, it will 
be seen that if the grip is released and the travelling 
winch is operated so that the rope is moving downward 
through the grip, as indicated by the arrow, then the 
trolley will travel in the direction of the tail tower. 


The drag winch will remain at rest forming a fixed | 


point on what may be considered as an endless rope. 
Similarly, when the drag winch is operated, the trolley 
moves towards the engine tower, the bucket making 
its cutting stroke. In this case, however, it is neces- 
sary to engage the rope grip, otherwise the rope would 
simply run round the whole system and the trolley 
would form the fixed point, since the resistance to the 
slipping of the rope on the travelling-winch pulleys 
is less than that offered by the pull of the bucket 
during digging. The system was not altogether 
satisfactory, partly because of the necessity of using 
a rope grip and partly because the large sheaves on the 
trolley considerably increased its weight and they 
further had the disadvantage that they tended to 
pick up dirt and increase rope wear. Apart from these 
considerations, it will be evident from the geometry of 
Fig. 11 that the rope had to travel at twice the speed of 
the trolley, that is at 52 ft. per second, so that the stored 
energy of the masses, on which starting and braking 
capacity largely depended, were increased to an 
undesirable extent 

At the present time an entirely different system is 
employed on these large excavators, the rope being 


rigidly secured at each end of the trolley and passing | 


over a single pulley at the tail tower and another at 
the engine tower. The two motions are controlled by 
a single winch which is arranged as shown in Figs. 
14 and 15, on Plate V, a single drum serving for both 
travelling and dragging. For long spans, the drum 
has to have a diameter of from 6 ft. to 9 ft. in order to 
take up the long length of rope to be dealt with. 
Smaller diameters Jead to undesirable lengths and an 
excessive deflection angle on the rope. The single 
drum can be driven either by the travelling motor 
or the drag motor, the former operating through a 
double-reduction gear and the latter through a gear 
with four reductions. When travelling at high speed, 
the drag motor is disconnected by operating the mag- 
netic clutch shown in Fig. 15. When digging, however, 
the travelling motor is not disconnected, since, in view 
of the relatively low speed, the motor which is carrying 
no current, is driven backwards by its gear at a speed 
of only a few revolutions per minute. Apart from dis- 
pensing with the trolley pulley, this system has the 
advantage that the rope passes over a considerably 
smaller number of pulleys, so that it is not subjected 
to the same bending stresses. 

In addition to the modifications which have been 
made in the trolley, bucket and winch, in the evolution 
of the large cable-line excavator, the hoisting arrange- 
ments have also undergone re-design. Instead of 
raising and lowering the main cable by means of a 
pulley block, as described in connection with Fig. 1, 
a luffing jib has been adopted. This was mentioned 
in connection with Fig. 11, while a view of the engine 
tower of a large excavator, showing the jib, is given in 
Fig. 19 on Plate VI. The main cables are fixed 
between the top of this jib and the tail mast, while 
the jib is supported on the other side by the hoisting 
ropes, which are led to the drum of the hoisting winch. 
By hauling-in on these ropes, the jib is luffed inward 
and the main cables are lifted. The travelling and 
discharge drums are located approximately in line 
with the pivots of the luffing jib, the corresponding 
ropes being led over sheaves at the head of the jib, 
so that as the jib is swung in or out these ropes rise 
or fall in the same proportion as the main cables, and 
follow the motion of the bucket. In order to ease the 
work required from the hoisting winch, particularly 


at peak load, when the main cables are approaching | 


their highest position, the luffing jib is provided with 
a counterweight, whien falls as the column moves 
inward. It is carried on a track at the back of the 
tower, and can be seen in Fig. 19. In the earlier large 
plants of this kind the hoisting winch was located at 
the top of the tower, as in the example illustrated in 
Fig. 19. In later designs, however, it is placed at the 
pivot point of the jib. This arrangement allows of the 
employment of a lighter tower, and improves the lead 
of the yt ropes. It also has the advantage of 
bringing all the operating machinery into a single 
house. The length of the luffing jib is determined by 
the depth to be excavated. A jib from 80 ft. to 100 ft. 
high is suitable for an excavating depth of from 200 ft. 
to 230 ft. 

An idea of the sizes of the winches required for a plant 


cub. yd. of spoil, a motor of 345 h.p. is employed for 
dragging, one of 380 h.p. for travelling, 275 h.p. for 
hoisting, and 25 h.p. for discharging. Although the 
plants may be engine-driven, it is usual to employ 
three-phase motors. In some few cases a Ward- 
Leonard system of drive has been employed. It gives 
improved motor regulation and easier starting, and 
smooths out the peak. 

The range and adaptability of the large cableway 
excavator have been greatly increased by the use of 
chain tracks. In work of the kind in which they are 
employed, the advantage of eliminating rails, which 
usually require preliminary levelling of the ground 
and frequent moving as operations proceed, is very 
great. 

As chain-track excavators can travel over gra- 
dients up to 1 in 15, in many cases no levelling of 
any kind is necessary. Although it was at first 
suggested that large excavators carried on chain 
| tracks might be subject to side slipping owing to the 
rope tensions, practical experience has shown that no 
effect of this kind is to be feared. As will be seen, the 
tower illustrated in Fig. 19 is carried on three pairs of 
chain tracks, two under the inclined luffing jib and 
one under the vertical tower. A diagram of the 
arrangement is given in Fig. 13 on Plate V. The 
load on the tracks varies with the position of the 
lufting jib, and the corresponding rope tension. The 
maximum weight comes on the front tracks when the 
jib, which is under compression, is drawn in, while 
the rear pair is exposed to the heaviest load — 





| excavating operations, when the jib has been low 
|The ground pressure under the various conditions 
varies between 10 Ib. and 18 Ib. per square inch. 

This method of supporting the towers at three points 
is found to be quite satisfactory, even on irregular 
ground, flexibility being introduced by pivoting each 
pair of chain tracks so that they can swing in two 
directions at right angles. This is indicated in the 
diagrams Figs. 16 and 17, in which AA shows the axis 
round which the two tracks can move as a whole, and 
BB the axis around which they can individually pivot. 
For unusually difficult conditions the individual tracks 
may be provided with ball and socket connections to 
the cross-arm, so that they may adjust themselves 
round their own axes CC, as shown in Fig. 18. Each 
pair of chain tracks is controlled by a slewing mechanism 
indicated diagrammatically in Fig. 13. It consists of 
a screwed spindle working in a nut carried by an arm 
which is pivoted to the inner track near one of its 
outer ends. The arrangement is clearly shown in 
Fig. 20 on Plate VI. The nut is rotated through 
gearing by a motor carried on the arm, so that by 
running the nuts in or out the various pairs of chain 
tracks may be slewed independently. Each single 
chain track is, in addition, equipped with its own 
travelling motor, so that each complete tower has 4 
total of six — i —— and aye! i or 
For a it with a bucket capacity of 10 cub. yd. 
spoil, Sains motors would be of about 15 h.p. 
capacity each, and the slewing motors of 8 h.p. 


(To be continued.) 





SEASONAL VARIATIONS OF 
DAYLIGHT ILLUMINATION. 


At a time when so much attention is being paid to 
the improvement of artificial illumination, it is also 
desirable that the average value of the daylight 
illumination available in the interiors of buildings 
should be determined with such accuracy as may be 
possible. This illumination depends on the season of 
the year, the time of day and the meteorological 
conditions, and while the first two are subject to 
regular variations, the third shows irregularities, which 
can only be eliminated by taking averages over a 
sufficiently long period. For this reason o ations 





were begun over ten years ago at the National Physical 
Laboratory, and the results are published in a pamphlet | 
entitled Seasonal Varations of Daylight Illumination* | 
| which has recently been published. 
As no form of recording photometer was available 
when the work was begun, measurements were made 
visually at Teddington at 9 a.m., 12 noon, and 3 p.m. 
each day. The apparatus used consisted of two vertical 
plates of metal, each 2 ft. square, which were fixed at 
right angles to each other and mounted on a horizontal 
late which could be rotated, the whole structure 
ing placed on the roof of a high building. The test 
surface of the illumination photometer was placed 
horizontally at the corner formed by the plates so 
that it received light from one octant of the sky only, 
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i.e., from the portion visible from the intersection of 
the plates. The octants selected for the measurements 
were those for which the line bisecting the angle 
between the two vertical plates lay due north, south, 
east and west. respectively. The test surface was 
viewed from behind the octant through a metal tube . 
the axis of which lay in the plane bisecting the angk 
between the two vertical plates. A portable photometer 
was employed for measuring the illumination. 

The results of the measurements are given in a series 
of curves, the ordinates .f which represent the mean 
values for each month over the period from May, 1923. 
to April, 1933. These means are distributed in such « 
way as to justify the drawing of a smooth curve through 
them and in the majority of cases the points lic 
quite close to the curves, the maximum difference 
not being more than 10 per cent. On the other 
hand, an individual reading taken at any parti 
cular time generally differs considerably from th: 
ing value read from the curve. Thus, on « 
spring day the illumination of the whole sky varie! 
from as much as 3,035 foot-candles to as little as 400) 
foot-candles at 3 p.m., and in the winter from 1,670) 
foot-candles to 31 foot-candles at noon. Different sk) 
conditions sometimes produced approximately equa! 
iluminations, while apparently similar sky conditions 
were not always consistent with similar values of 
illumination. The average monthly variation in 
illumination at 9 a.m. from the whole sky over the 
ten-year period varied from 390 foot-candles in Decem 
ber to 3,120 foot-candles in June, while at 9 a.m. 
between late November and late January and at 
3 p.m. between early November and late January, the 
average illumination was below 500 foot-candles. At 
12 noon over the same period, the average was between 
800 foot-candles and 900 foot-candles. This was at 
Teddington, where the atmosphere is relatively clear. 
In smoke- and dust-laden atmosphere the values would 
probably be less. On wet days during the brighter part 
of the year the illumination was not much in excess of 
500 foot-candles and might be below it. This figure, 
therefore, seems a satisfactory standard for general dull 
weather. 


LETTERS TO THE EDITOR. 


THE UTILISATION OF CREEP-TEST 
DATA. 


To THe Eprror oF ENGINEERING. 


Srm,—Having read with interest the paper by 
Mr. R. W. Bailey on “ The Utilisation of Creep-Test 
Data in Engineering Design,”’ published in Ener. 
EERING, vol. cxl, November 29 and December 13, 1935, 
may I draw your attention to a paper which I read 
before the Fourth International Congress for Applied 
Mechanics, Cambridge, 1934, and printed, abridged, 
in the Proceedings of that Congress. The object of 
my paper, like that of Mr. Bailey’s, was to give means 
for ing the creep properties of materials at 
high temperatures in the case of combined stresses, 
and, for the rotating disc, the results seem to to be 
very much the same. My fundamental assumption: 
are closely related to those of Mr. Bailey, and with 
regard to stationary creep my theory is actually a 
special case of Mr. Bailey’s. Using his notation, 
my to the case n —2m=1, (n 
being taken to suit creep-test data), which offers 
distinct advantages with respect to generalisation in 
those cases in which z, y, z do not coincide with the 
directions of principal stress. This is explained in 
more detail in the above-mentioned paper, as well as 
in the writer’s memoir, “ Plasticitetsteori ” (Theory of 
Plasticity), published by the Royal Swedish Institute 
for Engineering Research in 1934. The special case of 
non-stationary creep in a tube, subject to a constant 
angle of twist, applied at time ¢ = 0, and a simultaneous 
constant tension is there dealt with. 

Yours faithfully, 
F. K. G. Opevisr 

Aktiebolaget Nomy, Ulvsunda, Stockholm. 

December 30, 1935. 














CAST CRANKSHAFTS. 
To tHe Eprror oF ENGINEERING. 


Str,— With the steady and considerable inprovement 
in cast material, there seems to be an increasing tendency 
to revert to the cast shaft for multi-cylindered enzines. 
So far, however, the examples appear to be restricted, 
more or less, to the automobile size. The advantage. 
of course, is that the shaft can be cast complete with all 
attachments like the counter-balance weights, and with 
the minimum amount of material left on for grinding 
for finished parts. This is of no inconsiderable import- 


* Department of Scientific and Industrial Research, | ®2¢e a8 the crankshaft is the most expensive part of 


an engine. 
Whether the success so far with the smaller engines 
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will continue with larger ones has yet to be seen, but 
the same characteristics that have tended to bring about 
its use should, I think, still hold good. A multi- 
eylindered engine must have an exceedingly stiff shaft, 
in order to deal successfully with torsional vibrational 
difficulties ; this usually enlarged diameter allows of the 
use of cast material, so much so that even a low-value 
material can sometimes be used. The material used 
is not infrequently a nickel chrome cast iron, and no 
doubt this, with the advance in foundry practice, is the 
explanation of why this method of manufacture has 
become possible. 

Some interesting comparisons were made in a paper 
by Mr. Yeates, read recently before the Manchester 
Association of Engineers, but the cast shaft is not 
envisaged. 

He hardly takes sufficiently into account the need 
in any high speed engines, the larger even more than 
the smaller, for counterbalance against centrifugal loads 
at the centre bearings. 

Some research work on cast shafts is given in the 
current number of the V.D./. Zeitschrift, for January 4, 
in connection with which a special testing machine has 
heen devised and used. 

Of course, cast iron crankshafts were successful in 
the very early days of the steam engine. The writer 
remembers seeing them running in Russia 30 years ago. 
The material used was exceedingly good but simple 
cast iron; no alloys were then available, but as time 
went on cast iron fell so much in its general value that 
with the higher stresses of the engine, it quite dropped 
out of use. 

Yours, &c., 
ALAN CHORLTON. 

55, Lower Belgrave Street, 8.W.1. 

January 14, 1936. 








DEVELOPMENTS IN TUG-BOAT 
MACHINERY. 


To THe Eprror oF ENGINEERING. 

Srr,—In your comments on my paper “ Notes 
on the Development of Tug Boat Machinery during 
the Past 46 Years,” read on December 13 last before 
the North-East Coast Institution of Engineers and Ship- 
builders you state that ‘“‘ Had Mr. Baird pursued the 
subject still further back he would probably have 
found that by a study of the tugs of the Tyne, a com- 
plete history of ating dhe machinery could have been 
written.” I quite agree with this, but my paper only 
dealt with development of tug boat machinery during 
the past 46 years, which is within my own experience, 
and the tug Moselle (74 years old) was mentioned to 
show that practically no change took place in the type 
of machinery for paddle tug boats between 74. years 
ago and 46 years ago. 

Your reference to the first tug built on the Tyne, in 
1814, was to the small paddle-driven vessel named the 
Tyne Steamboat, launched on February 21, 1814, from 
the South Shore, Gateshead, which commenced to run 
a passenger service between Newcastle and Shields. 

Finding the passenger trade was not paying the 
owner in 1818 decided to utilise his boat for towing 
sailing vessels, and the first vessel towed on the Tyne 
was the Friends Adventure, which was towed from 
Newcastle to 2 miles out to sea by this steamboat, 
which had then been renamed the Perseverance. By 
182] the number of tug boats had increased to 13, their 
names being Perseverance, Swift, Enterprise, Speed- 
well, Hope, Swift II, Tyne, Two Brothers, Indefatigable, 
Duchess of Nestineediond. Navigator, Safety and 
Union. 

Yours faithfully, 
Grorer Barb. 
Bull Ring, North Shields, 
January 16, 1936. 








RECENT DEVELOPMENTS IN 
LONG-DISTANCE TELEPHONY. 


is a paper on “Recent Developments in Long- 
Distance Telephony,” which was read before the 
Institution of Electrical Engineers on Thursday, 
January 16, Mr. A. C. Timmis said that apart from 
radio-communication, long-distance telephony was now 
principally concerned with land or sea cables with 
associated repeaters, by means of which the line 
attenuation was neutralised. The main aerial lines of 
this country, once the backbone of the trunk system, 
had now been divided up and were used for compara- 
tively short and unimportant circuits, The single 
channel carrier system, developed by the Post Office, 
cost less than erecting wires on existing poles, even for 
distances of 30 miles or so, and was therefore being 
used to provide new circuits of 30 miles or more in 
length, especially as it had the advantage of a lower 
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could be increased about 60 per cent. by the use of 
| carrier working, though such an increase would usually 
be met by installing cable. Aerial cables were only 
used to a limited extent for junctions and short trunks. 

The British trunk cable system comprised about 
40 repeater stations, housing from 20 repeaters to 
700 repeaters. In addition, there were 1,300 toll 
repeaters on minor lines, and this number was rapidly 
increasing. Repeaters were of two main types: Two- 
wire and four-wire. The line attenuation permissible 
between two-wire repeaters was now generally limited 
in practice by instability rather than by cross-talk. 
The fundamental difficulty of equating line and balance 
over the working range of frequency could only be 
completely overcome in two ways : By using & voice- 
operated switch, known as a stabiliser or reaction 
suppressor, which increase the amplification in the 
direction of speech and reduced it in the opposite 
direction. By employing frequency changing, though 
this was not so convenient, as the stabiliser did not 
lend itself to voice-frequency signalling systems with 
tuned receiving apparatus. The most severe condi- 
tion which any repeated circuit had to meet was when 
both ends were nnected. All repeated circuits 
on the Post Office system were therefore automatically 
closed at the exchange end by 600 ohm resistances 
when not in use. This meant that the margin of 
stability was least when two very short subscribers’ 
lines were connected to the ends of the trunk circuit, 
and, even then, the stability was about 5 decibels 
more than when both ends were disconnected. By 
}means of this simple form of partial stabilisation, it 
had been possible to improve the overall equivalent 
of all two-wire repeater circuits so that its value was 
between 3 decibels and 7 decibels, according to the 
number of repeaters and the uniformity of the cable. 

A four-wire repeater simply consisted of two ampli- 
fiers, one for the go and one for the return line. In 
the standardised main line type used by the Post Office, 
the maximum gain was 40 decibels when it was used 
as a flat amplifier. In practice, as the line attenuation 
always increased with the frequency, the gain of the 
repeater was modified by a resonant circuit in series 
with the input-transformer primary to correspond with 
the attenuation of the line preceding the repeater. In 
general, it was convenient to equalise up to 0-75 of the 
cut off frequency of a loaded line. 

Under modern conditions, the echo effect on any 
long trunk adjusted to a satisfactory overall equivalent 
was such that echo-suppressors were necessary. The 
valve type of suppressor, now generally used in Europe, 
was gradual in operation, so that there was practically 
no danger of simultaneous speech from both ends of 
the line causing a “ lock-out.” An improved type of 
suppressor in which valves were replaced by copper- 
oxide rectifiers had been recently introduced for use 
with the Telex system, where the conditions were 
more severe. Its advantages were economy in first 
cost and maintenance, equally reliable operation, 
whether placed at one end or in the middle of the line, 
and the possibility of employing tuned rejector circuits 
to render it inoperative at the two frequencies used in 
one type of voice-frequency signalling system. It 
could also be employed in a two-wire repeater. 

As there would be a considerable economy of cir- 
cuits if sufficient stability and transmission efficiency 
could be obtained by using two instead of four wires 
for long-distance trunks, it was of interest to note that 
in the London-Liverpool cable, which consisted of 
25 lb. conductors loaded with 120 mH at intervals of 
2,000 yards, two-wire circuits, 200 miles long, were 
working with zero equivalent and a margin of stability 
|under the worst condition which was rather better 
than that of a four-wire zero circuit with the old-type 
hybrid coils. This result had been achieved by using 
hybrid coils of improved design, accurate repeater 
| balancing, and adjustment of the equalisation. 
| The singing current was limited by an echo sup- 
| pressor, while a stabiliser was used to prevent any 
| singing current from building up. The operation of the 
| impedance-valve type of stabiliser was limited by two 
factors: Line noise might cause false operation if the 
device was made too sensitive, and if it was not, sensitive 
enough the initial syllables might be lost. Both these 
troubles had, however, been almost completely over- 
come by Ryall, whose stabiliser could be applied both 
to lines and to subscribers’ microphone-loud-speaker 
arrangements. It worked equally well in association 
either with a two-wire repeater or in a four-wire line. 
It also enabled two-wire circuits with irregular line 
impedance to be worked at zero equivalent and equalised 
up to, say, 2,000 cycles per second or more. 

For long trunk cables of the type now in general 
use, the most convenient system of carrier working 
was to superpose one 4-wire carrier channel on each 
audio-frequency circuit, both audio-frequency and 
carrier currents being amplified by the same repeaters. 
The heaviest loading which could be used without 








overall transmission equivalent. It might be safely 


assumed that the number of circuits on an average line | 





departing from the standard spacing of 2,000 yards, 


per mile, a cut-off frequency of 6,600 cycles per second 
With a carrier frequency of 5,800+¢yeles per second, 
using the lower side band only, both audio-frequency 
and carrier channels were flat between 300 cycles and 
2,500 cycles per second, It facilitated equalising, 
however, to use a cut-off frequency of 7,800 cycles per 
second with the same carrier frequency. The corre- 
sponding loading coil inductance was 22 mH, A 
subsequent modification was the use of a carrier 
frequency of 6,000 cycles per second, The only 
changes required were alterations to the filters, and as 
copper-oxide rectifiers were used for modulating and 
demodulating only two valves were needed per channel, 
apart from the two-valve oscillator, which generated 
the carrier supply for six channels. 

It was of the greatest economic importance to decide 
on the practical limit of cross-talk attenuation for long 
telephone circuits. This might be emphasised b 
saying that a series of tests on the London-Leeda 
cable showed that raising the cross-talk limit from 
52 decibels to 56 decibels in one repeater section 
would have meant rejecting 16 out of the 26 workable 
carrier circuits between those two places. The disturb- 
ing effect of cross-talk was two-fold. It might reduce 
the intelligibility of speech on the disturbed circuit, 
this effect depending on the signal/noise ratio, It 
might be heard as more or less intelligible speech on 
the disturbed, circuit during a silent interval. This 
latter effect depended on the absolute level of cross- 
talk, which in turn depended on the loudness of the 
disturbing speech and the measured cross-talk alterna- 
tion. If this cross-talk attenuation was at least 55 
decibels, the chance of loud speech being overheard 
was negligible, and the first effect was quite negligible, 
even for cross-talk as low as 48 decibles. In well- 
balanced modern cables a suitable degree of cross- 
talk could be obtained at audio-frequencies between 
quads in the same group. At low carrier frequencies, 
such as 5,000 cycles per second, it could only be obtained 
by separating the go and return pairs by a concentric 
screen of metallised paper, or by layers of quads used 
for audio-frequency circuits. To enable higher carrier 
frequencies to be used, a very effective method was 
to work the go and return pairs in separate cables. 

In the near future, long trunk cables of the type now 
used, would probably contain a mixture of audio- 
frequency and carrier circuits, the latter working on 
different systems, according to their length. It had 
recently been proposed to use special cables of the 
concentric or screened-pair type to provide a large 
number of carrier-frequency channels. The negative- 
feed back amplifier, which could handle many carrier 
channels without cross-modulation, was an essential 
feature of the scheme. For the longer trank circuits 
the four-wire principle seemed likely to be retained, 
because it gave stability over the whole working 
frequency and independence of line impedance. 
Although by the use of stabilisers very long audio- 
frequency two-wire circuits could be worked at zero 
equivalent and made less sensitive to changes of 
impedance in the neighbourhood of the stabiliser, they 
could never be quite so robust as four-wire circuits. 

The modern sea cables maintained by the British 
Post Office might be divided into three main types : 
Continuously loaded, paper-core, lead covered; un- 
loaded gutta-percha or balata core; and unloaded 
screened paper core, lead covered. The Anglo- 
French (1933) cable was the first of the third type to 
be laid in the Channel. The length being only 26 nauts, 
it was found practicable to obtain reasonable attenua- 
tion at the lower carrier frequencies. Owing to the 
absence of loading and to the accuracy of manufac- 
ture, this cable had proved extraordinarily good in 
respect of cross-talk. e 19 quads were each screened 
with metal-sprayed paper, and the cross-talk between 
pairs in the different quads and from phantom to 
phantom was so satisfactory that it was possible to 
work a four-wire single-channel carrier system on side 
and phantom circuits, The 18 sides and nine phan- 
toms of nine quads were used as go circuits, and the 
sides and phantoms of nine other quads as return 
circuits, leaving the centre quad to be dealt with 
specially. Thus, there were twenty-seven 4-wire 
circuits, apart from carriers. The cross-talk at carrier 
frequency easily allowed one 4-wire carrier to be 
superposed on each physical and phantom 4-wire 
circuit, giving another 27 speech channels, One 
audio-frequency and one carrier channel could be 
worked on the centre quad, making a total of 56 speech 
channels, all 4-wire circuits, The cross-talk ‘within 
a quad was so slight that it would appear quite practic- 
able to work two 2-wire audio-frequency circuits, 
instead of one 4-wire in each of 18 quads. This would 
bring the total number of circuits up to 74, without 
reckoning one or two double phantoms. The carrier 
stem was practically the same as for single- 

nnel working on land cables, but the repeaters had 
special equalisers to deal with the attenuation of the 
unloaded cable. The success of the cable was largely 


8 
c 





was 30 mH, which gave, fora capacitance of 0:065 uF 


due to the screening. 
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LABOUR NOTES. 


Drscvsstne the various claims for increased wages 
which are under consideration, the writer of the 
editorial notes in the January issue of the Amalgamated 
Engineering Union's Journal says: “‘ We do not 
believe . . 
trade unions is inevitable. Statesmanship can avert it. 
The trade unions have no desire to provoke strife. In 
raising the wages issue, they are acting upon the clear 
mandate of their members, who claim they are entitled 
to share in the revival of industry as they were called 
upon to share the burden—the heavier part of the 
burden—-of the trade depression. It is hoped that the 


employers will recognise the justice of the workers’ | 


claim. We know by experience the costs of large-scale 
disputes involving prolonged stoppages of work, and 
are anxious to avoid conflict, if possible. Responsible 
representatives of trade unions, having the mterests of 
the membership in mind, cannot indulge in reckless 
strike talk. 
in the last desperate and unavoidable resort, when all 
other methods of negotiation have failed to produce 
the results we aim at; bat we are bound to exhaust 
every other method of negotiation first. Better than 
the threat of strike action will be the calm and deter- 
mined strengthening of organisation. Our recent 
growth in numbers, and the steady replenishment of 
funds, are evidence that the vital spirit of trade 
unionism is adequate to the needs of whatever situation 
may arise.”’ 


Continuing, the Journal's contributor claims that a 
survey of the engineering industry's present state and 
prospects points clearly to the conclusion that the 
wage claim, which the unions have been maturing, is a 
reasonable one. ** It has been decided,” he writes, * to 
seek an all-round increase of 68. a week, the restoration 
of the pre-1931 conditions concerning overtime, piece- 
work earnings, shift working, &c., with an equivalent 
increase to pieceworkers. 
ceeded with, and a conference to discuss our claim 
will be held in the near future. It will be well for it to 
be understood that our union is in earnest in this 
reapect, and we trast there will be no obstinate and 
concerted resistance to reasonable proposals.” 


During December, the home branch membership 
of the Amalgamated Engineering Union increased from 
202,844 to 203,270, and the colonial branch member- 
ship from 25,033 to 25,089. The number of members 
in receipt of sick benefit inereased from 2,904 to 3,032, 
and the number in receipt of superannuation benefit 
decreased from 14,119 to 14,036. The number of 


members in receipt of donation benefit increased from | 


2,813 to 3,126, and the total number of unemployed 
members decreased from 13,828 to 13,115. 


According to the latest official report of the United 
Patternmakers’ Association, the number of unemployed 
members continues to decline. No returns have been 
received from six branches ; but on the basis of those 
which are available, the total is down to 541. In 
receipt of sick benefit there are 264 members, and in 
receipt of supérannuation benefit 670. The total 
membership is 10,232, 


Addressing & meeting at Barnstaple last week-end, 


. that strife between employers and the | behalf of the unions being further pursued. 


In the development of policy, a strike | 


Negotiations are being pro- | 


__ -BNGIRESRING. __ 


| : — ' 
London on Thursday, last week, to consider a report | after meeting all obligations, a sum of 100,000/. was 


by the committee which is carrying on the negotiations 
| with the railway companies on the wages question. 
It was unanimously decided that the negotiating 
committee should arrange for another early meeting 
with the general managers, with a view to the claim on 
Writing 
|im the Railway Review, Mr. Marchbank says: “* We 
|are endeavouring to prove our case of the required 
| improvement in the wage position. This involves a 





companies, and something also in the nature of a 
forecast of business trend. Traffics are on the up- 
|grade. It is encouraging that an all-round improve- 
ment is visible in the returns for the later quarters of 
the year. The new year is going well. We can be 
hopeful, and we shall be persistent in the negotiations.” 





and firemen, and the staffs of the catering depart- 
ments, for restoration of the balance of the wages 
reductions made in 1931. According to an official 
account of the proceedings, the representatives of 
the shipowners pointed out that the question of wages 
and the question of operating costs were closely linked 
together. In view of the proposals which had been 
made at Geneva and which would arise for decision at 
the end of the year, the shipowners did not, at present, 

rating costs in 
| respect of hours and manning. They, therefore, 
| proposed that a committee should be set up forthwith 
| to examine speedily and seriously whether a national 
settlement could be reached on hours and manning, 
jand that, pending the report of that committee, the 
| wages application should be deferred. The seamen’s 
| representatives undertook to report the shipowners’ 
| proposals to their governing body, and the meeting 
| was adjourned for a fortnight. A similar application 
was under discussion by the navigating and engineer- 
That meeting was adjourned for 





| know where they stood regarding o 


| 
| ing officers’ panels. 


} a month. 


| In their annual report, which was adopted at a 
| meeting in Manchester last week, the Central Com- 
| mittee of the Cotton Spinners’ and Manufacturers’ 

Association states that the Association is opposed to 
| the proposed forty hours’ working week convention 
for the cotton industry. The grounds of their opposition 
jare stated to be :—(1) That uniformity of definition 
}and interpretation is impossible. (2) That any con- 
vention would not be accepted by the Asiatic countries. 
(3) That the hours of work cannot be divorced from 
| wages and shift-working, and that none of the three 





| questions ought to be the subject of international 
| regulation. (4) That it would considerably increase 
| costs of production, particularly if, as would be the 
jecase in England, the workers demanded that there 
| Should be no reduction in wages and would not accept 
| Shift-working. (5) That it would not bring about a 
| decrease of unemployment. (6) That the proposal is 
| technically impracticable. 


| In a resolution which they propose to move at the 

sixth annual conference of trade unions catering for 
| women workers, the General and Municipal Workers 
| call attention to the impairment of conditions in certain 





Mr. Marchbank, the general secretary of the National | mdustries by the increasing use of automatic processes, 
Union of Railwaymen, said that the railwaymen’s | ®"d¢ demand that in these industries, which mainly 
unions would continue negotiations with the railway | employ women and girls, adults’ wages should be paid 
companies for the restoration of the 1931 cuts. The | &fter the completion of one month's training. The 


| careful scrutiny and analysis of the finances of the | 


Maritime Board considered a claim by the seamen | 
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| allocated to the general funds. 


The head of the German Labour Exchange organisa 
tion has announced in the Wirtschaftsring, the forme: 
organ of the big industrialists, that, in future, only 
those unemployed persons who are fully capable ot 
performing their work will receive unemployment 
surance. This, presumably, means (the 
correspondent of the Manchester Guardian says) that 
| men and women who are too old, or who are considered 
unsuitable for their trades, will no longer be registered 
as unemployed, and there will be an apparent decreas: 
in the total of unemployed people. A few months 
ago, when the total of registered unemployment stood 
at about 1,750,000, Ministers sought to prove that 
|the real number of German unemployed was only 
| about 1,000,000, as the remainder were not capable of 
proper work. Since then the total of registere:| 





i j r » Nati | 7 ° 
At a meeting in London, last week, the National | unemployed has risen above 2,500,000, and is expecte:! 
to rise to a maximum of about 3,000,000 during the 


winter months. In addition to the present registered 
unemployment figure of 2,500,000, the most conserva 
tive estimate of the number of unregistered unemployed 
is about 750,000. It will thus appear, the corre 
spondent says, that there are about 3,250,000 peopl: 
out of work in Germany at present. 


The Ministry of Labour Gazette states that the 
changes in rates of wages, reported to have come 
into operation in December, resulted in an increase of 
about 6,5001. in the weekly full-time wages of about 
89,000 workpeople and in a decrease of 45l. in those of 
950 workpeople. The principal increases affected coal 
miners in Warwickshire, cement makers, workers in 
iron puddling furnaces and iron and steel rolling mills 
and forges in the Midlands, electrical-cable makers, and 
brush and broom makers. The decrease affected iron 
puddlers and millmen and sheet millmen in the West of 
Scotland. The changes reported as having come into 
operation during 1935 have resulted in total net increases 
estimated at about 195,000/. in the weekly full-time 
wages of about 2,337,000 workpeople, and in net 
decreases of 7,000/. in those of 54,500 workpeople. 


The number of trade disputes involving stoppages of 
work, reported to the Ministry of Labour as beginning in 
December, was 37. In addition, 14 disputes which 
began before December, were still in progress at the 
beginning of the month. The number of workpeople 
involved in the disputes (including workpeople thrown 
out of work at the establishments where the disputes 
occurred) was about 22,000, and the aggregate duration 
of the disputes, in December, was about 141,000 
working days. 


The number of disputes, involving stoppages of work, 
reported to the Department as having begun in 1935 in 
Great Britain and Northern Ireland, was 553. This 
number compares with 471 in 1934, and is a larger 
number than has been recorded for any year since 
1925. The great majority of the disputes, however, 


| affected only individual firms, and there were only two 


in which the number of workpeople involved appre- 
ciably exceeded 5,000; these both concerned coal 
miners in South Wales and Monmouthshire. Disputes 
in the coal-mining industry accounted for nearly 40 per 
cent. of the total number recorded. The number of 








workpeople directly involved (i.¢., on strike or locked 
out) in the disputes beginning in 1935 was about 230,000, 
while about 41,000 were indirectly involved, 1.., 


development of the crisis in the coalfields, involving a | Transport and : General Workers have given notice | thrown out of work at the establishments where the 
stoppage of work, would be fatal to the railwaymen’s | of three resolutions. In one, the economic committee disputes occurred, but not themselves parties to the 
hopes, but he believed that a satisfactory settlement | of the Trades Union Congress is called upon to investi- | disputes. 


of the miners’ claims would be reached on terms that | Z8te the wages paid to women and girls with a view 


| 


would encourage and thus lead to a general upward | 
movement in wages throughout the industry. 


to co-operating in the establishment of adequate rates. | 
The | In another, the general council of the Trades Union | either directly or indirectly, in 11 disputes which began 


In addition, nearly 8,000 workpeople were involved. 


unions were anxious to avoid industrial conflict, | Congress is asked to press for amendments to the| in 1934 and extended into 1935. The total number of 


realising that it would retard trade revival, but em- | 


actory Acts, making it illegal for women and young | workpeople ‘involved, either directly or indirectly, in 


ployers, on the other hand, must realise that the unions | Persons to work more than four hours without a break. | all disputes which were in progress during 1935 was 
were determined to secure, in the revival of trade, an | The third resolution expresses strong opposition to thus about 279,000 ; the corresponding total for 1934 


improvement in their wage position. With their long the payment of lower rates to women or young persons | was about 134,000. 


Workpeople who were involved 


and, in some respects, unhappy experience of industrial engaged on piécework or other systems of payment by | in more than one dispute during the year are counted 
| 


conflict the unions, and he was speaking particularly of . 
the railway unions, would seek a settlement by consent, February 1. 

rather than an enforced settlement. They would not, : 

however, tolerate any attempt to play off the claims of | In the course of a reyiew of the operations of the 
one section of the workers against those of another | Transport and General Workers’ Union in 1935, Mr. 
section. The miners’ wage movement would not be | Bevin, the general secretary, mentions that in the first 
allowed to frustrate railwaymen’s claims. ) 
were collectively intent upon an all-round improvement from 433,000 to 486,000. 


in wages and believed that economic conditions | of writing,” he says, “the final membership figure | of these work le, 


| for the year, but it will be approximately 500,000, 
| representing a gain of about 67,000 members for the 
year. Included in these figures is an increase of nearly 
7,000 women members.” During 1935, 50,0001. was | 
spent in supporting members in various disputes, | 


warranted such an improvement at the present time. 





The executives of the National Union of Railway- 
men, Associated Society of Locomotive Engineers and 
Firemen, 


and Railway Clerks’ Association met in 








The unions | nine months of the year, the membership increased | 
“IT have not at the time | in all disputes in progress in 1935 was about 220,000; 


disputes in 
over 1,920,000 working days, as compared with nearly 
more than 15,0001. was expended in cash benefits and, 960,000 in 1934. q 


results. The conference is to be held in London on | in the above totals as many times as they were involved 


in a dispute. Such duplication was uncommon outside 
the coal mining industry ; in this industry, however, 
a considerable number of workpeople were involved 
more than once in each of the years 1935 and 1934. 
Excluding such duplication, the net number of work- 
people (i.¢., number of separate individuals) involved 


143,000 were coal miners. In 
1934, the net total was 115,000, including 59,000 coal 
miners. At the establishments where disputes were 
reported, the aggregate time lost in 1935, on account of 
during the year, is estimated at 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by warious bodies in the British posses- 
sions and in foreign Gountries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Copper Binding Wire, 50 tb. r mile, 10 tons; cad- 
mium-copper wire, 70 Tb, per mile, 30 tons ; and 48,000 
No. | cadmium-co tapes and 48,000 No. | cadmium- 
copper binders. Post and Telegra Department, 
Wellington, N.Z.; March 6. (T.Y. 5,639.) 

Plumbers’ Metal, 50,000 \b., and soft solder, 25,000 Ib. 
Union Tender and Supplies Board, Pretoria ; February 14. 
(T.Y. 5,640.) 

Pumping Sets for cooli water for Arapuni power 
development. Public Works Department, Wellington, 
N.Z.; April 4. (TY. 5,641.) 

Telephone Cables, 20 miles, 9-pair, 15-pair, 20-pair 
and 25-pair. Post and Telegraph rtment, Welling- 
ton, N.Z.; March 3. (T.Y. 10,341.) 

Secondary Cells, two-volt, 600. Post and Telegraph 
Department, Wellington, N.Z.; March 4. cry. 
10.342.) 

Braided Copper Wire, vuleanised india rubber, 150 miles 
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ENGINEERIN 


ele | 


BOOKS RECEIVED. 


James Watt, Crafteman and Engineer. By H. W. 
Dickinson. London: Cambridge University Press. 
[Price 10s. 6d. net.] 

Local Government and Public Health Consolidation 
Committee. Draft of a Public Health Bill. Pre 
by the Committee. [Price 3s. 6d. net.) 
Interim Report. [Price 2s. net.] London: 
Stationery Office. 

Aeronautical Engineering Series. Ground Engineers. 
Aero-Engines, Inspection of, During Manufacture, 
Overhaul and Test. (*‘ D” Licence.) By A. N. BaRRetr. 
Third edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 3e. 6d. net.] 

Petrol and Oil Engines. Their Principles, Construction 
and Uses. (Incorporating “The Petrol Engine.”’). 
Fourth edition. London: Temple Press Limited. 
[Price 2s. 6d. net.} 

Department of Overseas Trade. No. 628. Economic Con- 
ditions in the Republic of Uruguay. 1935. Report. 
By A. M. Smarson. London: H.M. Stationery Office. 
[Price 9d. net.] 

Congrés International des Mines, de la Métallurgie et 


‘ 


HLM. 


de la Géologie Appliquée. Seventh Session. Paris : 
20 to 26 October, 1935. Section de Métallurgie. Paris : 


Offices of La Revue de Métallurgie. [Price 75 francs.] 
Handbuch fiir Eisenbetonbau. Stutzmauern Grundbau. 
By Drew.-Iye. O. Munp and Pror. O. CoLBerc. 


of 1/0-044-in. and 60 miles of 1/0-036-in. Post and 

Telegraph Department, Wellington, N.Z.; March 6. Volume [V. Part 4. Berlin: Wilhelm Ernst und 

(T.Y. 10,348.) Sohn. [Price 6.60 marks (Germany), 4.95 marks 
Motor-Generator Ringing Sets, twelve. Post and| _ (Great Britain). . 2 

Telegraph Department, Wellington, N.Z.; March 9, | 4fedical Research Council. Industrial Health Research 

(T.Y. 10.349.) Board. Report No. 72. Incentives. Some Evxperi- 


icceumulator Llates, lead-acid type, unburnt, 26 sets, 
and certain accessories, Post and Telegraph Depart- 
ment, Wellington, N.Z.; Mareh 19. (T.Y. 10,353.) 

Transformer Bank, 30,000-kV A for Penrose substation, 





comprising three 10,000-kVA_ oil-immersed, self-cooled, 
single-phase transformers with accessories, Public 
Works Department, Wellington, N.Z.; April 21. (T.Y. 
10,354.) 

Switchgear, 110-kV and 50-kV, and steelwork. Public 


Works Department, Wellington, N.Z.; April 21. (T.Y. 
10,355.) 
Steel Oil Tanks, electric pumps and a vertical boiler. 














Government 


mental Studies. By C. A. Mace. London: -M. 
Stationery Office. [Price ls, net.) 

Air Ministry. Aeronautical Research Commitiee. Reports 
and Memoranda. No. 1659. Split Flaps and Other 
Devices for Facilitating Landing. By 8. B. Gates. 
[Price ls. 3d. net.}] No. 1664. Note on Boundary Layer 
Flow. By H. B. Squire. [Price 9d. net.) No. 1665. 
Rolling and Yawing Moments on Half Wings with 
Various Modifications of Wing Tips. By D. H. 
WiiuraMs. [Price ls. net.] No. 1667. A Distribution 
Method of Stress Analysis. By Pror. J. F. Baker 
and A. J. Ockieston. [Price 3s. 6d. net.] London: 
H.M. Stationery Office. 

of Bengal. Health 


Public Department. 


Kampsax Consortium, Tehran, Lran; February 13. 
(T.Y. 5.648.) Twenty-Second Annual Report of the Chief Engineer, 
Public Health Department, Bengal, for the Year 1934. 
Alipore, Bengal : Superintendent, Bengal Government 
| Press. London: Offices of the High Commissioner for 
PERSONAL. | India. [Price 8 as. (India), 10d. (England).]} 
Mr. A. G. Jeres, J.P., who has been chairman of 


Messrs. Henry Meadows, Limited, Fallings Park, Wolver- 
hampton, since the company’s inception in 1919, has | 
reluctantly resigned from the board, owing to continued 
il} health. He is to be sueceeded by Mr. Henry Meadows, 
who founded the firm, and has been managing director 
from the commencement. 

Tue Marconi Scnoo.t or Wriretess CoMMUNICATION, 
\rbour-lane, Chelmsford, owing to the increased demand 
on its services, is to be transferred in the near future 
to a new and larger building to be erected in the same 
grounds at Arbour-lane. 

Messrs. Bascock anp Wricox, Liurrep, Babcock 
House, Farringdon-street, London, E.C.4, inform us 
that, as from February 29, their Sheffield office will be 
closed down and transferred to Gresham House, St. 
Paul's-street, Leeds. Mr. A. Piggott, former manager 
at Sheffield, has now retired, and Mr. E. N. Taylor has 
been appointed district manager in his stead, with office 
it Leeds on and after March 2 

Merasrs Groner H. ALEXANDER MACHINERY, 
Limrrep, 82, 83 and 84, Coleshill-street, Birmingham, 4, 
have been appointed the sole and exelusive agents for 
the patentees and designers of the Hydraulic Duplicator, 
which, we are informed, is similar to that installed in the 
works Messrs. Fisher and Ludlow, Limited, and 
described on page 361 of Exaingrerine, vol. exl (1935). 


‘ 


Their principals, Messrs. C. L. Walker and E. J. Wall, 
are now tradim under the tithe of Messrs. Hydraulic 
Duplicator Company, Det»oit, U.S.A. 


has retired from the 
Association, Sardinia 


Mr. Liewettys B,. ATKINSON 
dliveectorship of the Cable Makers’ 








stroke 


27 ft. by 12 ft. 4 in. 
thorn, Leslie and Company, Limited, Hebburn-on-Tyne, 
for 


turbo-electric equipment. 
dimensions : 


coastal 
expansion engines, 
sions, 179 {t. by 29 ft. by 11 ft. 








LAUNCHES AND TRIAL TRIPS. 


Barers.—Two steel swim barges, each to carry 160 
tons. Launch, December 31. Main dimensions of each : 
78 ft. 10 in., by 21 ft. by 7 ft. 8 in. Built by Messrs. 
Harland and Wolff, Limited, North Woolwich, London, 
E.16, for Messrs, William Cory and Son, Limited, London. 


“ Bea.”’—Single-screw coastal motorship ; four- 
Deutz engine, installed by the shipbuilders. 
Launch, January 8. Main dimensions: 171 ft. 6 in., by 
Built by Messrs. R. & W. Haw- 


Messrs. Tyne-Tees Steam Shipping Company, 
Limited, Newcastle-upon-Tyne. 


“ Eros.”-—Single-screw steamer for the carriage of 


fruit between Central America, the West Indies, and 


Europe ; four-cylinder, triple-expansion engine, working 
in conjunction with Metropolitan-Vickers exhaust-steam 
Launch, January 9. Main 
427 ft. 6 in. by 54 ft. 6 in. by 33 ft. 6 in. 
Built by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. Standard Fruit and Steamship Company, New 


Orleans. 


Twin-serew passenger steamer for Indian 
between Bombay and Goa; triple- 
Launch, January 9 Main dimen- 
Built and engined by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Newcastle-upon-Tyne, for Messrs. The Indian Co-opera- 


“ Ranpas.” 
service 


House, Sardinia-street, Kingsway, London, W.C.2, and | tive Navigation and Trading Company, Limited, m- 
Sir Thomas Purves, O.B.E., has been appointed to | bay. 
succeed him as from February | : , : 
. “ STANDELLA. Single-screw oil-tank motorship ; four- 
cycle, airless-injection, six-cylinder Diesel engine. Launch, 


Sounp Fitms ror Apveatistne Purrosxes.—During 
the present and the three following weeks Messrs. Western 
KJectric Company, Limited, are giving demonstrations 
of modern advertisi pagand ial 
films in their private theatre at Bush House, Aldwych, 
London, W.C.2. Many of these films, which have been 





January 11. 


January 9. Main dimensions: 425 ft. by 54 ft. 3 in. by 


31 ft. Built and engined by Messrs. Harland and Wolff, 
Limited, Govan, Gl w, for Messrs. The Anglo-Saxon 
Petroleum Company, Limited, London. 

II."—Steel bucket 
Main dimensions : 


dredger. Launch, 
131 ft. by 23 ft. 6 in, 


“ RIpHAM 


produced to achieve definite objects, display entirely | by 8 ft. 3 in. Built by Messrs. Cochrane and Sons, 
novel technique and exhibit a very high quality of | Limited, Ouse 4 Yard, Selby, for Messrs, 
production in whieh use is made of all the latest innova- | James Dredging, Towage, and Transport Company, 
tone. They are distributed by the firm's Road Showing 
Organisation for exhibition to selected audiences in 
clubs, institutes, and dealers’ show reoms. This enables 


the films to be longer than when the only method of 
display is an ordinary Gijema, and since the audience 
is invited, overeomes. the objection that advertising 
should not take the place of entertainment. For the 
seme reason, the pro: da can be made more direct. 
We are glad to see that in selecting the subject-matter 
engineering has not been neglect The displays are 
intended for sales managers and advertising managers of 
firms, whose products demand national advertising, 
and applications for tickets should be sent to the company 





Limited, 
Ress and Marshall, Limited, Greenock, 


Limited, London. 


“Sypnwey Srar.’’—-Twin-serew cargo motorship ; 


two-cycle, double-acting, airless-injection, six-cylinder 
Harland-B. & W. Diesel engines. Launch, January 11. 
Main dimensions : 535 ft. 6 in. by 70 ft. by 43 ft. 4 in. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. The Blue Star Line, Limited, London. 


“ Sxyuieut.”’"—Single-screw coastal steamer; com- 
und surface condensing engines. Launch, Jan 14. 





uilt by Messrs. Ferguson Brothers (Port-Glasgow), 
Newark Works, Port Glasgow, for Messrs 
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CONTRACTS. 


Messrs. Heap, WricuTson anp Comrany, Limiren 
Teesdale Iron Works, Tharnaby-on-Tees, have received an 
order for a swing bridge for the Junagad State Railway, 
India. 

Messrs. Amsa Craic, Loren, Strand-on-the-Green, 
Chiswick, London, W.4, have just despatched to Aberdeen 
a twin-cylinder, 16-24 h.p. marine Diesel engine for instal 
lation in a salmon coble. The boat has an overall length 
of 27 ft., a beam of 8 ft., and has been designed with a 
shallow-draught tunnel stern. As boats for salmon fishing 
have to be light for beaching, the engine is a special 
light-weight model. 

Messrs. THE Trussep CoNcRETE STEEL Company, 
Loarrep, Thames House, Millbank, London, 8.W.1, 
are acting as the reinforced-concrete engineers in connec 
tion with the construction of a warehouse in Hull, a 
factory building in Croydon, a refuse-disposal plant at 
Powderhall, Edinburgh, flats for the Liverpool Housing 
Committee, and a school building at Morecambe. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Conditions were little changed in the Welsh steam- 
coal market last week, and inquiry generally was on 
a very disappointing scale. There was no sign of any 
expansion in demand from abroad, and sales on export 
account were very poor. Consequently, collieries 
generally are in need of new orders for the latter part 
of February, although the position over the next few 
weeks is favourable, owing to the heavy sales made during 
the activity experienced in the market in the last two 
months of last year. Deliveries remain on a heavy 
scale, and loading operations at the docks are well 
maintained. On several days all the appliances were 
occupied, and several vessels had to wait turn to go 
underthetip. Asa result there was a substantial increase 
in the week’s exports, which reached one of the best 
levels for some years. From the six Welsh ports of the 
G.W.R. Company they totalled 448,800 tons, which 
has not been exceeded since September, 1934. The 
total was a little over 140,500 tons greater than in the 
preceding week, when shipments, however, were retarded 
to some extent by the delay in arrivals of tonnage by 
the bad weather. Compared with exports for the 
corresponding period of last year, there was an increase 
of 37,563 tons. Buyers at home are still taking steady 
supplies, although with the more hopeful position of 
the miners’ wages negotiations there is no evidence 
of any further stocking at present. Home demand for 
cokes, however, is fully maintained, and this market 
continues strong. For prompt business most coals ar 
in limited supply, and operators are still meeting 
difficulty in covering their immediate requirements. The 
position of smalls generally, and particularly the washed 
grades, show no relaxation and recent improved values 
continue to rule. The strength of throughs is main 
tained, and stems are not easily arranged. Most sized 
classes are scarce and firm. Large coals are a littl 
irregular, and some of the better kinds continue in freer 
supply. New contract business circulates very slowly 
and no order of any size was received in the market dur 
ing the week. The 1936 Portuguese Pitwood Contract 
whereby South Wales takes 275,000 tons of wood per 
annum in return for which Portugal undertakes to 
cover her coal requirements in South Wales, is now in 
operation. The first arrival of wood under this arrange 
ment has been received and amounted to 2,700 tons. 

Tron and Steel.—The position of the iron and steel and 
allied trades is still favourable, and employment & 
maintained on a good scale. Evidence of the sustained 
activity throughout 1935 is provided by the annual 
returns which show that iron and steel imports 4t 
the Welsh ports during the year were over 78,000 tons 
higher at 470,899 tons, while iron ore was up by 17,645 
tons at 657,632 tons, and copper and other ores by 
7,507 tons at 87,650 tons. Shipments of iron and steel 
goods increased by nearly 23,000 tons to 327,355 tons 








Canapian Iron anp Steer Propvuctrion. —During 


the first 10 months of the present year, 742,720 tons o! 
steel ingots and castings were produced in Canada, a 
compared with 643,137 tons during the corresponding 
period of 1934. 

Twix-Screw Moror Troorsare “ Dirwara.”—Th 
motorship Dilwara, which we understand is the first 
ship to be specially constructed for trgop conveyance, 
has just completed her trials in the Clyde, and has pre 
ceeded to Southampton, where it is expected she wil! 
shortly be taken over by the Government for her fret 
voyage as a troopship. The Dilwara, which has been 
built and engined by Messrs. Barclay, Curle and Com 

y, Limited, Whiteinch, Glasgow, for Messrs. The 
ritish India Steam Navigation Company, Limited. 
London, is a twin-screw motorship of 11,050 gross tons: 
her length is 496 ft., and her .63 ft. There * 
accommodation for 1,150 troop ratings in hammocks 0” 
the main and lower decks, and separate staterooms with 
two, three, and four berths are provided for the soldiers 
wives and families, who also have their dining and sittiv¢ 
rooms. The hospital accommodation is ample, and has 
been built to the needs of the military medical author! 
ties. The propelling machinery comprises two sets 
Barclay, Curle-Doxford, opposed-piston, airless-inject!O?. 
five-cylinder oil engines. The engines are of the balanced 
type_and the bed-plate columns and entablatures hav: 
been fabricated from steel-plate electrically welded 
together. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

fron and Steel.—Activity in most sections of the local 
steel and engineering trades has been maintained. The 
progress made last year is reflected in the latest statistics 
rélating to steel production. During that period a 
reeord output was achieved. It totalled 1,388,500 tons, 
ag compared with 1,254,300 tons in 1934, 999,500 tons in 
1933, 1,217,000 tons in 1929, and 878,700 tons in 1913. 
Despite the usual decline in activity towards the end of 
the year the output for December was 108,300 tons, 
the largest ever recorded for that month. Furnaces are 
well employed. There is a heavy demand for basic-steel 
hillets, while acid steel is a good selling line. Scrap is in 
demand. The consumption of steel-making alloys reaches 
« high level. Improving markets are reported in wire 
ropes and a healthy state of affairs exists in the heavy 
machinery and engineering branches. There is an 
improving demand for railway rolling stock. Though 
competition from the Continent is still very keen, users 
abroad are showing an increased disposition to buy 
British goods, being influenced by the superior quality 
and reliability of the latter products. Shipbuilding 
vards are taking increased tonnages of Sheffield-made 
forgings and castings and machinery. This area con- 
tinues to supply large consignments of crushing and 
grinding machines and dredgers and dredger parts to 
mining enterprises abroad. One firm has received an 
order for a large crusher for a cement-making concern. 
The crusher will turn out 300 tons of crushed limestone 
per hour. The same concern has marketed a new type of 
erusher for producing various grades of stone for road- 
construction and maintenance purposes. Good business 
is being done in steelworks and ironworks machinery. 
Rolling mills are on order for overseas customers. The 
special steel branches are operating to capacity. Stain- 
less steel is an active line. Agricultural machinery parts 
are in improving request on both home and overseas 
account. The tool trades have undergone little change ; 
output is well up to recent standard. The light foundries 
are busy. 

South’ Yorkshire Coal Trade.—The 
classes of coal has been maintained. The overseas posi- 
tion shows little change. Difficulty continues to be 
experienced in obtaining supplies for prompt shipment. 
On inland account iron and steel works are ordering 
freely. ; 
ward business. The result is that little free coal is 
available, and spot lots are eagerly snapped up. House- 
coal is in good demand. Foundry and furnace coke are 
active; gas coke is steady. Quotations are :—Best 
branch hand picked, 26s. to 28s. ; Derbyshire best house, 
22s. to 248.; Derbyshire best brights, 19s. 6d. to 21s. ; 
best screened nuts, 19s. to 20s.; small sereened nuts, 
18. to 18s, 6d. ; Yorkshire hards, 19s. 6d. to 20s. ; Derby- 
shire hards, 19s. 6d. to 20s.; rough slacks, Ils. to 12s. ; 
and nutty slacks, 10s. to Ils. 


demand for most 








THe Texs-Sipe Journal or ComMERcE.—We have 
received a copy of The Tees-Side Journal of Commerce, 
Vol. I, No. 1. This, the official organ of the Tees-Side 
Chamber of Commerce and the Tees District Develop- 
ment Board, contains a most informative article on 
“Overseas Trade,” which in reality is an address 
delivered recently to the Rotherham Chamber of Com- 
merce by Mr. R. B. Dunwoody, Secretary of The 
Association of British Chambers of Commerce. The 
address deals in an interesting manner with the Ottawa 
and other trade agreements and with Empire and foreign 
trade statistics. Other articles in the journal concern 
Tees-Side shipping facilities and the production of steel 
and pig-iron on the North-East Coast, while local notes 
and news items and a Middlesbrough sailing list are also 
included. It is satisfactory to note that the strenuous 
efforts which have been made to establish new indus- 
tries on Tees-Side are bearing fruit and we trust that 
this district, in common with other hard-hit industrial 
areas, will witness a gradual return to more prosperous 
times. 


OurTpuT OF MARINE MACHINERY IN 1935.—-On pages 11, 
38 and 74, ante, we gave portions of our annual sum- 
mary of marine machinery outputs; the summary is 
continued below.—During 1935, Messrs. John Dickinson 
and Sons, Limited, Palmers Hill Engine Works, Sunder- 
land, fitted superheaters into six steamers, the total 
indicated horse-power being 14,850.—Seven sets of 
engines and boilers, totalling 2,590 i.h.p., and com- 
prising machinery of various classes, have been con- 
structed by Messrs. McKie and Baxter. Limited, 
Copland Works, Murray-street, Paisley.—The geared- 
turbine machinery of the British destroyers Greyhound 
and Griffin (each of 34,000 h.p.), and of the Peninsular 
and Oriental steamer Strathmore (24,000 h.p.) was 
constructed by Messrs. Vickers-Armstrongs Limited, 
Rarrow-in-Furness.—Four vessels were engined by 
Messrs. Barclay, Curle and Company, Limited, White- 
inch, Glasgow, the total indicated horse-power being 
12,370. The largest set was that for the twin-screw 
metorship Dilwara, the indicated horse-power of which 
was 7,250. In addition, nine boilers, of a total horse- 
power of 5,923, were constructed for other firms.— 
Messrs. W, Simons and Company, Limited, Renfrew, 
supplied a large quantity of dredging machinery and 
ulso constructed the engines, aggregating 3,950 i.h.p., 
for two dredgers and a diving-bell barge, built by them 
during the year.—The 38,000 s.h.p. geared-turbine 
engines of H.M. Flotilla Leader Faulknor, and those of 
the Portuguese destroyers Tejo and Douro, each of 
33,000 s.h.p., have been completed by Messrs. Yarrow 
and Company, Limited, Scotstoun, Glasgow, W.4. 


The total shaft horse-power inyolyed was 104,000. 


Railway companies are also entering into for- | 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—lronmasters manage 

fulfil contract obligations with home consumers o 
Cleveland pig, but have hardly any iron for sale for home 
purposes, and are not quoting for shipment to foreign 
destinations. Little foundry iron is being made here, and 
rather considerable quantities of Midland pig are still 
passing into use at Tees-Side works. Preparations are 
age however, for the re-starting of plant that has 
een idle for some time, and at least one additional 
furnace is expected to be blown in on Cleveland iron. 
Local consumers and buyers in Scotland are likely to 
call for larger supplies in the near future. For other 
than overseas trade fixed minimum prices remain at the 
equivalent of No. 3 Cleveland at 70s. for use in this area, 
72s. delivered to North of England districts beyond the 
Middlesbrough zone, 70s. to Falkirk, and 73s. to Glasgow. 
_ Hematite.—Producers of East Coast hematite iron are 
in a strong position. Much of their limited output is 
going into direct use at their own steelworks, and the 
remainder of the make does not meet demands of home 
users, with the, result that the greatly depleted stocks 
continue to be steadily drawn upon. Renewal of 
negotiations with Continental customers cannot be looked 
for until conditions change considerably. Orders of 
moment could not be placed at recognised market values, 
which keep at the level of No. 1 grade of iron at 71s. for 
consumption at Tees-Side works, 72s. delivered to Tyne- 
side, 73s. 6d. to various ts of Northumberland and 
a 78s. 6d. to the Sheffield aren, and 748, to, Seot- 
and, 


Foreign Ore.—Imports of foreign ore are heavy and 
promise to continue on a substantial scale against con- 
tracts made some time ago, but new business develops 
very slowly. Merchants are not keen sellers, as they 
confidently expect prices to advance. Rubio, of 50 per 
cent. quality, is put at 18s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Makers of Durham _blast- 
furnace coke have heavy contracts arranged with local 
and other home users, and are not seeking further orders, 
believing that prices have not yet touched top. Quota- 
tions are based on good medium qualities at 22s, delivered 
to Tees-Side works. 

Manufactured Iron and Steel.—Satisfactory and 
encouraging accounts continue to be given of the various 
branches of the semi-finished, and finished iron and steel 
industries. Manufacturers continue to turn out heavy 
tonnage, and as supplies do not fully satisfy the needs of 
customers, still further enlargement of the make is 
essential, Producers ‘of semis are running plant at 
capacity in their endeavour to meet the requirements of 
re-rollers, and works turning out several descriptions of 
finished material are busily employed. Manufacturers of 
sectional .steel, railway requisites, and shipbuilding 
material have a lot of work to execute, and sheet makers 
have fairly good order books, mainly for home delivery. 
Subject to the usual rebates, principal market quotations 
are : Common iron bars, 91. 12s. ; packing (parallel), 
8l.; packing (tapered), 101.; steel billets (soft), 51. 128. 6d.; 
steel billets (medium), 7]. 2s. 6d; steel billets (hard), 
71. 128. 6d.; iron and steel rivets, 111, 10s, ; steel boiler 
plates, 91. 5s.; steel ship plates, 87. 15s; steel angles, 
8l. 7s. 6d.; steel joists, 8. 15s.; heavy sections of steel 
rails, 81. 10s, for parcels of 500 tons and over, and 9, for 
smaller lots; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 11/. 10s. for delivery to home cus- 
tomers, and 91. 15s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 131. 10s. 
for delivery to home customers, and 91. 15s. f.o.b. for 
shipment overseas. 

Scrap.—Scarcity of iron and steel scrap is increasing. 
Buyers are still unwilling to pay more than 57s. 6d. for 
heavy steel, but sellers are disinclined to accept, below 
60s. It is reported that Tees-Side works have bought 
substantial quantities of scrap steel from America. 
Machinery metal commands 65s., heavy cast iron, 60s., 
and light cast iron, 51s. to 52s. 6d.; while steel turnings 
quoted 40s. to 42s. 6d., and burnt cast iron, 42s. 6d. 








Tue Institution or Etrecrricat ENGInEeERs.—The 
Council of the Institution of Electrical Engineers has 
elected Sir John F.C. Snell, G.B.E., to be an honorary 
member of the Institution, and has made the 14th award 
of the Faraday Medal to Sir William H. Bragg,.O.M., 
K.B.E., F.R.S. 


Fan-DRAUGHT MECHANICAL STOKER.—-Extended obser- 
vations in actual installations under working conditions, 
we understand, have shown that the new “ Triumph ” 
fan-draught stoker is very successful. The appliance 
was introduced some time ago by Messrs. Triumph 
Stoker, Limited, 85, Kirkstall-road, Leeds, 3, as an 
alternative to the firm’s well-known mechanical stoker 
with trough bars and steam-jet forced draught. The 
main features of this grate have been retained in the 
new design, including the self-cleaning action of the 
moving grate, but the draught is provided by a direct- 
coupled motor-driven fan, which delivers the air not 
only through the grid air spaces of the bars, but through 
the spaces between the bars. The air pressure is stated 
to be low, with consequent reduction of power consump- 
tion, rather less than 3 h.p. being required to drive the 
combined stoker and fans for a Lancashire boiler 9 ft. in 
diameter. The normal efficiency of a boiler fitted with 
the new grate is given as 78 per cent., with an average 
CO, content of 13 per cent. The grate, we are informed, 
| has proved efficient in burning low-grade fuel without 
| smoke in textile mills in the North of England, 





| 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m., Storey’s-gate, S.W.1. 


To-night, 
General Meeting. ‘* Ex- 


>| ; . . - . . 
to-haust Turbines for Marine Propulsion, with Special 


Reference to the Rowan-Gétaverken System,”’ by Dr. 
J.-B. O. Sneeden. Hast Midlands Branch: Monday, 
January 27, 7 p.m., The Technical College, Newark. 
Annual Meeting. Joint Meeting with THe NrwarRk 
ENGINEERING Society. ‘ Sugar Machinery,’ by Mr. 
C. W. Murray. Midlands Branch: Wednesday, Jan- 
uary 29, 6.30 p.m., The James Watt Memorial Institute, 
Birmingham. Colour film, illustrating address of Mr. 
John Belliss. Scottish Branch : Wednesday, January 29, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow, C.2. Thomas 
Lowe Gray Lecture : ‘‘ The Future of Steam Propulsion,” 
by Mr. J. Johnson. Internal-Combustion Engine Group : 
Friday, January 31, 7 p.m., Storey’s-gate, 8.W.1. 
Informal Discussion: ‘‘ Service Maintenance of High- 
Speed Internal-Combustion Engines for Transport and 
Power,” to be introduced by Mr. E. C. Ottaway. 

Nortu-East Coast Instrrution or ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Neweastle-upon-Tyne. ‘“ The Protection of Ships’ Hulls 
Against Marine Corrosion,” by Mr. W. E. Lewis. 

INsTITUTION OF ELEctTRIcAL ENGINEERS.-—North- 
Eastern Centre: Monday, January 27, 7 p.m., The 
Rendezvous Restaurant, Pilgrim-street, Newcastle-upon- 
Tyne. Informal Discussion: * Radio Interference from 
Electrical Power Circuits,” to be introduced by Messrs. 
W. F. Smith and P. J. Ryle. South-Midland Centre : 
Monday, January 27, 7 p.m., The James Watt Memorial 
Institute, Birmingham. Informal Discussion : *‘ Domes- 
tic Electric Appliances,”’ to be introduced by Messrs, G. 8. 
Cattell and G. E. Middleton. Scottish Centre : Tuesday, 
January 28, 7 p.m., The North British Station Hotel, 
Edinburgh. “ The Effect of Legislation and Regulations 
upon Electricity Distribution,’ by Mr. W. Fennell. 
South-Midland Centre ; Tuesday, January 28, 7.30 p.m., 
The Town Hall, Birmingham. Address on James Watt 
by Professor Sir Thomas Hudson Beare. Institution ! 
Thursday, January 30, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. ‘‘ Micro-Ray 
Communication,” by Messrs. W. L. McPherson and 
E. H. Ullrich. Jrish Centre: Thursday, January 30, 
6 p.m., Trinity College, Dublin. “ Trolley-’Bus Equip- 
ments,”’ by Mr. E. T. Hippisley. West Wales (Swansea) 
Sub-Centre: Thursday, January 30, 6.30 p.m., The 
Chamber of Commerce, Exchange Buildings, Swansea. 
Informal Discussion: ‘ Features in the Breakdown of 
Electrical Machinery in Mining and Metal Industries,” 
to be opened by Mr. J. E. Dawtrey. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, January 28, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. “* Notes 
on the Application of Light Alloys to General Engin- 
eering,”’ by Mr. G. A. Clavey. 

InstrruTIoN oF Crivi. ENnoineErs.—Manchester and 
District Association: Wednesday, January 29, 6.45 
p-m., The Manchester Literary and Philosophical 
Society, 36, George-street, Manchester. Discussion : 
“The Interim Report of the Committee on Floods in 
Relation to Reservoir Practice,” to be opened by Mr. 
W. J. E. Binnie. Yorkshire Association: Thursday, 
January 30, 7.30 p.m., The Hotel Metropole, Leeds, 
“Applications of Steel Sheet Piling to Engineering 
Construction,” by Mr. 8. Packshaw. 

Roya Instrrution.—Thursday, January 30, 5.15 p.m, 
21, Albemarle-street, W.1. “ Leonardo da Vinci,” by 
Mr. Kenneth Clark. 

[INstrruTe oF Metars.—-Birmingham Local Section : 
Thursday, January 30, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ The Polishing of Metals,” by 
Mr. E. J. Dobbs. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








CoLp-SToRAGE INSTALLATION AT BULGARIAN Port. 
The Municipal Council of the Bulgarian Port of Burgas, 
on the Black Sea, has decided to erect, early this spring, 
a large modern cold-storage installation, close to one of 
the loading wharves, where perishable and other goods 
may be collected and stored in quantities and held until 
shipping is available. Ample space will be allotted for 
meat and dressed poultry, fruit, vegetables and other 
goods. The Port of Burgas is now the principal shipping 
centre for Bulgarian exports, and the authorities are 
considering plans for improving loading facilities, wharves, 
&c., to accommodate vessels of any draught. The cold- 
storage plant is part of the new extension scheme, which 
will take from two to three years to complete. 

British STANDARD SPECIFICATIONS FoR TaR.—The 
British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued two specifications relating to 
tar. The first, which is designated No. 616—1936, 
refers to the sampling of coal tar and its products, and 
is divided into four sections covering general iy ye 
design and use of ap tus, general procedure for the 
sampling of casks, , tanks and pipe lines, and 
the method of drawing a bulk sample and the prepare- 
tion, from the bulk sample, of a final sample. 
The second specification, o. 618—1935, refers to 
the examination and control of emulsions of road tar, 
and of road tar-asphaltic bitumen mixtures for penetra- 
tion (grouting and semi-grouting) and surface dressing. 
It constitutes the first specification for a cold road 
dressing incorporating tar. Copies of either A gemew y 
may be obtained from the B.S.I. price 2s. 2d. post free , 
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His Majesty 


GEORGE V., 


By THE GRACE or Gop, or Great Britain. IRELAND. 


AND OF THE British DoMINIONS BEYOND THE SEAS. 


King, 
Defender of the Faith, 


Emperor of India. 


Born at Marlborough House, June 3, 1865; 

Succeeded to the Throne, May 6, 1910; 

Crowned, June 22, 1911; 

Married Her Serene Highness PRINCESS 
VICTORIA MARY AUGUSTA LOUISE 


OLGA PAULINE CLAUDINE AGNES, 


July 6, 1893. 


DIED, JANUARY 20, 1936. 
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ENGINEERING. 


HE news broadcast late on Monday night of the death of Our Beloved Sovereign, His 
Majesty King George V, will have been received by all our readers with profound 
sorrow, heartfelt we know by those who are loyal subjects of the Crown, equally 

with those of other nationalities who have come to recognise how much of good has rested 

with the representatives of our Royal House in these latter years. 

While we have no need to refer in these pages to the dignified place His Majesty held 
in the world of politics, in a term of years which brought with them some of the most difficult 
problems, we can, as engineers, stress the interest which He took in the progress for which, 
professionally and industrially, we have been responsible, while as citizens we have all 
enjoyed the example and common bond of home life which His Majesty and the Royal 
Family have set before our Nation. 

Like His august father, King Edward, His late Majesty was Patron of the leading technical 
institutions, with the exception of the Institution of Mechanical Engineers, of which, after 
His Accession to the Throne he continued to be an Honorary Life Member. Throughout 
His Reign King George manifested an intimate interest in engineering matters, probably 
due to some extent to His close association with machinery in His younger days in the Navy. 
He was ever ready to grace by His presence the completion of important engineering works, 
and at one time and another visited most of our important industrial centres. At the time 
of His Silver Jubilee last year, it was possible for us to show how widely He had recognised 
merit in the various branches of engineering, during the twenty-five years of His Reign, 
to an extent, in fact, never before attained, and in a measure which, when the facts were 
collected, occasioned to some no little surprise. 

In writing at the time of the death of His Majesty King Edward VII, we spoke of the 
great advances made during His Reign—yet they were small compared with those of the past 
twenty-five years. When King George came to the Throne wireless was still largely experi- 
mental and flying was a great hazard. To-day the world could scarcely continue without 
these and other equally striking accomplishments of the past years. While His Majesty 
did not avail Himself of air travel, He has seen His sons grow up to do so ; while the manner 
in which He has utilised wireless in recent days to reach the homes of His subjects in all parts 
of the globe has sent thrills through the Empire and the whole World. Such personal contact 
has, of course, never before been possible between a monarch and his people. 


It was the War which brought Him into closest contact with His people, when He shared 
their anxieties and sorrows, moving among them as a personal friend, and it was these years 
of stress which laid the foundation of the deep affection which resulted in our Royal House 
emerging from the War more firmly established than ever, and which culminated last year 
in that most wonderful spontaneous demonstration of love and loyalty at the time of the 
Silver Jubilee. If any earthly reward were needed, His Majesty and His Beloved Consort 
Queen Mary had it then, when all their subjects, as well as people unconnected with us 
by national ties, joined in our Thanksgiving and so great rejoicings. As all were made aware 
by His Majesty over the wireless at the time, He was deeply touched by this great demon- 
stration which must have been quite unprecedented in the world’s history. We wrote in 
these columns that King Edward was the most popular man in the kingdom. Of his son 
King George it may well be said that He was the most loved. Henceforth is laid up for Him 
a Crown of Glory in the memory of all of us who are old enough to appreciate the events 
through which our Nation has passed during His Reign, and the great influence for good 
which His public and private life have been in these years. We may, indeed, congratulate 
ourselves that we have lived in days when the Throne has been occupied so worthily, and 
we can do no better than pray that the mantle of the Father may fall in fullest measure upon 
His Royal Son, now called upon to take up His August Father’s responsibilities. To His 
Majesty King Edward VIII, to Her Gracious Majesty Queen Mary, and to all Members of 
the Royal Family, our readers will join with us in offering loyal homage and humble 
sympathy in the passing of One who indeed became a very Father to his People. 


God Save The King. 
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One of the outstanding features of aeronautical 
development is, undoubtedly, the rate at which 
progress continues to be made even though no 
| radical change in the major principles of aircraft 
design has occurred for a great many years. The 
most casual interest in aeroplanes reveals, in almost 
jevery new type of machine, some advance towards 
| the perfectly “clean” external form, everywhere 
free from projections and sudden changes of contour. 
From published accounts of aircraft performance, 
moreover, it is easy to infer that corresponding 
advances are taking place in less obvious directions. 
| It may, in fact, be accepted that the advantages 
jaccruing from such matters as smooth surfaces 
jand fair lines, retractable undercarriage, engine 
cooling, variable pitch airscrews, structural rigidity 
|combined with light weight, or the avoidance of 
| aerodynamic interference, are well understood and 
|appreciated. How effective these improvements 
can become in competent hands has been demon- 
| strated more than once within the past two years, 
|though, perhaps, never more convincingly than 
'when Scott and Black flew the 11,300 miles from 
Mildenhall to Melbourne within three days. What 
is perhaps less widely and less deservedly appre- 
ciated is the part played by research institutions 
in establishing the merits of aeronautical develop- 
ments on a quantitative basis so as to enable de- 
signers to utilise them in the most efficient practical 
way. Inevitably, the transition from the laboratory 
to the factory takes time, though the time-lag 
is relatively short in aeronautics. It follows that 
any account of current and recently completed 
research provides a reliable indication of the present 
trend of development in aircraft design and of the 
extent and value of the advances which may be 
|expected to take practical shape in the course of 
@ year or two. 

With all such work carried out in this country, 
‘whether in Government institutions, universities, 


j 
| or industrial laboratories, the Aeronautical Research 
|Committee is closely concerned, and its annual 
| Report* is a noteworthy document as much for 
| its implications as for the facts it contains. In 
connection, for example, with aero engines, it is a 
fact that an automatic mixture control device 
has been evolved at the Royal Aircraft Establish- 
ment which has been found during extensive trials 
to reduce fuel consumption by from 14 per cent. to 
30 per cent., according to the conditions of flight. 
Apart from the very substantial monetary value 
of such an economy, the apparatus implies many 
incidental advantages, notably the possibilities of 
increasing the range of aeroplanes between refuelling 
stations, and of relieving the pilot of the troublesome 
duty of endeavouring to secure correct regulation 
of mixture strength by manual operation of the 
altitude control. Another novel engine fitting is 
an automatic arrangement which detects the onset 
of freezing in the carburettor, induces an addition 
of alcohol to the fuel supply, whereby ice formation 
is eliminated, and maintains the flow of alcohol 
only until the ice has all been dispersed. Concur- 
rently with these specific improvements, the endea- 
|vour to reduce the weight : horse-power ratio of 
| aircraft engines is being actively pursued alike by 
research workers and manufacturers. The problem 
is unusually complicated, in as much as the reduc- 
tion of air resistance as well as of weight is desired, 
along with high power output and adequate cooling. 
Moreover, the mutual interaction between engine, 
body and airscrew slipstream exerts an important 
influence on the achievement of a successful com- 
bination of these engine qualities in any particular 
machine. For this class of work alone the new 24-ft. 
wind tunnel at Farnborough would be justified, 
and the results already obtained with it support 
the general conclusion that the present steady 
progress in engine design shows no sign of abatement. 
The Committee express their confident expectation 
| that commercial aircraft engines will, in the future 
weigh no more than 1 lb. per horse-power—a 
| decidedly conservative expression of opinion in 
| view of the fact that the Bristol ** Pegasus ”’ engine, 
| already in production, weighs no more than 1-08 Ib, 
per horse-power. Excellent progress, meanwhile, 
is being made in the development of a two-cycle, 
sleeve-valve, compression-ignition engine, but the 
improvement of the petrol engine more than keeps 
pace with its attractive competitor, so that it is 
likely to be a long time before the petrol engine is 
superseded on the grounds of economy. 





Most of the other major lines of research are 
concerned with various aspects of the low-resistance, 
high-speed aeroplane. The compressed air tunnel 
at the National Physical Laboratory has played an 
essential part in establishing the maximum lift 
characteristics of wings at full scale Reynolds 
numbers, and in furnishing numerical data regarding 
the effects, on resistance, of roughness and irregu- 
larities on the external surfaces of aeroplanes. How 
nearly the design of a machine having low initial 
and maintenance costs can approach the ideal of a 
continuous surface, everywhere smooth to within 
a few thousandths of an inch, remains, of course, 
a question of economy which will doubtless be 


light-alloy sheets. Economic considerations, simi- 
larly, underlie the achievement of low structure 
weight apart from which the full advantages of 
these recent improvements in aerodynamic design 
cannot be realised. It is of interest, consequently, 
to note that the Committee attaches great import- 
ance to the new and unconventional “ geodetic ” 
form of construction which combines lightness with 
great strength and torsional rigidity. This matter 
of structural stiffness, as distinct from, though 
necessarily in association with, structural strength, is 
now regarded with increasing concern as the speed 
of aircraft increases. Last year’s investigation 
of a series of accidents to Puss Moth aeroplanes 
left no room for doubt that wing flutter, arising 
from insufficient rigidity, was the predominant 
cause of these failures; and since finality in the 
prediction of fluttering characteristics has by no 





* Aeronautical Research Committee Report for the Yeat 
1934-35. Published by H.M. Stationery Office. (Price 
' Le, Gd, net.) 





solved by gradual advances in the production of 
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means been reached, the experimental and mathe- 
matical study of the subject is very properly being 
continued. From recent work under this head, 
the conclusion has emerged that irreversibility 
of controls may prove a more positive method of 
preventing flutter than the mass balancing at 
present adopted. The idea itself is an old one 
and has previously encountered opposition from 
pilots who rely—perhaps to a less extent nowadays 
than formerly—on the “ feel” of the controls to 
maintain the trim and balance of a machine, largely 
anticipating in this way the deviations from steady 
flight due to atmospheric turbulence. It may, 
doubtless, be accepted that the opinions of pilots 
on this point are receiving full consideration. In 
an associated connection, indeed, specific research 
is being directed towards improving the “* harmony ” 
of controls so as to match as nearly as practicable 
the efforts exerted on the different controls when a 
machine is being manceuvred. 

Aircraft flutter, while constantly presenting fresh 
matter for research—the servo-controlled rudders of 
large aeroplanes are a typical recent example— 
is but one aspect, however, of the general question of 
safety in aviation which continues to engage the 
attention of the Committee. Stability under the 
effects of atmospheric gusts, spinning propensities 
and aerodynamic characteristics at the stall are 
still subjects for theoretical and experimental 
investigation. Moreover, the increased speed of 
low resistance machines has not only widened the 
scope of this class of inquiry but has created a whole 
range of new problems connected with safety in 
landing, calling for a thorough determination of the | 
characteristics of the trailing flaps, spoiler plates, 
slotted flaps and kindred devices used to reduce | 
the speed of aircraft prior to alighting. Concurrent- 
ly also, with aerodynamic work, extensive metallur- | 
gical and engineering researches are in progress 
with the result that lighter, more reliable and less 
corrodible materials are being developed for struc- 
tural purposes. Nor are the amenities of passengers 
being neglected. On the contrary, the abatement 
of aircraft noise has been so materially advanced, 
by recent successful experiments on exhaust silencers 
some of which have given a reduction of 30 decibels 
with almost negligible back pressure, that engine 
and airscrew noise combined may now be less 
than that produced by the turbulent hiss of the 
machine through the air. This source of noise will 
be reduced, of course, as the aerodynamic efficiency 
of aeroplanes is improved, but the next pre- 
dominant source of noise will then require to be 
suppressed, and much remains to be accomplished 
before noise ceases to be troublesome. 

And just as the noise abatement problem is 
unending, so also all the other problems, throughout 
the tremendous field of investigation supervised 
by the Aeronautical Research Committee, are 
unending. Indeed, it is safe to assume that the 
work will grow, both in volume and complexity, 
until some other mode of transport supersedes rad 
aeroplane. For the time being it is enough to 
predict that, as the outcome of research, the aero- | 
plane even in the near future will be appreciably 
safer, faster, cheaper and quieter than it is to-day. 











THE HOME PRODUCTION OF 
LUBRICATING OILS. 


THe subject of the production from coal of the | 
oils required in the internal-combustion engine and 
of fuel oils in general has bulked largely in recent | 
discussions of technical bodies. It cannot be denied | 
that this has been due not only to its inherent 
scientific interest, but in perhaps still greater measure | 
to a very natural disquiet, consequent upon our | 
dependence upon imported oil, in regard to the 
possible position of this country in the event of 
international complications. Mr. K. Gordon, in 
his Institute of Fuel paper referred to in our issue 
of November 29, described the practical hydrogena- 
tion plant with which our readers are familiar, but 
confessed that no steps had yet been taken to 
Investigate, far less to manufacture at Billingham, 





lubricating oils from coal. At another Institute of | oils. 


Fuel meeting there was an informal discussion upon | 


| department upon the synthetic production of lubri- 


| For example, it is highly detrimental to oil for it 


|is something to be said for the contention that as 
| the whole problem is a matter of national expediency, 


ENGINEERING. 


is in sight no home source of lubricating oils, 
although without lubricants the availability of 
untold quantities of burning oils of every grade 
would be of little value. Lubricants, in short, 
appear to represent to-day our Achilles’ Heel. 
The report of the Fuel Research Board which was 
discussed in these columns on December 6 last, 
has little comfort to offer. In the 1934 report the 
best that the Board could say was that “at the 
Fuel Research Station oils which have lubricating 
properties although they are not yet suitable as 
commercial lubricants, are being obtained from coal 
products.”” In the 1935 report we read that 
“success has not yet been attained in the attempt 
to use tar for the manufacture of lubricating oil.” 
The Board indicated that four lines of attack are 
being followed: (a) the polymerisation of light 
| spirits obtained in the low-temperature carbonisa- 
tion of coal; (6) the separation of suitable oils 
|from the products of the hydrogenation of coal 
or tar; (c) the polymerisation of unsaturated 
hydrocarbon gases obtained from coal or from coal 
products ; (d) the condensation of oils produced 
catalytically from water gas. It is indicated in 
that report that the information at present available 
suggests that oils having the desired properties are 
most likely to be obtained by splitting the coal 
into relatively simple units, such as ethylene or a 
carbon monoxide-hydrogen mixture, and subjecting 
these simple gases to chemical treatment. From 
this it is to be inferred that no real success has yet 
attended any of the more obvious methods that 
have been tried and that oils produced by hydrogena- 
tion or carbonisation are not suitable either directly 
or as raw materials for the production of oils for 
lubrication. 

In these special circumstances of the lubrication 
situation it is especially appropriate that Professor 
A. W. Nash, head of the Department of Oil Engin- 
eering and Refining at Birmingham University, 
should have been asked by the Institute of Fuel 
to give, jointly with his colleagues Mr. F. C. Hall 
and Mr. W. R. Wiggins, an account of the researches 
that have been for many years in progress in his 








cants from coal or coal products. Lubricating oils 
are, of course, of many qualities, according to the 
character of the machinery for which they are to 
be used. The total consumption in this country 
is about 115 million gallons, or about 5 per cent. 
of the total oil imported. One of the difficulties in 
producing this small amount of oil of divers qualities 
arises from the very high quality of existing lubri- 
cating oils resulting from the skill of the petroleum 
chemist, which induces the engineer to make ever 
more and more stringent demands upon his lubricant. 
It was suggested in the course of Professor Nash’s 
paper that in addition to the study that chemists 
are now making into the synthesis of oils having 
the necessary properties, engineers should look into 
the question of re-designing their machinery so as 
to reduce the work to be done by the lubricant. 


to be brought into contact with hot products of 
combustion, and by taking more care in design this 
might often be avoided. The more extended use 
of special metals for moving parts might also reduce 
the work to be performed by the lubricant. There 


the engineer should do what he can to assist by re- 
ducing his demands wherever possible, instead of 
going his own way and expecting the chemist to keep 
pace with his uttermost requirements. Lubricating 
oils to-day must fulfil at least four stringent con- 
ditions: their viscosity must vary as little as 
possible over a wide variation of temperature ; 
they must retain their fluidity at low temperatures ; 
they must not decompose thermally with deposition 
of carbon in the engine cylinder ; and they must be 
reasonably resistant to oxidation. No oil from coal 
has yet been found that will fulfil these conditions 
in their entirety. All seem to break down at lower 
temperatures, either by thermal decomposition or 
by oxidation, than do the established commercial 
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starting with the gaseous olefines, with the gaseous 
or the solid paraffins, with the aromatic compounds 
of high-temperature carbonisation, or with the coke. 
The coke is converted into water gas, and that in 
turn into paraffins or olefines. In essence, there- 
fore, paraffins, olefines or aromatic hydrocarbons 
are the starting point, and these are subjected to 
a variety of chemical changes—polymerisation, 
condensation, chlorination followed by dechlorina- 
tion—either separately or together. Professor Nash 
and his colleagues have worked upon the non- 
catalytic and the catalytic polymerisation of the 
hydrocarbons, upon the dechlorination of chlori- 
nated hydrocarbons, upon the condensation of 
olefines with aromatic hydrocarbons, and upon the 
condensation of alkyl chlorides with aromatic 
hydrocarbons. The use of a catalyst consisting of a 
mixture of aluminium and aluminium chloride is 
regarded as an important step forward and has 
been applied particularly to the last-mentioned 
reaction. In general, Professor Nash believes that 
he has produced oils ‘* with viscosity characteristics 
comparable with those of certain commercial 
petroleum lubricants,’ and by the use of metallic 
aluminium catalysts “ high-grade lubricating oils ” 
of which he says that “the viscosity indices and 
oxidation stability are superior to those of commer- 
cial products.” All that remains is a practical 
test in a suitable engine, but that has yet to be 
performed, and until the field test has proved the 
laboratory verdict, it cannot be said that even on 
the laboratory bench, and regardless of cost, the 
problem of the home production of lubricating oils 
has been solved. 

It is a surprising fact that we do not know the 
constitution of any hydrocarbon in any commercial 
lubricating oil. The experiments to which reference 
has just been made may be rendered comprehensible 
to the engineer if it is stated that the reactions used 
are all methods of increasing the size of the chemical 
molecule by adding atoms to it. Long paraffin 
chains are, in general, valuable components of 
lubricating oils, and therefore paraffins and alkyl 
derivatives which possess these chains are used as 
the starting-point. A lubricating oil is essentially 
a colloid and is a two-phase system, colloid oil, 
showing the Tyndall cone. Very high molecular 
weight is therefore necessary. Probably the present 
lack of success is due to the fact that chemists have 
not yet built up a sufficiently complex molecule 
which at the same time has a stable structure. 
That is the chemical problem underlying the pro- 
duction of lubricating oil synthetically. If the 
engineer can help in the ways that have been 
suggested, it may be possible to use a less complex 
molecule, easier to produce and more stable when 
produced. 








NOTES. 
TELEPHONE DEVELOPMENT IN THE LONDON ARBA. 


ACCORDING to a statement issued by the Post 
Office, the accelerated development, which followed 
the reduction in telephone charges in October, 1934, 
was maintained during 1935, and the increase in 
the number of connections in the London area was 
greater than in any previous year. Actually, the 
number of telephones rose by 66,000 to 938,000, 
and the total number of calls originated was 
929,000,000, an increase of 72,000,000 over the 
total of 1934. There are now 250 exchanges in 
the area, of which 85 ars worked automatically. 
Upwards of 60 per cent. of the calls were 
criginated by subscribers connected to such ex- 
changes. Considerable further transfers to the 
automatic system are in contemplation and it is 
anticipated that by 1940 all the exchanges within 
ten miles of Oxford Circus will have been converted. 
The number of direct exchange lines was 546,000, 
the increase for the year being 40,000, or about 
8 per cent., compared with an increase of 6 per 
cent. in 1934 and 3 per cent. in 1933. The total 
number of subscribers to the Telex service was 125, 
and connections are now available over special 
junctions to Liverpool, Manchester and Glasgow. 
There are also 220 teleprinter circuits working to 





In general there are seven methods whereby the 


the adequacy of our fuel supplies in a time of national | products of the carbonisation of coal might be used 


emergency, and again it was recognised that there | 


for the production of lubricating oils. These involve | 


various towns, an increase of nearly 30 per cent. 
The development of the long-distance service was 
greatly stimulated during 1935 by the reduction in 
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the charges, with the result that additions to the 
trunk network were necessary. Extensions to a 
number of existing routes were made and new direct 
routes were opened between London and Chester, 
Falmouth, Grimsby, Leamington Spa, Shrewsbury, 
Taunton, and Truro. Direct routes will also be 
opened shortly between London and Dundee, Perth 
and Carlisle. Communication was established be- 
tween mainland and the Island of Islay in the 
Inner Hebrides. The reduced charges resulted in 
a marked 
200 per cent. during the night period. This was 
maintained throughout the year. Just before Bank 
Holidays, upwards of 7,000 calls were dealt with 
nightly in the Trunk Exchange. The increase in 
the day trunk traffic was about 16 per cent. Put 
in figures, the number of trunk calls increased from 


4,248,000 in 1934 to 5,761,000, of which 1,653,400 | 


were dealt with between 7 p.m. and midnight. 


The Continental traffic also increased to 761,000) 


calls, financial crises in Belgium, France, Holland 
and Italy, and the Italo-Abyssinian dispute all 
having a stimulating effect. Communications with 


other parts of the Empire also rose to 12,000, | 


partly owing to the Silver Jubilee. The average 
time from the commencement of a call until the 
call subseriber answered was 36-6 seconds, and is 
the lowest yet recorded. 

TRADE 


BETWREN THE COAL AND 


APPLIANCE MAKERS. 


Co-OPERATION 


it is announced that the national organisations 
interested in the manufacture and distribution of 
coal- burning appliances have decided to set up a 
Joint Consultative Board to co-operate with the 
coal trade. The formation of this body has been 
occasioned by the fact that coal can only be sold to 
a purchaser who has an appliance in which he can 
use it. The cost of such an appliance is, however, 


considerable, and once installed is 


to put it no higher, that their distributors should 


have an accurate knowledge of their operation and | 


of the characteristics of the various solid fuels for 
the combustion of which they are designed. 
fact, common knowledge at the present time that the 
public is often allowed to use unsuitable fuel in their 
stoves and that expense and dissatisfaction are the 
results. The Joint Board, of which Colonel J. H. M. 
Greenly, C.B.E., is to be chairman, has been set 
up as the result of a conference at which the 


British Ironfounders’ Association, the Builders and | 


Plumbers’ Merchants’ Association, the Coal Burning 
Appliance Makers’ Association, the Coal Merchants’ 
Federation of Great Britain, the Coal Utilisation 


Council, the Ironmongers’ Federated Association, 


and the National Federation of Builders’ Merchants | 


were represented. It will be responsible for 
arranging such co-operation between coal merchants, 
ironmongers, builders’ merchants, and manufac- 
turers in different towns, that users of solid-fuel- 
burning appliances will be supplied with the best 
and most economical fuel. In this connection it 
will initiate suitabe propaganda and generally do 
what it can to stimulate the public interest 


Tur New Zeatanp Government Railways. 


In common with the railway administrations of 
many countries, the New Zealand Government 
Railways are meeting with severe competition from 
road-transport enterprises. By further increasing 
the efficiency of the railway service, however, by 


the introduction of special goods rates and reduced | 


passenger fares, and also by an intensive publicity 
campaign, the Railways Board is succeeding in 
retaining passenger and goods traffic threatened 
by rival transport undertakings. That the efforts 
made have gone even further and that they have 
even succeeded in winning back some of the lost 
traffic is apparent from the annual report of the 
Board for the year ending March 31, 1935, Com- 


increase in trunk traffic, amounting to} 


difficult to| 
replace, unless the advantages of a change are | 
unmistakable and/or unless favourable terms are | 
offered. Moreover, technical improvement in modern | 
solid-fuel burning appliances renders it desirable, | 


It is, in | 
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statistics are undoubtedly influenced by economic 
factors, it is fair to assume that the Board’s pro- 
| gressive policy was responsible for a proportion, at 
all events, of these increases, and the fact that the 
| harvest for the year under review was not excep- 
| tionally heavy, but on the contrary, appears to 
| have been below the average, constitutes additional 
evidence. The total gross earnings of the Railways 
for the year ending March 31, 1935, amounted to 
| 6,627,928/., and the working expenses to 5,540,4371., 
leaving a balance of 1,087,491/, This sum repre- 
sents about one-half of the interest charges due, 
hence the authorities are renewing their appeals 
for an increased measure of support, in order that 
|the deficit, which has to be borne by the com- 
munity, may be reduced, The work carried out 
during the year in the Board’s workshops and by its 
Way and Works Department, appears to have been 
mainly of a routine nature. A work of some 
considerable importance, however, is the construc- 
tion of a new station at Wellington, which was in 
active progress when the report was written; the 
anticipation is that the new station and yards 
will be completed and available for use on April 1, 
1937. New locomotives, coaches and wagons were 
built to meet the requirements of the service, and 
others were repaired and _ reconditioned. The 
permanent way, tunnels, bridges and culverts, | 
buildings and equipment, were also maintained at | 
the necessary standard to ensure efficiency. 


| 
| 





tate Or Bririsa MILITARY 


AIRCRAFT. 


THe AccIDENT 

The accident returns of the Royal Air Force for | 
1935, recently published, provide unmistakable | 
evidence of the skill of the aviators, on the one | 
hand, and of the remarkable dependability of | 
British military aircraft and engines, on the other. | 
During the past twelve months the R.A.F. machines 
have beaten the record of 1934 for hours flown, 
and on a very moderate estimate have covered at 
least 50,000,000 miles. Yet the number of serious 
accidents, in spite of the largely-increased amount of 
flying, often under very difficult and daring con- 
ditions,and the rapid growth of the Service, compares 
very favourably with previous years ; and the two- 
| year period 1934-5 is far better than any similar 
period in the history of British military flying. In 
all, 41 men have lost their lives in 25 R.A.F. flying 
|accidents last year. Nine of these were in one 
| disaster, that of the flying boat which crashed on 
to a hillside in cloud. The previous year’s corre- 
| sponding figures were 31 killed in 20 accidents. In 
1921, when the Service was about one-quarter of its 
present size and the machines flew only about 
5,000,000 miles, 37 men were killed in 22 accidents, | 
and there was | death for every 2,238 hours’ flying. | 
In 1934 and 1935 the rate was only one in approxi- | 
mately 12,000 hours of flying. While even this 
relatively small loss is to be deeply deplored, no | 
ground for adverse criticism exists on this score of a | 
Service that to-day numbers some 35,000 men, and | 
it can be confidently anticipated that the advance 
of aeronautical science will lower the accident ratio | 
still further. The conditions of service are often | 
|hazardous and arduous. The men cannot, and | 
indeed would not ask to be sheltered from all risk, 
although foolhardiness is severely discouraged and 
no reasonable precautions are omitted. Moreover, 
many Royal Air Force squadrons are engaged fre- 
| quently in active operations in difficult country, 
| such, for example, as the North-West Frontier of 
| India, or quelling tribal disturbances in Arabia. 
They are charged with patrol and policing duties 
over great territories, flying every day in at least 
three continents, and much of the time under 
| conditions where engine failure or lack of sound 
| judgment and flying sense would mean disaster. 
Even at home in the British Isles the Service endures 
| much bad weather; for its essential routine and 
| training work it has no region of constant sunshine 
|and perfect visibility, comparable for instance with 
| the great State of Texas, where much of the United 
| States military flying is done. This year’s record 
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of Service pilots and to the introduction of blind 
flying and higher standards of navigation, and 
partly also, probably in still greater measure, to 
the very high efficiency and dependability of British 
aircraft and engine design and _ construction. 
Mechanical failure is now extremely rare. It can 
be confidently asserted that trouble with a modern 
British warplane is never anticipated and rarely 
occurs. One squadron, for example, reported 
recently one forced landing, and that without 
damage, in the course of 1,700 hours of squadron 
flying, which reveals a progress in aeronautical 
engineering of which all too little is heard, and 
bearing directly on the safety of all kinds of aviation, 
civil as well as military. 
ELECTRIFICATION ON WIRRAL 
PENINSULA. 


RaILWway THE 


As announced in ENGrngreRtne of November 8, 
1935, part of the works covered by the Railways 
(Agreement) Act, 1935, under which a finance 
company is to make loans to the railway companies 
up to 26,500,000/., is the electrification of certain 
lines in the Wirral Peninsula. These comprise the 
lines of the London Midland and Scottish system 
from Birkenhead Park to New Brighton and West 
Kirby, respectively. This conversion will enable a 
connection to be made with the Mersey Railway 
at Birkenhead Park and through trains to be run 
between the Peninsula and Liverpool (Central 
station). The new routes will be operated on the 
third-rail direct-current system at 650 volts. Some 
alterations will be necessary on the Mersey Railway 
to permit through running, while to increase the 
facilities for dealing with traffic at the James-street 
station, Liverpool, two of the existing hydraulic 
lifts will be replaced by four high-speed electric 
lifts. A 10-minute service will be available both 
from West Kirby and New Brighton during the 
morning and evening business periods and a 
15-minutes service during the rest of the day. The 
improved service at midday will enable Liverpool 
business men to go home to lunch. The journey 
from West Kirby to Liverpool Central will oceupy 
27 minutes, and from West Brighton to the same 
point 20 minutes, these times both showing a 
considerable saving on the present schedule. In 
addition, it will be unnecessary to change at Birken- 
head Park. The existing stock of the Mersey 
Railway will be utilised for certain of the through 
services, but will be improved by the provision 
of heating and upholstered seats. The other trains 
will be worked by new stock of the vestibule type. 
which is to be built by the London Midland and 
Scottish Railway. This will consist of three-car 
articulated units with accommodation for both 
first and third-class passengers. Six-car trains 
will be run during the busy period. Several of the 
stations on the Wirral section will be modernised. 
We understand that the work necessitated by the 
conversion is to be put in hand forthwith. 








THE WATT BICENTENARY 
CELEBRATIONS. 


Durtnc the past fortnight, at exhibitions. 
lectures, pageants, memorial services, and gather- 
ings of many kinds, numerous tributes have been 
paid to the memory of Watt in connection with the 
commemoration of the bicentenary of his birth. 
Meetings have taken place both in this country 
and the United States, and notable men in many 
walks of life have joined in the proceedings. In 
some instances attention has been focused on 
Watt as an original investigator, a master of 
methodical method ; in others as the fertile inventor 
equally capable of improving instruments and of 
devising mechanical appliances; on other occa- 
sions the theme has been Watt as the practical 
constructor. As with so many men, it was force 
of circumstances more than natural inclination 
that largely determined Watt's career. By tem- 
perament, and through his early environment. 
he was far more fitted for the study and the labora- 


pared with the previous twelve months, passenger | is really all the more striking by reason of the| tory than for the rough and tumble of mills and 
journeys rose by 607,281, representing an increase | increased flying in air exercises and manceuvres| mines, and, indeed, was seldom really happy away 
of 32,254/. in revenue, and, similarly, the total | under conditions closely simulating those of active | from his books, his instruments and his private 


tonnage of the goods carried increased by 381,761 
and the earnings by 227,189/. While 


service. The reduction in the accidents record is 


workroom. Never, perhaps, was a great engineer 


traffic ‘due partly to extension of the instructional period | less a master of men and an organiser, and had it 
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not been for the friends who stood by him through | version of the whole mass of a particle had been 
thick and thin, his life’s story would have been| recently observed. When a_ positive electron 
very different. But, however this may be, he is | coalesced with a negative electron in its path, the 
to-day, a8 he was in his own lifetime, recognised | mass represented by them jointly disappeared in a 
as the outstanding contributor to the mechanisation | blaze of radiation. Under certain restricted condi- 
of industry which we associate with the latter half | tions it thus appeared that mass and energy were 
of the eighteenth and the early part of the nine- | mutually convertible. The lecture was illustrated 
teenth century. | with slides, and as one of his listeners remarked, 
Foremost among the celebrations were those at | Lord Rutherford caused his hearers to think they 
Greenock, which lasted from Monday, January 13 | knew more of the subject than they really did. 
to Sunday, January 19. The first event was the} In concluding our account of the Greenock 
opening of an exhibition in the Greenock Library | celebrations, it may be remarked that the whole 
and Lecture Hall of the Watt Institution by Sir | arrangements have been organised by a committee 
Hugh Shaw-Stewart, Bart., the grandson of Sir|of which Mr. H. Ferrier is the chairman and Mr. 
Michael Shaw-Stewart. who, in 1836, just a century | H. Henderson the honorary secretary. Among the 
ago, laid the foundation stone of the Institution. | objects of this committee are the founding of a 
The Institution owed much to James Watt, Junior, | Prize’ Fund for Engineering Students, the comple- 
while the scientific section of its library may be said | tion of the Watt Cairn in Greenock Cemetery as an 
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to have been begun by Watt himself, who, in 1816, 
gave 1001. for the purchase of books for the youth 
of Greenock. 

The opening of the exhibition was followed on 
Wednesday and Thursday by a pageant in Greenock 
Town Hall given by the past and present pupils of 
the High School, illustrating episodes in the life of 
Watt and the history of the town. On Friday 
followed the delivery of the Watt Anniversary 
Lecture to the Greenock Philosophical Society by 
Lord Rutherford, who took for his subject “ The 
Transformation of Energy.” The Watt lecture 
was founded in 1865, in which year Joule dealt with 
the Science of Heat as developed since the time of 
Watt. Heat, energy, the steam engine, power, 
radiation and matter have at various times been 
the subjects treated by past lecturers, among whom 
have been Kelvin, Maxwell, Tait, Bramwell, Unwin, 
Ferranti, Parsons and many eminent men still living. 

Watt, it will be remembered, as a youth of 
nineteen, came to London to learn instrument 
making, and then, after his return to Scotland, 
found employment in Glasgow University. There 
he came into contact with several men of alert mind, 
and Lord Rutherford took as his starting point the 
association of Watt with Joseph Black, to whom we 
owe the theory of latent heat. The turning point 
of Watt’s studies, however, came in 1763, when the 
model of a Newcomen engine belonging to the 
University came into his hands for repair. From 
a study of the action of this model he was led to 
the invention of the separate condenser, the first of 
his many improvements on the steam engine. This 
modification of the Newcomen engine, Lord Ruther- 
ford said, was liable to-day to give a deceptive 
impression of simplicity and obviousness, It re- 
quired, however, the genius of a Watt to recognise 
the problem that awaited solution. 

From Watt and Black, Lord Rutherford then 
turned to the steam engine as an apparatus for the 
production of mechanical power, the work of 
Rumford, Mayer, Joule, Carnot, Clausius and 
Kelvin on heat and work, the laws of thermo- 
dynamics, and on the principle of the conservation 
of energy. It must be borne in mind, he said, 
that “energy,” which is generally defined as “ the 
capacity for doing work,” is an abstract conception, 
for energy can neither be seen nor measured 
directly. Its evaluation depends on the measure- 
ment of other quantities, and these are different 
for each type of energy involved. While it is an 
act of faith to believe that the conservation of 
energy does apply to all physical systems, yet we 
know it is difficult in many cases to obtain a direct 
experimental proof of its validity. 

_ The development of the principle of the conserva- 
tion of energy belonged to the last century ; to the 
present century belongs the recognition of a funda- 
mental relation between mass and energy, and to 
this aspect Lord Rutherford devoted the second 
half of his lecture. The conclusion that the destruc- 
tion of mass involved the appearance of a corre- 
sponding amount of energy had been experimentally 
verified in a number of cases, and was brought 
out in great clearness in investigations of the trans- 
formations of atomic nuclei, This theory appeared 


| international memorial, and the placing of a plaque 
in the Watt Memorial Engineering and Navigation 
| School to mark the site of Watt’s birthplace. Funds 
have been subscribed for these objects, and on 
Saturday, January 18, the plaque was unveiled by 
Sir Godfrey Collins, Secretary of State for Scotland, 
who, in his speech, said, ‘‘ If we compare the world 
of 1736 with its limitations in resources and com- 
munication, with the speed and almost boundless 
productivity and mechanisation of modern life, we 
realise something of what we owe to Watt.” At 
the unveiling an address was given by Mr. H. W. 
Dickinson. The Watt Cairn, it may be noted, 
consists at present of a heap of loose stones some 
25 ft. high, brought from many parts of the world, 
and it is now proposed to work these into a suitable 
monument. The Greenock proceedings terminated 
with a commemoration service in the Town Hall, the 
service being broadcast from the Scottish station of 
the British Broadcasting Corporation. 

The same day that the service was held at 
Greenock, a Bicentenary Commemoration Service 
took place in Westminster Abbey, which was 
attended by the presidents and many members of 
the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Institution of Naval 
Architects, the Institution of Electrical Engineers, 





without a better spirit—a spirit capable of handling 
aright those enlarged powers which modern dis- 
covery has placed within our reach, So the final 
challenge presents itself. How is our spiritual “‘ lag ” 
to be compensated ? Where are we to find that 
larger vision, that clearer insight, that new unselfish- 
ness which the modern situation so urgently 
demands ? If the question is urgent, the answer for 
those who are Christians is‘abundantly plain. 

At the conclusion of the service a small procession 
proceeded to St. Paul’s Chapel, where wreaths were 
placed upon the Watt monument. The wreath 
deposited by Mr. J. W. Watsen, President of the 
Institution of Civil Engineers, was on behalf of 
his Institution aud other bodies. In addition, 
wreaths were deposited by Colonel Davidson on 
behalf of the Institution of Mechanical Engineers, 
and by Lord Stonehaven for the Institution of 
Naval Architects. Accompanied by the Dean, 
a few of those present went to the vestry and signed 
the Preacher’s Register. 

For those who wish to study at first hand the 
work of Watt there is no place to compare with the 
Seience Museum. The permanent collections there 
include his tools, instruments, models, engines, and 
the famous garret workshop from his house, Heath- 
field Hall, and to these have been added, for the time, 
material from the Birmingham Public Library and 
the Birmingham Assay Office, and portraits lent by 
various institutions and individuals. For the 
bicentenary, most of the exhibits have been grouped 
in the main hall, and the Catalogue of the Watt 
Bicentenary Exhibition, compiled by Mr. A. 
Stowers, is not only a valuable guide to the exhibits, 
| but an interesting souvenir of permanent interest. 
| It may be questioned whether’so large, complete, 
| and varied a collection relating to one man has 
ever before been brought together. The exhibition 
will remain open until April, and no doubt after 
all that is being said about Watt, it will be visited 
by large numbers of persons. A recent addition, 
of considerable interest, to the exhibits, is a map 
of the country showing the number and positions 
of the engines erected by Boulton and Watt during 
their partnership from 1775 to 1800. Such a map 





the Iron and Steel Institute, and several other | is of considerable value to all those who study or 


technical societies. The service was conducted 
by the Very Rev. Canon F. R. Barry, while the 
sermon was preached by the Rt. Rev. the Lord | 
Bishop of Knaresborough, Dr. P. F. D. de Labilliere. 
Taking for his text Matt. xvi, 26, “‘ What is a man 
profited if he shall gain the whole world and lose 
his own soul?” the Bishop, after a reference to 
Watt and his work, said that on this occasion it 
was appropriate to concentrate our thoughts upon 
some of the ways in which mechanical invention 
has affected human life and thought. In our 
homes, offices and streets we were dominated by 
machines. The outstanding fact is obvious—the 
life of mankind to-day is controlled by mechanical 
devices as never before, In some quarters this 
mechanisation of life is viewed with frank dismay. 
There were thinkers who could not, with Rupert 
Brooke, see ‘‘ the keen impassioned beauty of a 
great machine.”” They were only able to see a 
hideous and well-nigh invincible giant—hard, 
glittering and inhuman—that dwarfs human per- 
sonality, and both compels and symbolises a life 
of mad and unbroken monotony. But when we 
come to think of it calmly, surely it becomes 
plain that this vast advance of man in the control 
of Nature, belongs to the line of true evolution, 
and some, at least, believe that ultimately the 
perfect control of matter will be found to subserve 
spiritualends, These two hundred years of scientific 
progress have brought us face to face with the 
question whether mechanical science is to be our 
master or our slave; whether she is to be used 
as the servant of man’s spirit, or is to bring the 
spirit of man beneath the tyranny of the machine. 
It is a bad sign when our inventive genius threatens 
to outstrip our powers of spiritual control. No 
one can wisely suggest the turning back of the 
clock ; we must win through. But when we turn 
our thoughts from the means by which we live to 








to hold in all cases where the energy was associated 
with massive particles, but it was by no means so 
certain that the law held when light particles, such | 
48 positive or negative electrons, were liberated in| 


transformations. A remarkable case of the con- 


| the ends for which we live, are we sure that we are 


on a higher moral level than our forefathers. It may 





be Society could endure for a time without further 
inventions—the question is how long can it endure | 





teach industrial history. 

In the last few days the Exhibition has been 
visited officially by the Institution of Mechanical 
Engineers and the Newcomen Society, both of which 
afterwards held meetings in the lecture theatre, 
by kind permission of the Director, Colonel E. E. B. 
Mackintosh. The visit of the Institution of Mech- 
anical Engineers took place on Friday, January 17, 
when a lecture was given by Professor Sir T. Hudson 
Beare on the life and work of Watt. On this 
occasion the President, Colonel A. E. Davidson, 
was in the chair, and towards the close of the 
proceedings announced that it had been decided 
to found a Watt Medal. He also said that greetings 
had been received from the Verein deutscher 
Ingenieure. The vote of thanks to Sir Hudson 
Beare was proposed by Mr. H. N. Gresley, who, 
in the course of his remarks, referred to the Smea- 
tonian Society, which has been in existence about 
a century and a half. At its dinners, he said, a toast 
used to be given, Mr. Smeaton, Mr. Telford, Watt, 
and Mr. Rennie. 

The visit of the Newcomen Society to the Museum 
took place on Wednesday, the 15th, and after tea in 
the Demonstration Room and a conducted tour of 
the Watt Exhibition, members assembled to hear 
three papers. The first of these was on “ The 
Water-Bucket Engine at Glyndon, Staffs,’ and was 
by Mr. G. White ; the second was entitled “ The 
Note Book of Roger North and the Work of Sir 
S. Morland on the Steam Engine,’’ and was by Mr. 
Rhys Jenkins ; while the third was a communication 
from Professor P. Zabarinsky, of Leningrad, relating 
to ** The Earliest News of Watt’s Steam Engine to 
Reach Russia.’’ Professor Zabarinsky had found 
this information among the archives of the Russian 
Ministry of Marine and of the Dock Company of 
Cronstatt for the year 1783. 

The paper by Mr. Rhys Jenkins had been suggested 
by the examination of a note book preserved in the 
British Museum, which once belonged to Roger 
North (1653-1734), a lawyer, the brother of the 
better-known Francis’ North, Baron Guildford, 
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(1637-1685). The note book opened with a list of 
pictures North owned, and then, after some blank 
pages, came a few leaves devoted to mechanical 
subjects. One of the sketches is of a Savery engine, 
but others, said Mr. Jenkins, are of a model of 
‘a two-cylinder, single-acting, high-pressure con- 
densing engine with automatic valve gear.” North 
vave no indication as to when and where he had 
seen the model, or by whom it had been made, and 
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The recent expansion programme involves an 
increase in the home defence force from 560 to 
| 1,500 machines, and of the overseas force from 
| 320 to 570 by March, 1937, in all an increase of 
'1,190 first-line machines. Assuming the same 
| ratio of reserves and other planes, and allowing for 
normal replacements, it is clear that the number 
| of machines required in the two years 1935-1936 
of 4,000. 


jand 1936-1937 cannot fall far short 


[JAN. 24, 1936. 


for by Lmperial Airways, so that it is clear that th: 
majority of the remaining companies were compara 
tively small, and several of the routes operated 
must still be regarded as experimental. In July. 
| 1935, however, a committee under the chairman 
| ship of Sir Henry Maybury was set up to conside: 
in what way the Government or local authorities 
j could assist the development of civil aviation 
| within the United Kingdom, and this should result 


an examination of his sketches formed a puzzle | Although a large number of the orders have already | in a widening of the market for commercial machines 


which Mr. Jenkins had endeavoured to solve, 
The engine might have been due to Savery, to 
Newcomen, to Papin, to Morland, or to some of 
the many men who were at work on the steam or 


heat engine in the Seventeenth Century, but of | 


whom we have no information. Of Morland it 
has been generally held that he had no part in the 
steam engine, but there is now evidence that he 
did produce an engine of some sort. 
interested in pumps; in 1661 he devised a means 
of raising water “by the force of aire and 
powder conjointly '; in 1673 he entered a petition 
for a patent for “An engine capable of raising 
water to any height by the help of fire; and at 
the end of 1682 we read that ‘* Sir Samuel Morland 
has lately shown the King a plain proof of two 
several and distinct trials of a new invention of 
raising any quantity of water to any height by the 
help of fire alone.”’ It is not known what became 
of the engine made in 1682, and the inventor left 
no description of it, but there seems to be some 
ground for the suggestion that the model engine 
described by Roger North was due to Morland. 








THE ENGINEERING OUTLOOK. 


IV. Arrorart. 


Tue rapid growth of the aircraft-manufacturing 
industry justifies its inclusion as a separate branch 
of the engineering industry, although the manufac- 
ture of aero engines is, to a considerable extent, 
carried on by motor-vehicle manufacturers, and the 
two industries are classed together for the purpose 
of employment. statistics. The only 


official figures for the output of the aircraft industry | 


are those contained in the Census of Production 


for the years 1924 and 1930, which are shown | 


in Table I. 


Tantx 1.—Great Britain. Output of Aircraft Industry. 





1924 1930 
Valu : Value 
Number £000 Number £000 
\eroplanes (com 
plete) 526 loo 1,434 
Aero engines md 1,479 1,041 
Parts 1,304 2.82 
Total 4,077 8,202 
The output of the industry thus practically 


doubled between these two years, and it is evident 
from other considerations that there has recently 
been a further substantial increase. 
for British aircraft may be divided into the Royal 
Air Force, home vivil aviation, and exports. Of 
these the first is by far the most important, and 
even before the recent R.A.F. expansion programme 
was put in hand, probably accounted for about 
70 per cent. of the total turnover of the industry, 
exports accounting for roughly 20 per cent. and 
home civil aviation 10 per cent 

In Table IL is given the first-line strength of the 
R.A.F. at April IL in each of the years since 1922, 
from which some idea of the size of the market 
provided by the Air Ministry can be obtained. 

The normal rate of replacement in recent years 
has probably been about 25 per cent., giving an 
annual replacement during the past four years of 
about 210 first-line machines. This figure, however, 
does not include reserves or training machines, the 
former of which must be very considerable, in view 
of the high wastage which must occur in time of 
war. In fact, the number of reserve and other 
machines has been put at 200 per cent. of the 


tirst-line strength, so that the actual production of 


military machines has probably averaged rather 
over 600 per annum in recent years. 


He was long | 


available | 


The markets | 





| been placed, and the majority of firms manufacturing 
| military machines are now working at full capacity 
| 

TABLE Il.—R.A.F. First-Line Strength. 





| Total 
Home Overseas 
Squad Squad- 

| rons rons Squad- Air 

| rons craft 
1922 13 203 333 370 
1928 14 104 $34 400 
1924 27) 193 47 50 
1925 uh 194 54} 625 
1926 17 194 650 
1927 ie) 184 660 
1928 434 18 710 
1929 4 21 750 

} 1930 +s 22 780 

| 1931 | 49 23 ROO 

| 1932 52 2 845 
1933 924 23 845 
1934 53 24 855 } 
1935 55 24 
the fuil effect of the programme is not likely to be felt | 





during 1936, since it takes at least a year to put 
}a pilot through the initial part of his training, | 
| while in addition some difficulty must have been 
experienced in the early stages in expanding the 
capacity of the industry to cope with the increased | 
demand. In particular, highly-skilled labour is | 
required by the aircraft industry on account of the 
| large amount of experimental work, the refinement | 


| of design needed to give lightness, and the small 





TABLE II1.--Civit Arrcrarr: Unirev Kine 


Joy Riding 
y Riding, Schools and 


At Regular Taxi and 
December 31 Air Miscel- ae Clubs 
I ransport laneous Training 
Air Work . 
| 
| 1925 it 42 44 lu 
| 1926 27 53 1 17 
1927 20 74 45 28 
19258 23 sl 4 44 
| 1929 28 146 S82 62 
| 1930 tS 148 YS ia 
| 1931 i) 166 104 62 
} 1932 42 53 134 70 
| 1933 60 197 32 st) 
| 1934 a0 100 153 05 
1935 (Septem- 
ber 30) 165 
scale of production, which involves a great deal of 


hand work. 
shortage of labour, particularly, for instance, of 
'draughtsmen and panel beaters, which must take 
some time to remedy, since the transference of men 
| from other industries has not been found entirely 
satisfactory, while the training of men from the 
| beginning is a lengthy process. 

Quite apart from the R.A.F. expansion, however, 
| there has been a considerable growth in the demand 
| for civil machines. The number of machines regis- 
| tered, divided by classes, at December 31 in each 

of the years 1925-1934, and the total registered at 
| September 30, 1935, are shown in Table IIT. 

Although the numbers in the individual categories 

are not yet available for 1935, it can be seen that 
the increase in the total number of machines 
registered during the first nine months of last year 
was greater than in the whole of any previous year, 
and that the regular air-transport companies were 
|responsible for a substantial proportion of the 
increase. This has been due principally to the 
rapid growth of internal services, which is shown 
by the fact that the miles flown by operating 
companies other than Imperial Airways increased 
from 712,000 in 1933, to 2,241,900 in 1934. The fig- 
ure for 1935 is not yet available, but there was cer- 
tainly a further substantial increase, the number of 
operating companies atSeptember30amounting to19. 

Of the 165 machines owned by operating com- 
panies at September 30, 1935, 40 were accounted 


|small and of comparatively low 


As a result, there has been an acute | 





Imperial Airways also placed large orders during 
1935 for the renewal of their fleet which involves 





*|the replacement of a number of land planes by 


flying boats and the provision of further land planes 
for use on the Continental routes. The recent 
| successful conclusion of negotiations between this 
leountry, the Irish Free State, Canada and th 
| United States for the establishment of a trans-Atlan- 
| tic service will still further expand the market fo: 
jlarge commercial aircraft, for which Imperial 
| Airways are at present the only customers, owing 
| to their monopoly of subsidy payments. Although 
a reference to Table III shows that, as regards 
numbers, private machines constitute the most 
important category, the majority of these are 
cost, and it is 
clear that the future prosperity of manufacturers 
of commercial aircraft can only be achieved through 
a systematic development of commercial aviation. 
Apart from the question of expense, private 
flying is handicapped by the comparative lack of 
utility of aircraft to the private owner. Thus, 
private ownership of aircraft for business purposes, 
or as a means of transport, as opposed to pleasure 
purposes, is not likely to develop to any very 
great extent as long as flying may at any time be 
rendered impossible owing to fog or other adverse 
weather conditions. While a good deal may be 
done to overcome these difticulties through develop- 
ment of blind-flying equipment, and the provision 


290M CLASSIFICATION ON Ark Minisrry List. 


Demonstra- 


: Held by Certified 

tion, Experi Private Avents for Total | Air 

mental, Resale worthy 

Racing p | 7 
53 16 . 201 | 104 
60 37 245 162 
68 80 315 | 231 
88 125 415 | 294 
vs 1n4 600 i; 413 
130 333 34 346 «| «615 
99 BRD 73 924 | 707 
118 402 7 981 731 
101 408 77 1,055 | 831 
ay 478 79 1,174 931 


1,445 


of further aerodromes and landing grounds, the 
main future for private flying, at any rate for 
some years, is likely to lie in the realm of sport 
rather than of utility. 

British exports of aircraft, aero engines and 


| parts, which are shown in Table IV, declined during 


Tasie [V.—United Kingdom Exports of Aircraft. 
Complete —_— Potal 
Machines vhngines. Exports 
(Ma 
ee Ph PR I tt. nt | chines 
Engines 
amd 
, arts) 
Xo Value, No Value, ee 
£000, | £000 Value 
to 
! | 
1 PY 0% > e ir re | 
24 25 a24 1.150 507 5 
1930 317 601 52 539 | f 
1931 ws 779 362 413 | 
1952 00) H4l 451 167 
1933 | 2%4 475 wo | 448 
1934 | 298 747 $78 | 592 | 





* Estimated on 11 months 
the depression, but not to the same extent as did 
those of other branches of the engineering industry. 
Recovery began in 1934, and by 1935 the total 
value of exports was in excess of that for 1929. 
The decline during the depression occured 
principally in exports to the Empire, which fell 
from 62-5 per cent. of the total in 1929 to only 
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25 per cent. in 1934, while between these two 
vears, there was actually an increase in exports of 
complete machines and engines to foreign countries. 
The reason for this decline in exports to the Empire 
is largely to be found in the fact that several manu- 
facturing companies have subsidiaries or licencees 
in Empire countries, and in so far as the production 
of these has increased, the export figures do not 
give a true picture of the variations in revenue 
accruing to British manufacturers from abroad. 
A comparison of British exports with those of the 














ENGINEERING. 


the R.A.F. expansion programme, taking a longer 
view, the question of stimulating the civil and export 
markets is of very considerable importance, since 
military demand must fall off to some extent when 
the size of the R.A.F. is stabilised at whatever 
level. Moreover, there is a danger that unless steps 
are taken to prevent this, exports may tend to 
decline owing to the pressure of military work, and 
it has already been found, in the case of China, 
that it is difficult to regain.a market once lost. 






















































































TABLE V.—InTernationat Exrorts oF ArRcRAFT. (NUMBER.) 
| | ar |] | >, i| > 
Complete on Per | | Per ‘ Per : Per |! 193% Per |! 19: Per || 1935¢ 
Machines. 1929. cent 1930, } cent, 1931. | cent. | 1982. cent. 1933. | cent. || 1934. cent. || 1935 
. ae. || Fis. |} 4 i r e 7 aS 
United Kingdom... | 525] 53-5 || 327 45-1 || 304 | 58-5 || 300 | 48-1 || 234 | 33-5 || 298 | 36-1 || 
Italy a ‘ 1 4 5°5 | 9 1-3'}} 51 9-3 27 4-3 52] 7-4 || 23 2-8 100 
Holland i id |} 54] 5:5 |) 85) 7-8 | 25) 4-8 17 | 2-7 7) .1:0}) 15) 1-8)) 11 
U.S.A. a i | 348 | 35-5 | 321 | 48-8 | 140 | 26-9 280 | 44-9 406 | 58-1 || 490 | 59-3 350 
Hes = —i —_ —_ ——EE ——S ee | 
Total on i ..|| 981 {100-0 702 |100-0 | 520 {100-0 624 [100-0 699 1100-0 826 |100-0 || 
1] | } \ 
= — || eee | SEE ES ‘a See Eee 
| ' 
hngines— | 1} 
United Kingdom .. 1,150 552 362 451 409 i] 478 - 
U.S.A. Se 323 376 } 370 2,356 2,903 1,009 550 
eS i= ate = _— ee Ee ee | 
Total 1,472 928 i 732 i 2,807 3,312 1,487 | 
| | 1 oe 
* Estimated on basis of 9 months for U.S.A., 10 months for France, and 11 months for Holland. 
Italian figures are available only for period January-June. 
TABLE VI.—-Inrernationan Exports or Arecrarr (COMPLETE AND Parts). (VALUE, £000). 
l Pei | RP CP | P P | a | Pe r 
} r < er 4 er 6 er 4 er < | *! “ 
|| 1920. | cont. || 2990-1 cont. 1931. | cent. || 282: | cent. || 1953: | cent. || 2934. | cent 1935.°) oot. 
1 daa Le a hams! aie 
United Kingdom — ..|/ 2,183 | 36-4 || 2,050 | 34-3 || 1,860 | 38-6 || 1,741 | 32-0 || 1,466 | 28-5 || 1,922 | 28-0 || 2,740 | 31-9 
italy Ps 238 4-0 68 1-1 254 5-3 364 6-7 520 | 10-1 238 4°8 650 7°6 
France 1,300 | 21-6 |} 1,700 | 28-5 || 1,425 | 29-6 904 | 16-7 852 | 16-6 || 1,062 | 15-3 {|} 2,060 | 24-0 
Holland 406 6-8 348 5-8 204 | 4-2 153 2-8 85 1-6 71 1-0 120 L236 
U.S.A. 1,881 | 31-2 |) 1,814 30-3 || 1,072 22-3 |} 2,262 | 41-8 |} 2,231 | 43-2 || 3,505 | 50-9 3,000 | 35-1 
ROT Oe — EE = eee Ee petatpeundindl Es — — eS 
Total 6,008 [100-0 || 5,980 {100-0 || 4,815 |100-0 }| 5,424 |100-0 || 5,154 |100-0 || 6,888 [100-0 8,570 |100-0 
| | 


























* Estimated on basis of 9 months for U.S.A., 10 months for France, and 11 months for Holland. 


Italian figures are available only for period Js 


other principal exporting countries is given in 
Tables V and VI. Unfortunately, it is not possible 
to show the trend of exports from Germany, since 
these are not separated in the official returns from 
exports of parts of motor vehicles. Moreover, 
several countries do not record exports of complete 
aeroplanes and engines separately, so that a full 
comparison is possible only by value. It appears 
from Table VI, however, that since 1929 British 
manufacturers have lost ground to the United 
States, though there was a considerable recovery 
in this respect in 1935. 

The system of effecting export sales through 
agents, which is widely used by the British industry, 
has been blamed in some quarters for the decline 
in British exports in comparison with those from 
the United States, and it is possible that a reor- 
yanisation of the export trade to include direct sale 
from manufacturer to purchaser might be a means 
of securing an increased proportion of world trade. 
In addition, civil aviation has advanced farther in 
the United States than in this country, partly, of 
course, owing to the fact that the distances are 
vreater and the advantages of air transport over 
road and rail correspondingly more pronounced. 

British exports of complete aircraft consist 
principally of military and small civil machines, 
the large air liners being supplied chiefly from 
Holland and Germany. Thus an examination of 
the fleets of regular air-transport companies in 
countries mainly dependent on imported aircraft 
reveals that of a total of 248 machines, only 26 
were British (of which the majority were small 
machines), while 36 were supplied by Junkers 
(Germany), and 98 by Fokker. One reason for 
this is undoubtedly the comparatively small market 
tor large civil machines which exists in this country, 
though the steady expansion of Imperial Airways 
and the inauguration of the Transatlantic service 
should help to overcome this. At the present 


anuary —June. 


no doubt that a record level 
of activity will be maintained throughout 1936, 
and there is every reason to believe that the 
demand for civil planes will show an expansion in 
addition to that for military machines. 


; Meanwhile, there is 








TESTS ON A 250-B.H.P. BRUSH 
AIRLESS-INJECTION ENGINE. 


Aw independent test on a 250 brake horse-power 
airless-injection engine built by Messrs. The Brush 
Electrical Engineering Company, Limited, Falcon 
Works, Loughborough, was carried out recently by 
Mr. W. A. Tookey. The engine was a four-cylinder 
horizontally-opposed model, similar to those installed 
in the motorship New Zealand Star for driving the 
compressors, described in ENGINEERING, vol. cxxxix, 
page 320 (1935). The objects of the test were to note 
the performance of the engine at its rated output and 
speed, at 10 per cent. overload, and at the usual 


}employed throughout 1936, mainly on account of | 
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18,180 B,Th.U. per pound, a specific gravity of 0-865 at 
60 deg. F., a flashpoint of 190 deg. F., and a viscosity 
of 43 seconds Redwood No, 1. The rate of fuel con- 
sumption was observed continuously throughout each 
test by noting stop-watch readings to the nearest 
second for a sequence of weighed quantities of fuel. 
The amount of fuel fed to the service tank was varied 
for each load, so that an approximately equal time 
interval was involved in each case. By the method 
employed, the timing of individual increments enabled 
any irregularity of performance to be recognised very 
readily. Observations were recorded during each test 


TABLE If,—Constant-Spregep TRIALs. 


of four Negretti and Zambra exhaust thermometers, 
each placed at a distance of 12 in. from the exhaust 
valves, but within a water-jacketed section of the 
manifold. Thermometer readings at the circulating- 
. | water inlet and at the four outlets, one on each cylinder, 
were noted throughout the day. The temperature rise 
was between 30 deg. F, and 37 deg. F. for the full and 
overload trials, and about 18 deg. F. for the fractional 
loai trials. The volume of water in circulation was 
not measured, being partly re-circulated and partly 
taken from the mains. The maximum temperature of 
the lubricating oil noted was 110 deg. F. at the end 
of the overload period and 106 deg. F. thereafter. No 
figures for lubricating oil consumption were reported 
owing to the difficulty of measuring the quantity 
actually consumed, due to the large capacity of the 
reservoir, temperature variations, and the large drainage 
surfaces. Mr. Tookey reported, however, that there 
were no signs to indicate any excessive usage, and that 
the co-ordination of the various trials at different speeds 
tended to prove that no lubricating oil was entrained 
and burnt in the cylinder. 

Summaries of the tests are given in Tables I and II 
annexed. In the constant-speed trials recorded in 
Table II the governor was adjusted to 250 r.p.m. at 
each change of load. In connection with the varying- 
speed trials recorded in Table I, it may be remarked 
that the type of direct-coupled dynamometer employed 
precluded speeds at full-load torque lower than 125 
r.p.m. In commenting on the test results, Mr. Tookey 
pointed out the satisfactory manner in which all the 
brake horse-power output readings co-ordinated with the 

rate of fuel consumption when plotted. Apart from the 





| TaBce I.—Varying-Speed Trials at Full-Load Torque. 


| 





Fuel Consumption. 


“8 | Output, > 
reget Mi Ca venbien Lb. Lh. per 
| per B.H.P.- 
| Hour Hour. 
F | 250 250 89-0 0-356 
G | 225 225 80-4 0° 357 
Ww | = 200 | 200 73-0 | O85 
I | 175 | 175 63-4 0-362 
J | 150 150 57-2 0-382 
KK] (135 | 125 | 49-3 0-394 
| 


necessary governor adjustments, the only attention 
given to the engine in the different speed trials was to 
vary the moment of fuel injection to suit the lower 
speeds by the movement of the control lever provided 
for the purpose. The “ no-load ” idling speed for the 
engine was found to be 68 r.p.m., or, say, 27 per cent. 


of the rated speed. 














, 
| 








' 
| | Fuel Consumption. 


| 
; | Per cent. Output. BM.E.P. | | 

_ Period. Restarts lof Full Load.| B.H.P.g |Ib. per sq. in.| Lb Lb, per 
| per B.H.P.- 
| Hour. | Hour. 

| | \ 

| ! 
A 8.30 a.m.to11.40a.m.  ..| Fullload —.. ld 100 | 250°0 | 66-67 89°3 0-357 
B 11.45 a.m. to 12.45 p.m. 10 per cent. overload 110 | 275-0 73-4 100-0 | 0-368 
Cc 12.50 p.m. to 1.45 p.m. — 75 187-5 50-0 68+1 0-363 
D 1.50 p.m, to 2.30 p.m. a — 5O 125-0 | 33-33 48-8 | 0-390 
E 2.30 p.m. to 3.15 p.m. — | 25 62-5 16-66 32-8 0-624 
L | 5.20 p.m, to 6.20 p.m. No load oe | 0 | - 15-05 - 


fractional loads ; to determine the rate of fuel consump- 
tion at the various loads; to observe the torque 
capacity and fuel consumption at various speeds ; and 
to report on the stability and steadiness under varying 
load and speed conditions, The engine was under 
observation for eleven hours. After 20 minutes pre- 
liminary running, a run of 3 hours 10 minutes was made 
at full load, followed by 1 hour at 10 per cent. overload. 





moment, however, there is little incentive for the 
majority of British manufacturers to compete in 
this field, since Imperial Airways cannot renew | 
their fleet more frequently than once in four years, | 
and this, on the basis of the last few years, provides | 
an annual market of about 10 air liners. 
\lthough the industry is likely to be fully 


The various runs at reduced load were then taken, 
terminating finally in no-load tests. 

The engine was direct-coupled to a Heenan and 
Froude dynamometer, inspected and approved by the 
builders on the day preceding the tests. The fuel used 
was obtained from Messrs. The Anglo-Iranian Oil 
Company, Limited, and had a gross calorific value of 
19,400 B.Th.U. per pound, a_ net calorific value of 








| To demonstrate freedom from important out-of- 
| balance forces, the nuts clamping the engine frame 
at each corner under the cylinder to the wooden 
flooring of the test shop were slackened back, and the 
engine was then speeded up from “slow ”’ to “ full” 
several times, and at different rates of speed increase. 
A finger placed on the frame at floor level failed to 
detect any longitudinal or lateral movement of the 
engine in relation to the floor. 

The fuel consumptions per brake horse power-hour 
are given in Tables I and II, and it is pointed out 
that not only are the rates of consumption extremely 
satisfactory generally, but that a figure of less than 
0-4 Ib. per brake horse power-hour was obtainable from 
45 per cent. of the rated full load. The curve between 
75 per cent. and 110 per cent, of the rated full load 
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was very flat. The low rates of consumption at full 
load obtained on the “ A” and “ F” trials, 0-357 Ib. 
and 0-356 lb. per brake horse power-hour, respectively, 
being equivalent to 160 grammes per metric horse- 
power, were stated to be decidedly impressive, proving 
that the peculiar inversion of the usual arrangement of 
the exhaust valves was conducive to economy. The 
very low rate of “ no-load ” consumption was emphasised 
as proving that the mechanical efficiency of the engine 
as a whole was remarkably high. The high combustion 
efficiency at all loads was also commented on, It was 
stated that no mechanical trouble of any kind was 
experienced throughout the trials, and that the exhaust 
gas was practically colourless, The movement of the 
Bryce fuel-pump racks at each change of load, as 
controlled by the governor, was of equal value on all 
cylinders, showing that the load was shared equally. | 
The exhaust thermometer readings were also extremely | 
close for all cylinders throughout. 
Among his conclusions, Mr. Tookey referred to the 
very conservative full load rating of 66-6 Ib. B.M.E.P. 
as being wise for engines designed for the continuous 
non-stop operation essential for refrigeration work on 
cargo vessels and similar applications. The relatively 
low mean piston speed of 833-3 ft. per minute was also | 
very suitable for such duty. For ordinary industrial | 
purposes and for electricity generati n it was stated | 
that the ratings and piston speeds were on a higher | 
scale, but no trials were possible under these conditions | 
on account of the special nature of the governing | 
mechanism on the engine under test. 








MOBILE SHOVELLING AND 
LOADING MACHINES. | 


Tue shovelling and loading machine shown in the | 
vecompanying illustrations, Figs. 1 and 2, although 
it can be effectively used for digging or. excavating, is 
intended primarily for picking up loose material, such 
as fuel, spoil, cement, &c., and loading it into lorries, 
hoppers or conveying plants. Such a machine demands 
a considerable degree of mobility and a high discharging 
level. The first is secured by mounting it upon a 
crawler tractor, and the second by carrying the bucket | 
by traversing, as opposed to pivoted, arms. The 
standard machine has a clearance of 7 ft. from the} 
bottom edge of the bucket to the ground in the dis- | 
charging position, hence the name “ High Shovel,” by 
which it is known. The makers are Messrs. Trackson 
Company, Milwaukee, Wisconsin, U.S.A. It will be 
realised that the action of the machine differs from 
that of the well-known excavator inasmuch as in the 
excavator the body of the machine does not move 
whilst the digging stroke is being made, the bucket 
being generally manipulated by a boom. In the 
shovelling machine the bucket is fed into the material 
to be removed by traverse of the machine as a whole. 
The crawler tractor mounting shown in the illustrations 
provides ample penetrating power for the forward 
movement, and, as the tracks are independently con 
trolled, the necessary flexibility in manceuvring is 
secured, The machine can, if preferred, be mounted | 
on rubber-tyred road wheels. The tractor for either 
method of mounting is of the Trackson McCormick. 
Deering type, and has sufficient speed and power to 
enable the machine to be also used for towing purposes 
when required. 

The bucket is shown in the digging position in Fig, 1, 
that is, with its cutting edge and bottom horizontal. 
It can be operated in approximately this position from 
8 in. below the ground level to 4 ft. above it. At first 
sight it would seem that the bucket is attached to 
hinged levers and would thus describe a considerable 
arc as it was elevated to its full discharging height of 
7 ft. This, however, is only apparent, the steel arms 
on which the bucket is carried travelling vertically at 
both front and back as lifting proceeds. This can be 
recognised in Fig. 2. The bucket tilts back on the arms 
at the 4-ft. level sufficiently far to retain a full load 
and remains in this position till the desired height for 
discharging is reached. The back ends of the arms | 
during digging abut against castings attached to the 
main frame, so that there is no thrust on the super 
structure. Subsequent to the digging movement, | 
when the bucket has beea raised to a height of 4 ft., 
the arms are guided by rollers which travel on two 
front and two back rails of the superstructure. The 
front rollers can be made cut in the illustrations. The 
method of attaching the bucket to the arms is shown 
in Fig. 2. The ends of the arms are hollowed to receive 
the rounded back of the bucket during both digging 
and lifting, and terminate in long hinges riveted and 
welded to the bucket, At the discharge height the 
bucket is tipped forward until the edges of its sides 
become approximately vertical, a movement giving a 
steep angle of discharge. Shock is absorbed by leaf 
springs. The bucket is normally of 4 cub. yard 
capacity, measured from the water level in the lifting 
position, but larger buckets, of } cub. yard and | cub. 
vard capacity, respectively. can be provided if desired 
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SHOVELLING AND LOADING MACHINES. 


CONSTRUCTED TRACKSON COMPANY, MILWAUKEE, 
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SHOVEL FITTED WITH BULLDOZER. 


effected by a lever which releases the bucket latches 
and allows the bucket to tilt into the discharging 
position. The wire ropes attached to the bucket arms 


The hoisting gear is situated above the tractor engine 
and consists of a pair of drums with the necessary 
operating clutches. The power is transmitted to the 
hoisting gear from the tractor engine by a heavy roller | are kept twat during lowering by coiled springs in the 
chain and subsequently through worm reduction gear. 
The gear permits operation of the bucket when the 
either direction or when it is 
The hoisting clutch is of the twin-disc 
It is automatically released when the bucket 
An automatic brake is 





The lifting speed is such that the traverse 
|from the ground to the maximum height takes 10 
Lowering takes 5 seconds. 
The machine is operated from 
|the driver’s seat at the rear of the tractor, and the 
The machine can 


tractor is meving in 
| capacity is 3,000 Ib. 


| control arrangements are simple. , 
also be fitted with a bulldozer, as shown in Fig. 2, 
when levelling is required. It may be noted that the 
bucket lift in this illustration is less than that of the 


reaches the maximum height. 
embodied, an interlocking mechanism being provided 
so that it comes into action whether the clutch is 
released automatically at the maximum height or by 
a control lever at any lesser height. 
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THE STRENGTH AND FLEXIBILITY 


OF CORRUGATED AND CREASED- 


BEND PIPING.* 


By LizevTENaANT Ropert Waters Davison, U.S.N. 


Tue present-day trend in the direction of higher 
steam temperatures and pressures as a means of | caring for pipe-line expansion are generally accepted : 


increasing thermal efficiencies of steam cycles has 
necessitated the solution of many complex problems 
of engineering design. It may be said that the greatest 
barriers to the immediate utilisation of the steam 


pressures and temperatures which theory indicates 
as being so desirable are the lack of suitable metals 
and the lack of full knowledge of the behaviour of 
available materials under conditions of temperature, 
erosion, 


stress, and corrosion. However, in many 
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| and of those conditions in service which affect the 
| Strength of the material. 
A typical problem exists in the design of steam 
| piping. Increasing temperatures means that additional 
}expansion must be absorbed. With high steam tem- 
| peratures and long runs of piping, the expansion to 
be absorbed may be considerable. Four means for 


| swivel joints, expansion joints, slip joints, and the 
| configuration of the piping system itself. Swivel joints 
| are unsuitable except for low pressures and tempera- 
| tures and are only used with small pipe sizes. The 
expansion joint is capable of absorbing little movement 
}and is generally used under conditions where some 
materials such as rubber or copper might be success- 
fully employed. Slip joints involve the use of packing 
‘and stuffing-boxes, Because of leakage and uncertainty 
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cases when the limitations of material are sufficiently | 
known, the design is uncertain because of failure to | 
foresee accurately under what conditions the material | 
is to function in service. If the forces acting and the | 
manner in which they act were known, if the stresses | 
and strains which these forces produce in the material | 
could be determined, and if the physical limitations 
of the material under the environmental conditions | 
were fully appreciated, the optimum design could 
readily be accomplished. Ignorance of one or several 
by these design factors leads to the use of a so-called 
‘actor of safety. The machine element is designed so 
that the highest predicted stress multiplied by the 
factor of safety shall not exceed the yield strength or 
the ultimate strength, whichever is used as the basis 
for design. 

In some cases the fatigue limit is substituted for 
the yield strength or ultimate strength as the basis 
for the factor of safety, and at least one system of 
determining the allowable working stress is based 
*n a combination of yield strength and fatigue 
Strength. f The demands of low cost, minimum 
wae and least space provide an ever-increasing 
- Fa —, to reduce the factor of safety. In order 
full b is intelligently, it is vitally necessary to possess 

nowledge of all factors entering into the design 


* Dissertation, submitted to the Advisory Board of 


F\ Saoryel Hopkins University, Baltimore, Md., U.S.A. 


+s . 
Strength of Materials, Vol. II, 8. Timoshenko. 
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of action, they are seldom used at temperature® 
exceeding 400 deg. F. For high steam temperature’ 
and pressures it is necessary to design a piping system 
so that the expansion may be absorbed by the deforma- 
tion of the pipe line itself. This is usually accom- 
plished by the inclusion of expansion bends or by 
changes in direction in the run of piping. It will be 
appreciated that where the expansion is taken up by 
the piping system, reactive forces will be exerted on 
the anchorages equal to those required to cause the 
necessary deflections in the piping. High reactive 
forces on the turbine flanges or boiler drums may 
cause serious distortion of these units. It is therefore 
desirable to have a high degree of flexibility in the 
piping system, and hence small forces resulting from 
expansion. 

Because of the high reactive forces associated with 
the usual expansion elements, it became necessary to 
employ several such elements in runs of piping of 
moderate length. Where the steam piping changed 
direction large arcs were necessary, because the usual 
piping requires the maintenance of a relatively large 
ratio of radius of curvature of the bend to the pipe 
diameter so as properly to form the bend. In order 
to provide increased flexibility and to permit forming 
of bends on a small proportion of are radius to pipe 
diameter, the so-called corrugated piping and creased- 
bend piping were developed. Typical examples of 
these pipe forms are shown on Figs. 1, 2, and 3. 
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In Fig. 1 the slightly different curvatures of the inner 
pipe surface should be noted and in Fig. 2 the lack of 
similarity in the corrugations Fig. 3 represents 
longitudinal strips cut from a creased bend, the inner 
surface being underneath. 

The investigation here described had the following 
objects: first, to determine the relationship between 
the load and deflection for various shapes of corrugated 
and creased-bend pipes in order to establish their 
flexibility relative to smooth-walled pipe ; second, to 
determine the endurance properties of the corrugated 
and creased-bend pipes under cyclic stressing ; third, 
to develop methods for measuring the strains induced 
in these pipes under load and interpreting the signi- 
ficance of these strains; and finally, to derive values 
for safe working stresses for these pipes for the purpose 
of piping-system design. 

Much experimental and theoretical work has been 
done on the strength and flexibility of pipe bends, 
and Dr. Th. V. Karman, of Géttingen, analysed results 
obtained by Dr. Bantlin and advanced the hypothesis 
that the discrepancies noted between measurement and 
theory were due to the deformation of the circular- 
pipe section when the curvature of the bend was 
changed,* 

It will be appreciated that when a pipe bend is 
subjected to couples acting on the ends tending to 
increase the curvature, the tensile forces in the pipe 
wall on the outside of the arc, lying in the plane of 
the bend, will each have components tending to force 
the walls in towards the neutral axis of the pipe. 
These components will tend to form the cross-section 
of the pipe into a quasi-elliptical shape. This deforma- 
tion will lessen the value of the moment of inertia 
of the cross-section of the pipe, and will hence operate 
to increase the flexibility. The greatest cause of 
increased flexibility is, however, the relieving of stresses 
in the fibres farthest from the neutral axis of the pipe 
as a result of the flattening, with a consequent increase 
of the angular deflection of the bend before equilibrium 
of the internal resisting moment and external bending 
moment will occur. The effect on flexibility is equiva- 
lent to an increase in value of the bending moment or 
a decrease in the value of the moment of inertia of 
the cross section of the pipe. 

Hence, in finding the deflection of a curved pipe the 
value of flexural rigidity, EI, must become E1/K, 
where K is a dimensionless factor greater than unity. 
K is expressed as a function of A where 


tR 
A= ys 
and 
t = thickness of pipe wall. 
R = mean radius of pipe bend. 
r = mean radius of cross-section of pipe, 
then 
- 10+ 12% 
eS Teh 


This expression for K is closely approximate for values 
of A greater than 0-3. Dr. Karman applied this 
theory to the results of Dr. Bantlin’s experiments and 
obtained close agreement. 
This important work by Dr. Karman did not attract 
much attention until Professor W. Hovgaard of the 
Massachusetts Institute of Technology undertook 
extensive investigations of the flexibility and strength 
of pipe bends. Using an entirely different method 
of analysis, Professor Hovgaard proved the correctness 
of Dr. Karmén’s derivation of the value of K and 
checked the theory with observations on several pipe 
bends. The relieving of stresses in the fibres most 
distant from the neutral axis of the pipe in the plane 
of bending causes the longitudinal stresses not to 
follow a linear law, but provides maximum values of 
stress nearer to this axis. Formule for determining 
the value of the longitudinal] stress were developed by 
both Karman and Hovgaard and were confirmed 
experimentally by the latter. It was also shown, both 
experimentally and theoretically, by Hovgaard that 
the transverse, or hoop, stresses which occurred at 
* ‘Ueber die Formanderung dunnwandiger Rohre, 
insbesondere federnder Ausgleichrohre,” by F 
Karman, Zeitschrift des Vereines deutscher Ingenieure, 
November 11, 1911, page 1889. 

+ This factor, K, is defined by some authors as a factor 
less than unity, and by others as the reciprocal of this 
value. As originally derived by Dr. Karman, the factor 
had a value less than unity. The writer prefers to refer 
to this factor as having a *talue greater than unity. 
This convention will be followed in this paper in all 
cases wheré K appears. 

t “The Elastic Deformation of Pipe Bends,’’ by 
W. Hovgaard, Journal of Math, and Phys., Mass. Inst. 
of Tech., Vol. VI, No. 2, 1926. 

“Deformation of Plain Pipes” and “ Further 
Research on Pipe Bends,’’ by W. Hovgaard, Journal of 
Math. & Phys., Mass. Inst. of Tech., Vol. VII, No. 3, 
October, 1928, and No. 4, December, 1928. 

“Tests of High-Pressure Pipe Bends,” by W. Hov- 
aard, Journal of Math. & Phys., Mass. Inst. of Tech., 








These forms are in commercial use here and abroad. 


Vol. VIII, No. 4, 1929. 
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the ends of the major and minor axes of the deformed | 











ondition arises when corrosion of metal is accom-| The analysis of the state of stress existing in the 


cross-section might, under certain circumstances, be| panied by cyclic stressing. The cyclic stress accele-| corrugated and creaséd-bend piping under various 


much greater than the longitudinal stresses. 


rates the corrosion, and the corrosion, in turn. causes | types of loading appears to be a problem for which 


The tests at the Massachusetts Institute of Tech- | areas of high stress concentration in the corrosion pits! no rigorous mathematical solution is possible, but the 


nology were made with the pipes under static loading 
conditions only. A pipe bend was considered to have 
failed when its elastic range was exceeded. Hence, 
the object of the test was to discover the state of stress 
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system, however, is not subjected to this type of loading. 

Once the specified strain is absorbed, no further motion |__| | |} KS] |__| —_—___———_|—_ | 
leading to collapse is possible. Repeated applications 
of strain, provided the resulting induced maximum 2 4! 3 114 2 412 OF 2 68 
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two parts was about 30 deg.* There was complete | t Stress relieved — 1,200 deg. F. for 30 min. cooled in furnace. ~ Class B steel, A.S.T.M. Specification A. 106-33 T. 
collapse of the cross-section, but no sign of fracture | TABLE II 
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Under service conditions the ultimate failure of | Dimensions. Physical Properties. Chemical Analysis. 
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is clear that variable-stress, rather than static-stress, | 
considerations are the proper basis upon which to | 
investigate the strength of pipe. 

If a reasonably ductile material, such as the steel | 
from which steam pipes are commonly made, is sub- | 
jected to steady load or only a few cycles of repeated 
load, highly localised stress will not cause appreciable | 
damage provided the average stress is below the | 
yield point of the material. In the areas where high | 
local stresses exist, yielding occurs and the stress | 
tends to equalise across the section. Where the 
material is under many cycles of repeated load of 
sufficient magnitude, the localised yielding leads to | 


embrittling in these areas from cold work. The sliding 
of layers of metal within crystals, one upon the other, 
gradually leads to the development of minute cracks | 
which spread and enlarge, leading to ultimate fracture. 
It will be appreciated that the area of highly localised 
stress may be small and that plastic flow may occur in 
this region long before the elastic properties of the 
piece as a whole may appear to be affected. 

It appears that for all metals a limiting stress exists 
below which no fracture will occur even after the 
application of an indefinitely large number of cycles of 
stress. This limiting stress for most steels is estab- 
lished between 10° and 10° eycles of reversed stress. 
As the stress is raised above this limit the failure will 
occur at fewer numbers of cycles. The limiting stress 
is known as the encurance limit of the metal. In all 
cases the endurance limit is well below the static | 
tensile strength and has been determined usually to | 
be a certain percentage of this latter value. There 
does not appear to be* any connection between the | 
endurance limit and the elastic limit as measured in | 
gtatic tests, 

Local areas of high stress may be caused by abrupt 
changes in sectional dimensions, such as at a hole in| 
a plate, or at a shoulder on a bar. Likewise, scratches, | 
grooves, notches, or internal discontinuities in a metal | 
will cause localised concentration of stress. A serious 





* “ Further Research on Pipe Bends,”’ page 255, loc. 
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and cracks. This mutually intensifying action will| presence of corrugations or creases in a pipe, _« 
lead to early failure or failure at considerably lower | increasing the flexibility, also acts to increase ‘ 
stresses than indicated by values of the endurance limit.* | stress. If fatigue tests are made on these pipes # 
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see “ Corrosion-Fatigue of Metals,” by H. J. Gough, | Jr., and R. W. Clyne, Journal of the National pier 
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as to determine an endurance limit for each given type, 
it will develop that the stress at this endurance limit, 
when computed from the ordinary Rankine formule 
of mechanics, is far different from the stress corre- 
sponding to the known endurance limit of the steel. 
For the purpose of determining the stress at which 
the pipes were operated in fatigue tests the following 
bending formula was used : 
- Me 
5 are 

In this formula, M is the value of the applied bending 
moment, and I/c is the value of the section modulus of 
the basic pipe. In order to determine this value, the 
moment of inertia, I, of the cross-section was computed 
from dimensions of the pipe before being corrugated or 
creased. The value of c was likewise taken as the 
radius of the outer surface of the basic smooth-walled 
pipe. This equation then yields values for stress, 8, 
which are nominal values. The term “ nominal 
stress” has been applied to this quantity. The ratio 
of the endurance limit for the steel to the endurance 
limit of the pipe, when the latter is expressed in terms 
of nominal stress, will then be a direct indication of the 
stress-multiplication effect due to the corrugated and 
creased bend shapes. The writer has called this factor 
the “ stress-intensification factor ” and has given it the 
designation N. 

In addition to the determination of the stress- 
intensification factor, a method was developed for 
determining the stress distribution in pipes from 
internal pressure and from applied bending moments. 
This method employs the use of strain gauges applied 
to the outside of the pipe wall and involves the calcula- 
tion of the critical stresses at the inner pipe wall surface 
derived from these external strain measurements. 

This investigation covers three classes of pipe shapes, 
all constructed from 6-in. seamless steel tubing, viz., 

Series A.—Corrugated piping with nominal wall 
thickness 0-280 in., and shape of corrugation as in Fig. 1, 

Series B.—Corrugated piping with nominal wall 
thickness 0-288 in. and shape of corrugation as in Fig. 2. 

Series C.—Creased-bend piping of a typical shape of 

crease as shown in Fig. 3, and with nominal wall thickness 
0-288 in. 
These all show the want of uniformity in the creasing. 
Complete tabulations of the pipe shapes investigated 
under each of the above classifications, together with 
details of heat-treatments and physical properties, are 
given in Tables I and II. 

In manufacturing a corrugated pipe the seamless 
steel tubing is placed in a press between a fixed and 
movable head. A gas-fired ring furnace is placed 
around the pipe and a narrow band heated. When the 
pipe has reached a proper temperature, it is compressed 
along its axis by the press, thus raising a corrugation 
in the heated section. When the compression has 
raised the corrugation a desired amount, the press is 
stopped, the corrugation quenched, and the furnace 
moved on to form the adjoining corrugation. The 
first motion of the press, in forming a corrugation, 
causes an upsetting of the metal in the heated band 
before the swelling starts. This action accounts for 
the increased wall thickness to be found in the radial 
section through the crest of the corrugation. If a 
bend is to be formed, the bending is done after the 
corrugating process. The fabrication is followed by a 
suitable annealing heat treatment. 

In forming a creased bend, the pipe is first filled 
with sand, locally heated at each crease in turn, and 
bent about 10 deg. at each crease. The creases thus 
bulge out from the original pipe wall and disappear at 
about two-thirds of the circumference of the pipe. This 
method of bending is said to have the advantage of 
permitting bending without a thinning of the wall on 
the outside of the bend and a thickening of the wall on 
the inside of the bend. Both corrugated and creased 
pipe may be made with much smaller radius bends 
than may be formed from corresponding smooth-walled 
tubing. The processes of manufacture are patented. 

It is to be carefully noted that the method of manu- 
facture results in each corrugation or crease being an 
individual with possibly different heonatenialins Tongs 
its neighbours. Non-concentricity of the bore of the 
tubing with the outer surface may be serious if it pro- 
vides a minimum section in the plane of maximum 
Stress. 
Pipes, it is also highly important that no local defects 
such as inclusions, laps, seams, or surface cracks should 
’ppear in the tubing, because of the danger that one 
of these areas of weakness may occur in a location of 
maximum stress, 


(T'o be continued.) 
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THE FUTURE OF STEAM 
PROPULSION.* 
By Joun Jounson. 
(Concluded from page 74.) 


The Immediate Future.—For the present I propose 
to confine my remarks to the faster type of ocean- 
going passenger vessel, having an aggregate power of 
not less than 20,000 shaft horse-power. The first 
major point I wish to make is that an initial pressure 
and temperature of 375 lb. per square inch and 740 deg. 
F., respectively, have already been well proven in 
important installations over a number of years, and that 
a further step forward, such as is indicated in installation 
C (Tables III and IV), namely to 450 lb. per square 
inch pressure and 850 deg. F. temperature, can now be 
taken with confidence. The general characteristics of 
installations of this kind may be quickly understood 
by reference to the following coefficients :— 

101. per shaft horse-power. 

10 cub. ft. _,, 2» 

13 shaft horse-power per ton. 

0-55 lb. per shaft horse-power 
for all purposes. 

The fuel consumption rate of 0-53 lb. per shaft horse- 

power-hour has been adjusted to 0-55 Ib. so as to include 

vessels spending part of their steaming period in the 

tropics. After a few years’ experience of these con- 
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ditions, and subject to suitable material being available 
for superheater tubes and certain other parts, a working 
pressure of 500 lb. per square inch might be adopted 
in association with an initial temperature of 900 deg. F., 
which would give about 7 per cent. wetness at the 
exhaust. The basic fuel consumption rate for pro- 
pulsion under these conditions, with 29 in. vacuum and a 
boiler efficiency of 90 per cent., would be 0-48 lb. per 
shaft horse-power hour. 

An alternative line of development would be to 
adopt a working pressure of 600 lb. per square inch in 
conjunction with an initial temperature of,’say, 800 deg. 
F. and re-heat to 800 deg. F. at a stage which 
would give suitable wetness at the exhaust. It is a 
comparatively simple matter to design a boiler incor- 
porating a superheater and a reheater on opposite 
sides of the furnace, and if the battery of boilers 
were adjacent to the engine-room, the connections 
would not be unduly heavy or cumbersome. The pro- 
tection of the reheater during astern working, how- 
ever, seems to me a real difficulty because of the 
importance of maintaining full power astern for ex- 
tended periods, which usually can only be done by 
forcing the boilers. One or more independently fired 
superheaters might meet the case, but they would 
involve increased weight, space, and cost. In any 
event, over-elaboration on board ship is to be depre- 
cated, and unless the gains are very pronounced indeed, 
reheating is not likely to prove a promising line of 
advance. I have no actual experience myself of the 
value of reheating and have found some difficulty in 
getting reliable information, as there appears to be a 
good deal of difference of opinion on the point, but an 
economy of 8 per cent. could probably be reckoned 
upon by the adoption of the foregoing thermal con- 
ditions as compared with those mentioned for installa- 
tion C, and would correspond to a fuel rate for pro- 





* The eighth Thomas Lowe Gray Lecture delivered 
to the Institution of Mechanical Engineers on Friday, 








ulsion of 0-46 lb. of oil per shaft horse-power-hour. 

'y own preference is for the use of what might be called 
moderate pressure, say 500 lb. per square inch, and a 
fairly high initial temperature, as being the most direct 
and simplest method for ship propulsion. The efficiency 
ratio of marine turbines, such as we have been dis- 
cussing, is of the order of 77 per cent. only, whereas 
values of 84 per cent. are commonly obtained in large 
land sets. I am convinced that improvements in 
marine turbines can be made, and that a figure of not 
less than 80 per cent. ought to be realised. Another 
avenue which remains to be explored is boiler efficiency. 
An efficiency of 90 per cent. based on the gross calorific 
value of the fuel does not seem to offer much scope for 
improvement when it is realised that this can only be 
maintained when the radiation losses do not exceed 
1 per cent., the funnel temperature 210 deg. F., and the 
amount of air employed for combustion is not more 
than 10 per cent. above what is theoretically necessary. 
The heat rejected to the atmosphere is at a low potential ; 
nevertheless, it may prove both possible and worth 
while to recover a portion of it, at least on board ship, 
where circumstances are propitious and it is quite 
important to reduce the weight of fuel to be carried. 
I hope to satisfy you later that an efficiency of 95 per 
cent is feasible. 

Taking the most optimistic view of the several gains 
due to an advance in thermal conditions and improved 
turbine and boiler efficiencies, we arrive at a figure of 
0-48 x m x a = say 0-44 Ib. per shaft horse-power, 

hour for propulsion, 
or 0-47 lb, per shaft horse-power- 
hour for all purposes. 
Alternatively, taking a comparatively pessimistic view 
of these prospective improvements, we might get 
77 90 


0-48 x 796 * oa 0-46 lb, per shaft horse-power 
hour for propulsion, 
or 0:49 lb. per shaft horse-power- 
hour for all purposes. 

If we take the mean between these two figures, we 
arrive at a consumption rate for all purposes of, say, 
0-48 lb. per shaft horse-power-hour as being the best 
which is likely to be realised within the next few years. 
Saving of weight has not hitherto received very serious 
attention in the design of details of mercantile installa- 
tions. I am conscious of numerous ways in which 
weight can be saved, and the reason why it has not 
already been done is that it was not thought to be of 
sufficient importance. Moreover, you will appreciate 
that reduction in the fuel rate brings in its train a 
contraction in the size of certain components, such as 
the main condenser and its plant, forced draught fans, 
and other items. As radical improvements in the 
design of boilers may be depended upon, I think that 
for this and other reasons advanced, marine installa- 
tions of this class built subsequent to the year 1940 
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will steadily approximate towards the following 
characteristics, which we will designate as installa- 
tion D :— 


Initial cost 9l. per shaft horse-power. 
Space 8 cub. ft. ” ” 
Weight 15 shaft horse-power per ton. 


0-48 lb, per shaft horse-power- 
hour for all purposes. 

It may perhaps not be amiss to take a look around 
and see where our Diesel friends are. There are many 
who favour the direct drive ; others who favour the 
use of fast-running Diesels working through gearing 
and hydraulic clutches. Diesel-electric drive, in the 
broad sense, must, I think, be ruled out on the score 
of the combination of two expensive components and the 
loss of efficiency in transmission. 

Here, then, in Table V are particulars showing how 
the rival systems may be expected to compare a few 


Fuel consumption 




















TABLE V. 
Installa-| Installa- —— Geared 
tion C. | tion D. Diesel. Diese}. 
Cost per shaft horse- 
power .. o* > £10 £9 _ —_ 
Space ratio, cub. ft. per 
shaft horse-power $s 10 8 12 10 
Weight ratio, shaft horse- 
power per ton .. es 13 15 8 10 
Fuel consumption, Ib. 
r shaft horse-power- 
for all purposes ..| 0°55 0-48 0-44 0-45 





years hence. The cost of lubricating oil, which is 
heavy item, generally appears as a separate disburse- 
ment in statements of expenditure which are carrre 
in connection with investigations of this kind. I 
prefer, however, to regard it as a species of fuel con- 
sumption. At quite a modest computation, expense 
for lubricating oil is incurred at a rate which is equi- 
valent to an addition of 0-04 lb, of fuel to the basic 
fuel consumption rate. 
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In Table V,I have assumed that the direct-drive 
Diesel will take the form of double-acting two-stroke 
cycles engines, running at a rate of revolution suitable 
for propeller efficiency, and that the geared Diesel 
would follow the arrangement favoured in Germany, 
namely, double-acting two-stroke engines in units of 
5,000 h.p. or more, running at, say, 400 r.p.m. and geared 
down to from 100 r.p.m. to 150 r.p.m. at the propeller 
according to the speed of the ship. I have purposely 
omitted reference to the suitability of Diesel installa- 
tions for vessels of this type, but would point out that | 
steam plant can be maintained in first-rate condition 
at a cost which cannot be improved upon by any other 
known form of propulsion. In an installation of, say, 
20,000 h.p., the difference between the daily con- | 
sumptions by weight of the two forms of propulsion | 
would be about 20 tons in favour of the Diesel, but the 
steam installation C would be about 500 tons lighter, | 
so that there would be little to choose between the 
combined weights of machinery and bunkers for 
10,000 miles. I suppose that improvements in Diesel | 
installations, either of the direct-drive or geared drive 
type, may be so great that the weight of the plant and 
space occupied by them would approximate to the | 
best that can be forecast for steam propulsion, even in 
installations of 20,000 h.p. and upwards, I suppose | 
it is also conceivable that the initial cost could be | 
brought down to that of high-pressure steam plant. In 
high-powered vessels, however, steam is supreme 
to-day, and if one allows for the benefits of the improve- 
ments which are within sight, as in case D, in terms of | 
cost, weight, space required, and reduced fuel con- | 
sumption, and adds to them the positive qualities of | 
durability, quietness, and absence of vibration, I think 
one must inevitably reach the conclusion that steam | 
propulsion is intrinsically capable of maintaining an 
unassailable superiority in ships of this type. It may 
be said that, so far, the case for steam has been estab- | 
lished only for the larger type of ship, and that even if 
my claims were true, they are true only for such ships, | 
the case being totally different for those of smaller | 
speed and power. As there is much to be said for | 
that point of view, I suggest that we cannot do better 
than go to the other end of the scale and consider the 
question afresh in relation to the tramp of 10 knots to 
11 knots. Before doing so, I would like to make a} 
few observations on boiler developments. 

Water-Tube Boiler Developments.—The intrusion of | 
salt water is a contingency which must be kept in| 
mind, for condenser leakages sometimes occur when | 
it is not convenient to stop the engines, and if the | 
water content of the boiler is small, the density will | 
rise rapidly and priming ensue, with unpleasant and 
even dangerous consequences. If, notwithstanding 
all the care that may be exercised, scale is deposited 
on the interior surfaces of tubes exposed to the intense 
heat of the furnace, it must be possible to clean them 
thoroughly at the first opportunity. It must also be 
possible to plug them without undue difficulty. There | 
is scarcely any limit to the number of ways in which 
the heating surface of boilers and superheaters may be 
arranged. The technique underlying present-day 
design has for its object the production of a large 
quantity of steam of high pressure and temperature by 
a small number of units, which will be efficient, light, 
compact, and durable. Some increase in gas velocity 
is undoubtedly worth while in conjunction with a 
deep bank of closely pitched tubes of small diameter 
in which the gas is divided into thin streams impinging 
upon the alternate rows of tubes. As the drums of 
high-pressure boilers are heavy and costly, the fewer 
there are of them the better, but as some reservoir 
capacity is necessary for mancuvring and other pur- | 
poses, at least one drum or its equivalent is indispens- | 
able. The properties of any particular generator for | 
mercantile purposes may be conveniently defined by | 
its output per unit of weight and space at an efficiency | 
of 90 per cent., in association with the maximum and | 
average transmission rates on its heating surface. 

We might consider a mercantile boiler complete with | 
preheater, having a gross weight of 100 tons, inclusive | 
of hot water. This boiler would have a generating 
surface of about 8,000 sq. ft. and would be capable of | 
maintaining a steady output in service of 80,000 Ib. per 
hour, or, say, 11,000 i:.p., at an efficiency of 90 per cent. 
Its output, therefore, is in the ratio of 800 Ib. per hour | 
per ton of weight. Assuming the working pressure | 
to be 500 Ib. per square inch, and that the heating | 
surface is made up of tubes of 1} in. external diameter, | 
the gross weight could be reduced by 6-3 tons by the | 
substitution of l-in. diameter tubes, 4-7 tons being | 
due to the reduction in the weight of steel and 1-6 tons | 
in the weight of water. The omission of a water drum, | 
30 in. diameter by 14 ft. long, would effect a reduction | 
in the weight of steel and water of 7 tons, and an 
increase in the average transmission rate of 25 per cent. 
would effect a farther reduction in the weight of steel 
and water of 7 tons. You will see, therefore, that the | 
— boiler of 100 tons can, with such changes as 

ave been envisaged, including somewhat lighter casings 





|study of this kind, one must allow for progressive 
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and supports, be reduced to 80 tons, which would | 
give an output ratio of 1,000 Ib. per hour per ton of | 
weight as compared with 3,000 Ib. in a highly forced | 
naval type boiler. Fig. 5 shows a boiler with one | 
drum only and having fairly small tubes and assisted 
circulation, in which the finished weight is 80 tons as 
compared with 100 tons in the case of the parent boiler. 
Loop tubes of the type shown have been cleaned quite 
easily with suitable tools after a heavy deposit of scale | 
was deliberately made in them. 
The Propulsion of Freight Vessels—It has to be con- | 
ceded that the motor ship has made much progress at | 
the expense of the steamer, and that oil is now being | 
used in both types of vessel to a much greater extent | 
than formerly. In the case of high-powered vessels, | 
the great improvements which have been made in| 
steam plant have been sufficient to check the advance 
of the Diesel engine, and, indeed, it is not too much | 


| to say that whereas ten years ago Diesel propulsion was | 


adopted for certain high-powered vessels, its claims are 
rarely entertained nowadays for that class of ship. | 
Steam engineers must be prepared to face the strongest | 
case that can be stated for Diesels, and I think it | 
advisable, therefore, to consider the cargo boat of | 
10 knots to 11-knots sea speed, requiring 1,500 shaft | 
horse-power to 2,000 shaft horse-power, because the | 
fuel consumption rate reaches a maximum in the 
smallest steam units. The chief merit of this type of | 
installation is cheapness and low repair costs, but in a| 


improvement of the Diesel engine, and I propose, 
therefore, to assume parity of initial cost and repair 
expenses, and to compare the two systems of pro- 
pulsion, in the first instance, on the supposition that 


Taste VI. 


Diesel 
1,500 8.h.p. 


Steam 
| 1,500 8.h.p. | 


Space ratio, cub. ft. per shaft horse- 
power : es - - 25 
Weight ratio, shaft horse-power 
per ton es es es : 
Fuel consumption, Ib. per shaft 
horse-power-hour .. ne 
Daily fuel consumption, tons :— 
At sea ee . oe 
In port oie , , 
Annual fuel consumption, tons (220 
days at sea and 145 days in port) | 


5-0 
0-60 0-43 


9-65 
2-00 


6-9 
0-5 


2,410 1,599 


liquid fuel only is used in both cases. While a simple 
type of turbine may with advantage be used for horse- 
powers of this order, the quantity of steam required 
for 1,500 shaft horse-power to 2,000 shaft horse-power 
can quite easily be supplied by an oil-fired tank-type 
boiler. The use of this type of steam generator, how- 
ever, limits the working pressure to about 300 Ib. per 
square inch, and I propose, therefore, to take thermal 
conditions of 300 Ib. per square inch, 750 deg. F., and 
5 in. average vacuum. An air-jacketed improved 
type of tank boiler working at an evaporative rating 
of 8 Ib. per square foot of heating surface, and fitted 
with a suitable preheater, would give an efficiency of 
88 per cent. based on the gross calorific value of the 
fuel. One such boiler would be sufficient for pro- 
pulsion, but an auxiliary one of the same working 
pressure provided for port duty would be available for 
emergency duty at sea. The fuel consumption would 
be 0-60 Ib. of oil per shaft horse-power-hour, and the 
weight of the complete installation, 300 tons for 1,5 
shaft horse-power. In Table VI, which shows a com- 
parison between steam and Diesel engines, I have 
assumed that a direct-drive Diesel would be employed 
and that the engine would be of the double-acting two- 
stroke type. The fuel consumption rate has been 
adjusted to allow for the cost of lubricating oil. The 
combined weight of machinery and bunkers for 
10,000 miles, or half-way round the world, would be 
640 tons for the motor ship and 660 tons for the 
steamer. 

For the purpose of this comparison I have taken 
the lightest steam installation capable of fulfilling the 
service requirements of this class of vessel, and I believe 
that, properly developed, it will be as cheap as the 
steam plant now generally employed in such ships. 
It certainly is more economical, but in spite of this, 
you will observe that the annual fuel consumption of 
the steamer is roughly 50 per cent. greater than that 
of the motor ship, and, consequently, if furnace oil is 
more than two-thirds of the price of Diesel oil, the 
advantage must lie with the motor ship. If coal were | 
burned instead of furnace oil in the installation under | 
examination, the annual consumption by weight would | 
be rather more than twice the oil consumption of the | 
motor ship, and to be competitive, coal would have to | 
be procurable at half the price of Diesel oil. There are | 
a vast number of freight vessels larger and faster than | 
the type we have just considered, in which the power of | 
the propelling machinery may be as high as 10,000 shaft | 
horse-power. The fuel consumption rate of steam 
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plant for such vessels would be anything from 10 per 
cent. to 20 per cent. lower than for the small cargo 
boat previously considered, according to the steam 
pressures and temperatures employed, and other 
characteristics of the installation adopted. For that 
class of vessel, coal costing half as much as Diesel oil 
would show a margin of advantage. 








FOREST PRODUCTS RESEARCH. 


So many problems are encountered in connection with 
the production of suitable timbers for the many and 
ever-extending variety of modern requirements, that 
the investigation programme of the Forest Products 
Research Board has perforce to be widespread. The 


| latest Report* shows that the Board, under the chair- 


manship of Sir James C. Irvine, are directing their 
work so as to secure the utmost from the experimental 
work done by the staff employed under the Director, 
Mr. W. A. Robertson. As an example, mention may 
be made of work in progress, which promises to be of 
considerable economic importance, in connection with 
the suitability of various home-grown timbers for 
railway sleepers, the reduction of the cost of preserva- 
tive treatment, or alternatively, of extending the useful 
life of sleepers by modifying the methods of treatment. 
At the same time impregnation tests have been carried 
out on home-grown coniferous timbers with the object 
of determining whether sufficient resistance to fungal 
decay can be ensured by antiseptic treatment, to make 
them suitable for transmission poles. Further, 
experimental work, so far carried out under definitely 
limited conditions, has been undertaken to investigate 
the relative natural resistance to the action of fire 
on a number of commercial timbers, and to discover 
the value of various fire-proofing treatments. In 
addition to home-grown varieties, Empire timbers 
are also the subject of tests. 

One of the subjects investigated during the year 
related to the amount of water adsorbed by wood, in 
the neighbourhood of the fibre saturation point. This 
was measured by the change of concentration of a 
sugar solution with which the dried wood was mixed, 
and it was found that, as the concentration of the 
solution used was increased, the amount of water 
abstracted from the solution by the wood decreased. 
Following thermodynamic principles as a basis, the 
relations between these two variables were calculated 
from the vapour pressures of the wood at different 
moisture contents, and of solutions at different concen- 
trations. The observed effect could not, however, be 
quantitatively explained in this way, unless a certain 
adsorption of sugar was also postulated. This appeared 
to be roughly proportional to the concentration, and 
was quite small. In the case of a 5 per cent. concen- 
tration of sugar, the adsorption amounts to less than 
1 per cent. of the dry weight of the wood, the water 
adsorption being 30 per cent. The work done throws 
some doubts on the generally accepted values of the 
so-called fibre saturation point of wood, and since this 
point now appears to be much higher than was pre- 
viously thought, the subject seemed to require investiga- 
tion. It was subsequently found that in the shrinkage 
measurement method of determining the fibre satura- 
tion point, shrinkage occurred under conditions of 
high moisture content; hitherto, these had been 
ascribed to possible effects of unequal drying. 

The behaviour of wood samples in new buildings 
is one of the subjects being studied by the Board's 
staff. In rooms ventilated by artificially conditioned 
air, the temperature and humidity conditions are 
ostensibly maintained constant throughout the year. 
Under such circumstances, it might be expected that 
once the building had dried out, the moisture content 
of the timber would remain constant. This has not 
been found to be the case, but the range of variations 
observed in the moisture content was only about 

£1-0 per cent., or about half the change which 
occurred in an ordinary centrally-heated building. This 
subject is referred to again below. 

Work has been done, in association with the corre- 
sponding research organisations of the Australian 
Commonwealth, on the moisture change of season 
timber during sea-transit. With the two consignments 
which, so far, have been under observation, the changes 
noticed were so small as to be negligible for all practi 
cal purposes. Kiln-seasoning experiments on a large 
scale have been made on beech, Dutch elm, Norway 
spruce, common elm, oak, sweet chestnut, sycamore, 
walnut, East African olive and slash pine, from which 
it appears that kiln-seasoning from the green, % 
applied to small commercial sizes, offers promising 
economic possibilities, even when similar treatment 
on timber in plank form could not be recommended, 
except in special cases. Work on the kiln-seasoning 
of partly air-seasoned timber is being continue® 


— 





* Report of the Forest Products Research Board for the 
Year 1934. Department of Scientifie and Industr! 
Research. H.M. Stationery Office. Price 1s. 6d. net. 
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Whereas 2 in. beech squares can be successfully kiln- 
dried from the green in under three weeks, and similar 
squares of Dutch elm in a fortnight, oak and sweet 
chestnut require from seven and five weeks, respectively; 
from this, it is concluded that preliminary air-seasoning 
is advisable in these cases. The average drying rate 
of a pile of timber of 3 ft. 6 in. width has been found to 
increase rapidly as the air speed between the layers is 
raised, until an average speed of 1 ft. per second is 
reached, but further increases only resulted in com- 
paratively small improvement in the drying rates. 
The optimum air speeds for various drying conditions 
and piling methods are still under investigation. 

Steam bending tests conducted on beech, wych 
elm and Dutch elm have shown that the use of pressures 
much above 10 Ib. per square inch in the preliminary 
steaming process is detrimental to the wood, dis- 
coloration often resulting, while the material tends to 
become so soft that crumpling and creasing occurs 
when the bending are exerted. The optimum 
moisture content for all the woods so far treated 
appear to be about 20 per cent. Tests to determine 
the stress-strain relationships of steamed timbers, 
both in tension and compression, have been carried 
out by the Section of Timber Mechanics, and have 
proved of considerable value in making rapid estimates 
of the bending qualities of any species. Stan i 
tests of mechanical and physical properties have 
now been made on 21 species of commercial home-grown 
timbers, and it is claimed that it is now possible to 
compare these on a definite basis, and to determine 
their suitability for any particular purpose, while the 
extent to which one timber can reasonably be sub- 
stituted for another can also be determined with 
some certainty. As the methods used are standardised 
for the principal laboratories of the world, direct 
comparison is now possible between timbers grown at 
home and abroad. 

The creosoted sleepers of Baltic fir, at present in 
use in this country, have an average life of 18 years 
to 25 years in a main line. The enormous quantity 
used, however, make the possibility of cheapening 
them worth investigation, and tests with this in view 
have been undertaken, with the co-operaton of the 
four main railway companies. Sleepers of different 
species, treated in different ways are to be laid down 
for service trials. Home-grown species are repre- 
sented by Scots pine, Douglas fir and beech. The 
effect of different treatments, and of incising, will be 
studied, the treatments proposed including mixtures 
of fuel oils and creosote, and also low-temperature 
carbonisation creosote. 

In a Forest Products Research Record on The 
Moisture Content of Timber in New Buildings (H.M. 
Stationery Office, 6d. net), Mr. R. A. G. Knight has 
detailed the work done in new buildings in London 
and Princes Risborough. This work showed that it 
would usually suffice to season timber so as to reduce 
the moisture to about 12 per cent., or slightly less, prior 
to installation. After that, the maintenance of sufficient 
heating to ensure comfort is all that is necessary to 
prevent undue shrinkages, and though the action is slow 
it is all that is desirable. The baking of a building in 
the early days of occupation is bad practice, because 
of the expense involved, while disastrous shrinkage and 
distortion often follow. 

Another recent Research Record (No. 4) prepared 
by Mr. R. G. Bateson is on the subject of Timber 
Seasoning. Perhaps the most interesting point brought 
out in this, from the standpoint of users of wood, is 
that it is not possible to dry timber out of doors 
in this country to a sufficient extent, if it is to be 
used in artificially-heated buildings. Under favour- 
able conditions the moisture content may be reduced 
to 12 per cent. in the height of summer, but 18 per 
cent. is more usual. Some percentage between 9 and 12 
is desirable, however, in the case of interior woodwork 
for centrally-heated buildings. 








FLOATING PILOT VALVE FOR 
BOILER CONTROL. 


TuE automatic combustion control system of Messrs. 
Bailey Meter Company, Cleveland, Ohio, U.S.A., is 
well-known and some account of it will be found in 
ENGINEERING, vol. cxxxvii, page 163 (1934). Hitherto, 
however, it has been more suitable for large power 
Stations, &c., than for small industrial plants, but a 
hew air-operated combustion control has now been 
developed by the company, which makes it possible to 
operate the boilers of the latter class economically and 


safely. The principle of the new system is that of 
utilising the steam flow:air flow ratio to maintain 
automatic adjustment of the fuel or the air supply, 
as the case may be, in order to ensure correct combus- 


tion conditions. For a boiler or boilers fired with 
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connections to the boiler air inlet and gas outlet. These 
instruments govern the rate of coal fed ‘to the pul- 
veriser, the discharge from the forced-draught fan and 
the chimney damper. With a stoker-fired plant, the 
stoker speed, fan draught and chimney draught are 
regulated. The various mechanisms are actuated by 
air-operated pistons, and movement of the pistons is 
controlled by the floating pilot valve, shown in the 
accompanying illustration, this valve being operated by 
the instruments mentioned above in the first place 
and by the mechanisms themselves in the second 

The arrangement of the units depends, of course, 
upon the nature of the installation, that is, whether a 
single boiler only or a number of boilers are concerned, 
but the initial pilot valve is embodied in the Bailey 
boiler meter, which has a recording chart and an 
integrator. Thus situated or when employed on the 
operating machine, it is necessary that the valve should 
be very sensitive, a requirement involving the elimina- 
tion of friction. Referring to the illustration it is 
necessary to point out that what look like glands at 
the top and bottom of the casing are not glands at all, 
but merely screwed covers holding the sleeves in which 
the valve itself floats. There are four sleeves in line, 
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the two outer sleeves being held down by the covers, 
and the two inner being held up against them by a 
spring in the centre. The abutment of the inner sleeves 
is, however, only partial, that is, it consists of pro- 
jecting wings or stops. The faces of each pair of inner 
and outer sleeves do not, therefore, meet, the annular 
spaces so formed constituting passages between the air 
inlet at the centre to the pipes leading to the operating 
cylinder. The valve, which is virtually a piston valve 
with spherical faces lies, when in its neutral position, 
with the spheres covering the annular openings. The 
spheres are not made an air-tight fit in the sleeves, but 
have a slight clearance. There is thus a slight constant 
leakage past them which acts as a lubricant and, as 
the spheres are of precisely the same diameter, the valve 
is balanced, and is very sensitive. Movement in either 
direction admits air to one of the pipes and opens the 
other to exhaust through the central hole in the outer 
sleeve. The control system embodies selector valves 
which enable the equipment under control to be either 
completely or partially automatic, manually con- 
trolled, &c. 








THE GERMAN RAILWAY 
CENTENARY. 


Tue first railway in Germany was opened between 
Nuremburg and Fiirth on December 7, 1835, and its 
centenary has recently been the occasion of a celebra- 
tion, during which the developments, which have since 
taken place, were fully illustrated. Opportunity has 
also been taken to issue a commemorative volume, 
which appears under the editorship of Dr. Conrad 
Matschoss with the title Technik Geschichte. It is 
published by the V.D.1.-Verlag G.m.b.H., Berlin, and 
its price in this country is 9 marks. 

It is interesting to note that the Nuremburg-Fiirth 





pulverised fuel there is a unit controlled as to the 
steam flow by a differential pressure orifice in the steam | 


railway was largely of British design and construction, 
and that its first locomotive was built by Stephenson, 


pipe and as to air flow by a bell arrangement with’ who also lent one of his employees to operate it.! motive Publishing Company, Limited. 


This employee, William Wilson, erected the locomo- 
tive and, dressed in frock coat and top hat, drove it 
at the opening ceremony. Wilson, to whose work for 
the railway we are glad to see a glowing tribute is paid 
by Dr. Matschoss, remained in its service until his 
death in 1862. 

As regards general progress during the period sur- 
veyed, the railway mileage of Germany increased grad- 
ually from 549 km. in 1840 to 62,407 km. in 1915. By 
the Treaty of Versailles, 8,000 km. had to be given up, 
and though this loss has been compensated to some 
extent the present figure does not exceed 58,373 km. For 
a time State and private enterprise worked side by side, if 
not hand in hand, butin 1920 the entire system was taken 
over by the Government, and in 1924 the Deutsche 
Re‘chsbahn Gesellschaft, a body somewhat akin to our 
Central Electricity Board, was formed. This body, in face 
of numerous difficulties, has carried out a much-needed 
work of consolidation in various directions and has 
shown great enterprise in the use of new methods and 
in improving the services. At the present time its 
system is one of which any country might be proud. 

In the field of locomotives, development extends from 
Stephenson’s Adler of 1835, a model of which is to 
be found in the Deutsches Museum at Munich, to the 
fully-enclosed streamline model of one hundred years 
later. Though steam is still responsible for operating 
95 per cent. of the system, it is not without its competi- 
tors. The principal of these is, of course, electricity, 
which is used over long sections, especially in 
the south, and is to be extended over the entire 
distance between Berlin and Munich. In addition, 
the employment of railcars, equipped with internal 
combustion engines, is increasing, the most important 
of the trains worked by this means being the well- 
known “ Fliegender Hamburger,” which has operated 
between Berlin and Hamburg since 1933, In this 
connection, it is interesting to note that seven firms 
of German locomotive builders have been in business 
for just about 90 years. One of these—the well-known 
Henschel concern—devoted itself exclusively to that 
class of work with such success that by 1923 it had 
constructed 20,000 units. Both Bérsig and Hanomag 
had also exceeded the 10,000 mark some ten years ago. 
A firm of only a little less ancient lineage is that formed 
by Louis Schwatzkopff in 1852, its first locomotive 
being built in 1867. This firm’s latest product is the 
standard express locomotive Type 03, which has a 
maximum working speed of 130 km. per hour. Its 
design and that of other locomotives constructed by 
the firm for use, both in Germany and in other countries, 
is fully illustrated in a booklet, entitled 100 Years of 
German Railways, which has recently been issued by 
the firm. 

Other chapters in Technik Geschichte deal with civil 
engineering development and the progress that has 
been made in knowledge of the materials necessary for 
railway operation. The beneficent part Law dary b 
standardisation is stressed and the problems of signal- 
ling are also gone into, Moreover, the rivalry between 
the railway and the road, which has recently reached 
great intensiveness in Germany, as elsewhere, is 
described. 

The volume concludes with some short articles on 
miscellaneous subjects more or less connected with 
railways. One of these is an account of the opening 
of the Liverpool and Manchester Railway, compil 
from the Transactions of the Newcomen Society, and 
from contemporary German sources. This contains 
the statement that the attitude of the public to the 
enterprise was so hostile that on the opening day the 
railway might have been destroyed but for the presence 
of the military. As it was, the crowd had to content 
themselves with throwing stones at the coaches in which 
Wellington and Peel were seated. This however, 
is an incorrect conclusion apparently drawn from 
insufficient evidence; for the real reason for this 
demonstration was the natural excitement caused by 
rumours of the accident to Huskisson and the fear 
that the loss of life was more widespread than it 
actually was.* That the other explanation is not likely 
is shown by the fact that some 70,000 passengers were 
carried on the line within the first three months. 








LecTuREsS ON HiGH-POWER TRANSMISSION.—A course 
of three lectures on “* Major Problems of High-Power 
Transmission’ is being given in the Department of 
Electrical Engineering of Datvomite of London, King’s 
College, Strand, London, W.C.2, by Mr. C. W. Marshall. 
The first lecture took place on January 24, and the 
second and third will be delivered on Fridays, January 31 
and February 7, at 6 p.m. These two lectures will deal 
with such subjects as insulation, alternators, trans- 
formers, cables, switchgear, overhead lines, current and 
voltage surges on transmission systems, circuit-breaking, 
and protection against lightning. Admission to the 





lectures is free and no tickets are required. 





* See Centenary History of the Liverpool and Manchester 
Railway. By Dendy Marshall. London; The Loco- 
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14-H.P. PUMPING SET WITH 
AIRLESS-INJECTION ENGINE. 


Tue pumping set illustrated in the annexed figure 
is designed for the transfer of fresh water from barges 
to larger vessels in the Gulf of Aden, where the tem- 
perature of the cooling water is 90 deg. F. It consists | 
of a 14-h.p. twin-cylinder airless-injection engine, 
built by Messrs. Ailsa Craig, Limited, Strand-on-the- 
Green, Chiswick, W.4, driving a 3}-in. “ Sno-er” 
self-priming pump made by Mesars. Drysdale and | 
Company, Limited, Glasgow. The two units are | 
direct-coupled by means of a Drysdale 


pin and pad | 
type coupling, and are mounted on a substantial cast- | 
iron base complete with the fuel tank, as shown. | 
The engine is generally similar to the model described | 
in ENGINEERING, vol, exxxyi, page 254 (1933). It will | 
operate on a cheap grade of fuel at a running cost of | 
less than 3d. per hour, and will start easily from cold by | 
hand. As regards the pump, ordinary models of the | 
centrifugal type are unable to continue pumping once | 
the suction water level has fallen below the end of the 
suction pipe, as the air which is then drawn into the 
pipe breaks the water column and the pump loses its 
water. This can be overcome by fitting a foot valve, 

but this is not always practicable, apart from the 
obvious danger of dirt or foreign matter accumulating 
at the flap of the valve. The Snorer pump is a special 
design, which although of the centrifugal type, is cap- 
able of priming itself without auxiliary devices. In| 
addition, it is capable of continuing to run although 

the suction water level may fluctuate above and below 

the end of the suction pipe. This feature is obviously 

of great advantage in the circumstances for which the | 
set is designed, as the level of the water »y vary with | 
the rolling of the barge. The self-priving action is | 
obtained by incorporating an air pump of exceptionally | 
large capacity as an integral part of the pump unit, | 
the whole requiring little or no attention. The dimen- | 
sions of the pump impeller are such that small solids | 
may be handled without danger to the working parts. 
A st acer fitted on the suction branch prevents any 
foreign material reaching the air pump. The pump 
offers advantages in comparison with a reciprocating 
unit in regard to weight, space occupied, small number 
of working parts, wear, and other features. The 
Snorer model was originally designed for mine drain- 
age, but was later adopted for such duties on ship- 
board as bilge, ballast and transfer work. 











ANNUALS AND REFERENCE BOOKS. 


The “‘ Practical Engineer” Mechanical Pocket Book 
and Diary, 1936.—In revising the 48th edition of this 
well-known annual, the editor, Mr. E. G. Beck, has 
managed to insert a substantial amount of new material 
without increasing the number of pages and thereby 
destroying the portability of the book. The bulk of 
the additions and alterations are to be found in the 
section on steam generation, but a fairly close examina 
tion of the other 18 sections shows that most of them 
have also received attention. This examination, 
moreover, reveals the wide scope of the pocket book 
the lighting of workshop:, as well as their design and 
operation, for example, being dealt with. The section 
relating to ball and roller bearings is really informative, 
and the notes on machine tools likely to be useful. 
A general characteristic may be noted in the tendency 
of the matter to approximate to that of a text-book 
instead of consisting of a collection of tables and 
formule presented almost without comment, as was 
the case with the very early editions —not that tables 
have disappeared, there are still a number of useful 
ones which, it may be suggested, should remain in 
future editions, subject, of course, to correction where 
needed. The book is published by Mr. Milford for the 
Oxford University Press, Warwick-square, London, 
E.C.4, at the price of 2s. 6d. net cloth, or 3s. net leather 
cloth 





Diary.—Several pages of postal and other miscel- 
laneous data are contained in a neat leather-bound 
pocket diary sent to us by Messrs. F. W. Potter 
and Company, Limited, 131-3, Middlesex-street, 
London, E.1 

Almanics and Catendars.— We have recsived monthly | 
tear-off calendars from Messrs. Greenwood and Batley | 
Limited, Albion Works, Leeds; Messrs. E. N. Mason | 
and Sons, Limited, Arclight Works, Colchester ; Messrs. 
Peckett and Sons, Limited, Atlas Locomotive Works, 
Bristol; Messrs. Blackstone and Company, Limited, 


Stamford; Messrs. Harland and Wolff, Limited, 
Belfast; and Messrs. C. Pearson and Son, Limited, 
53 and 55, Mansell-street, London, E.1.—Daily tear- 


off calendars have been sent to us by Messrs. Ashwell 
and Nesbit, Limited, Barkby-lane, Leicester ; Messrs. 
Harrison and Sons, Limited, 44-47, St. Martin’s-lane, 
London, W.C.2; and Messrs. The Davenport Engin- 
eering Company, Limited, Bradford.—Daily refills for 


their desk calendar and memorandum tablet have been 


Trafalgar-square, London, W.C.2, 
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sent to us 
Limited, Cunard Building, Liverpool.—Messrs. Switch- 
gear and Cowans, Limited, Old Trafford, Manchester, 
have sent us a pack of handsome playing cards.—A 
neat little monthly tear-off desk calendar has come to 
us from Messrs. Harrison and Sons, Limited, 44-47, 
St. Martin’s-lane, London, W.C.2.—Messrs. Stothert 
and Pitt, Limited, Newark Foundry, Bath, have sent 
us a weekly desk diary and notes pad.—Messrs. Welin-— 
MacLachlan Davits, Limited, 525, Grand Buildings, 
have sent weekly 
refills for their desk calendar.—A neat monthly turn- 
ver desk calendar has c »me to us from Messrs. Estler 
Brothers, Limited, Windsor House, Kingsway, London, 
W.C.2.—Messrs. H. J. Skelton and Company, Limited, 
toval London H use, Finsbury-square, London, E.C.2, 
have sent us a useful daily-card wall calendar. 








CATALOGUES. 


Packers’ Wire-Tying Machines.—Messrs. Cutbill, King 
and Corapany, Limited, 32, St. Mary Axe, London, E.C.3, 
have sent a catalogue describing the features of their wire- 
tying machine for cases, &c., a single turn of the handle 
being sufficient to secure the tie and cut off the wire. 


Concrete Mixers.—Concrete mixers for sale, for hire 

purchase, or for hire, are described in lists issued by 
Messrs. Thos. W. Ward, Limited, Albion Works, Sheffield. 
An accompanying sheet calls attention to neat, light 
and cheap sheet steel boxes for storage purposes. 
To their series of attractive 
booklets dealing with their woodworking machines, 
Messrs. Wadkin and Company, Green-lane Works, 
Leicester, have added a further publication, bearing the 
appropriate title “‘ They Scrapped the Mauretania for a 
Bigger and Better Ship.” 


Woodworking Machinery. 


Marine Type Control Panels.—By means of a card 
depicting the external appearance and internal fittings 
of a marine type control panel, Messrs. Brookhirst 
Switchgear Limited, Northgate Works, Chester, draw 
attention in an interesting way to its design, every part 
being specially devised for conditions aboard ship. 

Steel Concrete Reinforcement.—Test results and 
data relating to Isteg steel for the reinforcement of 
concrete, which is familiar to our readers from articles 
we have had on the subject, are given in a booklet 
received from Messrs. Isteg Steel Products, Limited, 8, 
Duncannon-street, Charing Cross, London, W.C.2. 

Hydraul 
of the British-made Forst 12 ton-pull vertical hydraulic 


for 


are briefly referred to, and illustrated, in a leaflet to 
hand from Messrs. A. C. Wickman, Limited, Coventry. 
Particulars of times, &c., are given for two dissimilar jobs. 


Metal Labels.—A six-page folder, issued by Messrs. 


The Gunn Metal Engraving Company (Seal Department), 
W.C.l, is 


London, 
their adhesive 


Inn-road, 
the merits of 


Gray's 
to 


House, 
attention 


Swinton 


used to call 





by Messrs. Liverpool Marine Appliances, | 


} 


| 
| 
| 


| 





Broaching Machines.—The principal features 





| A. W. Taylor and Company, Waltons Buildings, ! 
broaching machine, recently illustrated in these columns, : 


actual 


An 
sample metal label is provided to show how they adhere 
to paper, &c. 

Austenitic Nickel Cast-Iron.—For its corrosion and heat 
resisting qualities, Austenitic nickel cast-iron is finding 


metal seal labels for advertising purposes. 


many applications in modern industry. Messrs. 8. 
Russell and Sons, Limited, Bath-lane, Leicester, have 
published a leaflet calling attention to the character- 
istics of Ni-Resist, which comes within this class, and is 
suitable for meeting difficult conditions. 

Power-Factor Correction Condensers.—Two booklets on 
the subject of power-factor correction and the use of 
condensers for the purpose have been received from 
Messrs. Dubilier Condenser Company (1925), Limited, 
Ducon Works, Victoria-road, North Acton, London, W.3 
The need for such equipment in the cause of economy 
by power users is well and clearly indicated. 

Hand Protection.—To ensure freedom from 
dermatitis, and boils on workmen’s hands, Messrs. Sternol, 
Limited, Royal London House, Finsbury-square, London, 
E.C.2, have introduced a soft cream named Sterno- 
cleanse, for application to the skin before undertaking 
dirty work. It produces a protective film which, it ® 
claimed, in a folder, cannot be penetrated by dirt, 
grease, paint, or oil. 


Steam Valves and Boiler Mountings.—A comprehensive 
catalogue of stop valves, check, check feed and isolating 
valves, safety valves, pressure gauges, water gauges, and 
blow-off valves has been received from Messrs, Hunt 
and Mitton, Limited, Oozells-street North, Birmingham, 
1. Lubricators and valves for special industrial purposes, 
as well as fire-extinguishing appliances, are also included, 
every example being illustrated. 


Short-Centre High-Ratio Power Transmission Drives. 
Messrs. Wearn’s Autoflex Drives, Limited, 2, Sloane 
terrace, Sloane-square, London, 8.W.1, have prepared 
a catalogue descriptive of their drives, and their Autoflex 
pulley model. These have been fully illustrated in our 
columns recently. The latter is a compact unit, wit! 
or without a clutch, and capable of giving a range ol 
from 5to l to 40to 1. Various applications are illustrated 


Diesel Engines.—The contention that the direct 
Diesel engine drive for machine shops, and similar 
uses, is capable of giving working costs equivalent 
electric power from the grid, is made, accompanie 
by comparative cost figures for other sources of power 
on a card sent out by Messrs. W. H. Dorman and Com 
pany, Limited, Stafford. Information is also given 
the Dorman-Ricardo Diesel engine electric generate 
sets, commercial vehicle engines, and marine propulsiot 
units. 


sores, 


Hydro-Pneumatic System for Presses, &c a 
' 5. New 


Brown-street, Manchester, 4, have given attention 


|the provision of pressure water for presses, lifts, 8° 


other purposes, free from the variations frequently 
experienced. A publication they have issued describes 
the means they take to meet the case by using @ receive! 
containing air, into which the water is delivered by 
centrifugal pumps. Applications are illustrated, and 
records obtained on actual duty, are given. 
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105,000 - KW TURBO - ALTERNATOR |the double water flow is, in general, annular in 
AT THE BATTERSEA STATION OF | formation, the first flow being through the inner 


THE LONDON POWER COMPANY. | “°re of tubes and the return through the outer ring. 
Operation is therefore substantially on the contra- 


(Continued from page 55.) | flow principle, and, since the air-withdrawal main 
CONTINUING our account of the 105,000-kW unit! is at the centre, it is claimed that a maximum 
at the Battersea station of the London Power Com- | cooling of the gases is ensured. This central with- 
pany, the twin surface condensers, which have a| drawal also ensures complete de-aeration of the 
total cooling surface of 45,000 sq. ft. each, are of the | condensate, which enters the hot well slightly in 


eee nwn ow 
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Metropolitan-Vickers central-flow type. Their de- , excess of vacuum temperature. This enables a very 
sign will be clear from Fig. 13, while Fig. 15, page | high rate of heat transmission to be obtained owing 
110, shows one of the shells in the makers’ works. | to the relatively small pressure drop. 

These shells are of welded-steel plate with reinforeing| Circulating water to the normal amount of 
channel sections, and are bolted direct to the turbine- | 60,000 gallons per minute is taken from the river 


TABLE L—Frep-Heatine Data at 84,000 kW wrra Evarornators m Usz, 3 Per CENT. MAKE-UP. 








. Steam Steam Steam Heat Content} Feed In! Feed Outlet 
Poed-Heating Stage. Pressure. Temp. | Quantity. | of Steam. Temp. Temp. Feed Rise. 
* = aq Deg. F. Lb. per hr. Bane. per Deg. F Deg. F. Deg. F. 
Ejector .. — _ 2,600 1,411 78-00 83-14 5-14 
Drain cooler —_ _ = — 83-14 90-84 7-70 
No. | heater 5-2 Wet 41,974 1,077 80-84 153-86 +02 
Gland heater Atmos. —_ 7,590 1,300 153-86 166 -66 12-80 
No. 2 heater 16-5 Wet 21,327 1,136 166 -66 207-90 41-24 
Drain pamp — pens “a = 207-90 209-52 1-62 
No. 3 heater 45 325 43,518 1,200 209-52 264-35 54-83 
No. 4 heater 83 423 33,345 1,244 264-35 304-45 40-10 
No. 5 heater 137 510 $1,315 1,284 304-45 340-00 35-55 


























exhaust flanges. Part of the weight is, however, , to a pumping station which is common to all three 


carried by springs, which also allow for expansion. | sets. On the basis of this quantity of water at a 
The tubes are of Admiralty mixture ahd are 1 in. | temperature of 55 deg. F., the condenser was designed 
in diameter and 24 ft. 6 in. long. This length was | to give a vacuum of 29-1 in. at the economical load 
determined by the maximum diameter of shell | of 84,000 kW. The height of the condenser water- 
which could be conveniently accommodated in the | box above the lowest level in the river is such that 


foundations. The division of the tube plates for' the maximum syphon effect in the return pipe is 


29 ft. The condenser is protected from excessive 
steam pressure by connections to the atmosphere 
from the shells and from the first bleeding-point in 
the turbine. The atmospheric relief valves are of 
the Metropolitan-Vickers welded-steel type and are 
connected by independent pipes to the atmosphere. 
A vacuum breaker is fitted for use when the plant 
is being shut down. Connections are taken from 
all high points in the circulating-water and cooling 
systems to the station air-exhausting systems, so 
that all air locks can be removed. 

A simplified diagram of the feed-heating system 
is given in Fig. 14, page 110. It will be noted that 
five-stage heating is employed, represented by two 
low-pressure and three high-pressure heaters, sup- 
plemented by a gland heater, a drain cooler and the 
surface type coolers of the air ejectors. The system 
includes three evaporators. The steam and water 
conditions at each point in the system at a load of 
84,000 kW and with the evaporators in commission 
are given in Table I. 

Two of the evaporators meet the normal make 
up quantity of 3 per cent., the third providing 
50 per cent. stand-by capacity. They draw their 
steam from the tapping supplying 0, high-pressure 
heater. The make-up vapour is led to the steam 
space of n, low-pressure heater, where it is condensed, 
and then passes with the normal drainage of both 
low-pressure heaters to a de-aerating hotwell at 
the base of condenser. This de-aerating hotwell 
is arranged so that the drains enter it at a point 
where the pressure is maintained slightly in excess 
of the condenser pressure by a small static head, 
which can be regulated at will. It is thus possible 
to avoid flashing the drains to the main condenser 
vacuum temperature and, as a result, the tempera- 
ture of the combined condensate leaving the hotwell 
can be raised as much as 8 deg. or 9 deg. F. above 
the vacuum temperature. This provides an appreci- 
able gain in economy. 

As will be seen, flash boxes are provided on the 
drains from the three high-pressure heaters. The 
vapour discharges to the steam space of the next 
heater, while the drains are returned to the feed 
line on the suction side of the feed pumps by drain 
pumps. These pumps are in duplicate, one being 
coupled to each main extraction pump. Both 
pumps in the unit, a view of which appears in 
Fig. 20, on page 122, were manufactured by Messrs. 
Drysdale and Company, Limited, Glasgow, and are 
driven by a 175-h.p. motor. 

Irregularities between the boiler feed pump 
demand of the station and the extraction pump 
output are taken up by three surge tanks and two 
capacity tanks. As will be seen from Fig. 14, a 
connection is made from the inlet to n, low- 
pressure heater to a capacity tank’bus main. This 
main is in turn connected to two capacity tanks, 
which are arranged 82 ft. above the basement level, 
and ride on the system. When the boiler feed pump 
demand is low, they take in surplus water and supply 
any deficiency when the demand is high relative 
to the extraction pump output. A float-controlled 
overflow connection is provided on each capacity 
tank, and is connected through a ’bus main to the 
surge tanks. To overcome the possibility of the 
water standing in the capacity tanks becoming 
aerated, circulation is maintained in them by a 
small hand-controlled recirculating connection 
between the surge main and the main condensers 
on each set. A small additional quantity of 
water over and above that corresponding to the 
output of the sets is therefore kept continuously 
in circulation through the capacity tanks, and 
overflows to the surge tanks and back to the main 
condensers. The capacity tanks have been made 
large enough to deal with all normal surge demands. 
But to cater for long-sustained demands exceeding 
this capacity, cross connections have been provided 
between the surge main and the boiler-feed suction 
*bus. These connections are fitted with non-return 
valves which are normally kept shut, owing to the 
fact that the static head of the capacity tanks is 
in excess of that of the surge tanks. It is only 
when this head disappears, owing to the tanks 
emptying, that the surge tank head can open the 
non-return valves and supply surge water direct to 





the boiler-feed pumps. 
The feed heating systems on the two original 
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Stearn Chest Extraction Pump 
High-Pressure Cylinder h—Ejectors 
Intermediate Preasure Cylinder. i—Drains to Condenser by Sy phons 
Low- Pressure Cylinder k—Hot Drains 
t—Drain Tanks 
-Condenser Flash Box. m— Drain Coo 


Condensers 


sets in the station were of Richardsons, Westgarth 
Contraflo closed-feed type.* These comprised a 
float-operated control valve, which was operated 
by the level in the base of the condenser, and was 
placed at the extraction pump discharge. When 
the demand fell, the water level rose, thus operating 
the valve and enabling surplus water to be dis- 
charged direct to the surge tanks. On the other 
hand, when the demand rose the water level fell 
and the valve admitted such additional water as 
was required from the surge tank to the main 
condenser. To enable the three sets to be worked 
satisfactorily in parallel, the closed feed valves on 
Nos. 1 and 2 sets have been slightly modified, so 
that they can operate as before when No. 3 set is 
not in service or as throttling valves when it is in 
use. Under the latter condition they maintain 
a constant water level in the case of the condenser, 


and at the same time reduce the extraction pump | 


discharge pressure to suit the boiler feed pump 
suction line pressure, which is dictated by the height 
of the water in the capacity tanks. 


Turning to the various parts of the equipment | 


used in this system, the evaporators are of the Metro- 
politan-Vickers horizontal coil tube type and their 
general appearance will be gathered from Fig. 19, 
page 111. The lower portion of the cylindrical 
shell contains the steam-tube coils, while the upper 
domed portion accommodates the moisture-separat- 
ing baffles. Both portions are of welded-steel plate 
construction. The tubes consist of a series of inde- 
pendent flat coils of heavy gauge copper, each coil | 
being made up of three tubes in pee 


* See ENGINEERING, vol. cxxxvi, page 703 (1933). 
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other to the drain header. 


m,, %,—Low-Pressure Feed Heaters. t—Raw Water Pre-Heater. 
» 0g, O,—High-Pressure Feed Heaters. u—Feed Pump. 


p—Flash Boxes. v—Surge Tank. 
q@—Drain Traps. w—-Capacity Tank. 
r—Gland Heater. -To Boilers. 
s—Evaporator. Drain Pump. 


15. CONDENSER IN BUILDER’s, WorRKsS. 


The ends | Of each coil are expanded into separate boxes, one | fore be removed for cleaning without disturbing 
of which is bolted to the steam header and the} the others. The coils are supported in position 
A single coil can there- | by a rack framework, which can be seen in the 
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assembly view, Fig. 22, page 122. This framework; and the drain cooler are all of the Metropolitan- 
also serves as a guide for tube removal. Vickers hair-pin tube type. The casings of the 

The ejectors are of the Metropolitan-Vickers | high-pressure heaters are of riveted steel plate, 
three-stage type with surface pattern “inter” and|and those of the low-pressure heaters of welded 
_after” coolers. Each is capable of dealing with | steel plates, the tubes being of hard-drawn copper 
the normal air leakage, thus providing 100 per cent. | and brass, respectively. The water boxes of the high- 
stand-by capacity. Figs. 16 to 18 show their | pressure heaters are of cast steel. Fig. 21, page 122, 
general design, from which the triangular disposition shows a high-pressure heater with the casing re- 
of the three stages will be noted. The casings and| moved. Any heater can be automatically isolated 
water boxes are of cast-iron and the tubes of | when the set is in commission, the feed being by- 
hard-drawn brass. The water box for each stage | passed if a tube bursts or the water rises abnormally 
has a concentric dividing partition, so that both ends | for some other reason. The inlet isolating valve on 
of the U-shaped tubes can be expanded into the | the high-pressure heaters opens automatically, but 
tube plate. Perfect freedom for expansion is|can be closed by hand. The spindle used for this 
thus ensured. Two single-stage exhausters when | purpose is coupled to a piston in a cylinder at the 
used in conjunction with the second and third| base of the valve. The diameter of this piston is 
stages of one main ejector, enable the system to be | larger than that of the valve itself, and is provided 
exhausted to a vacuum of 20 in. in about 8 minutes. | with a small orifice. The bottom of the cylinder 
he high pressure, low pressure and gland heaters | is connected to a release valve which is operated | 
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Fic. 19. Evaporator. 


by a float valve in the drain. During 
normal working this orifice maintains 
equal pressure on both sides of the piston, 
and allows the valve to open to the limit 
determined by the adjusting spindle. 
Should a rise in the condensate level in 
the heater occur above the capacities of 
the normal and auxiliary drains, the re- 
lease valve opens and relieves the pressures 
-- below the piston, so that the water pres- 
sure in the valve chest moves the piston 
downwards and closes the inlet valve, 
The spring-loaded by-pass valve then 
opens and the resulting pressure acting 
on the discharge side of the isolating 
valve causes the latter to close auto- 
matically. The heater is therefore isolated from 
the feed line should a water tube burst. To prevent 
the accumulation of condensate on the steam side 
of the heater owing to abnormal quantities of drain, 
the float-operated trap mentioned above is used. 
The area of the valve opening in this trap varies 
directly with the level to which a ball float is 
raised by the accumulated condensate. 

The main feed pump, which was manufactured 
by Messrs. Mather and Platt, Limited, Manchester, 
has an output of 1,100,000 Ib. per hour against a 
pressure of 785 lb. per square inch. It is driven 
by a 1,500 brake horse-power squirrel-cage motor 
running at 1,500 r.p.m. A duplicate pump, driven 
by a Richardsons Westgarth turbine through gearing 
is under construction. 

After careful consideration of the number of 
points at which temperature, pressure or flow 
measurements were required, it was found that 82 





Ii2 


pressure and vacuum gauges, 37 temperature 
indicators and recorders, 26 flow indicators, inte- 
grators and recorders, and 9 level indicators would be | 
required. These instruments were supplied by 
Messrs. Electroflo Meters Company, Limited, Park 
Royal, London, N.W., and are arranged in groups 
adjacent to the equipment to which they refer. 
Apart from the main turbine gauge kiosk, the 
various gauge boards are of similar appearance, 
and all are provided with internal illumination, so 
that they can be clearly seen at all times, irrespective 
of the station lighting. . 


(T'o be continued.) 








JOSEPH LOUIS LAGRANGE, 
1736-1813. 


Ir is well known that while in this country during 
the Eighteenth Century, mechanics, invention and 
engineering made great strides, the advance of 
mathematical science was almost entirely due to 
the mathematicians of the Continent. The true 
successors of Newton and Leibnitz were the Ber- 
noullis, Euler, d’Alembert, Lagrange, and Laplace. 
Second to none in his devotion to mathematics and 
in the importance of his contributions to the applica- 
tion and extension of the discoveries of Newton 
to problems in mechanics and astronomy, Lagrange, | 
the bicentenary of whose birth fell on January 25, | 
has been acclaimed as the greatest mathematician | 
of his century, while his famous Mécanique Analy- 
tique has been declared to be one of the greatest | 
monuments to human genius. 

Of French descent, but born in Turin, Joseph- 
Louis Lagrange was the son of the treasurer for 
war in the then kingdom of Sardinia. He was the 
eldest of a family of eleven. His mathematical 
ability was displayed at a very early age; at 
nineteen he was made a professor of mathematics 
in the Military Academy of Turin, and by the age 
of twenty-five he had gained an international 
reputation. In 1758, with some of his pupils, he 
founded the Turin Academy, and to this he contri- 
buted some of his most important papers. At the 








age of thirty, on the removal of Euler from Berlin 
to St. Petersburg, Lagrange was invited by Frederick 
the Great to take Euler’s place in the Berlin Academy 
of Sciences, and the Prussian capital became his 
home for twenty years. Those twenty years saw 
the writing of scores of memoirs for the academies 
of Berlin, Paris and Turin. Among the most 
important series were his papers, from 1772 to 1785, 
which created the science of differential equations. 
His Paris memoirs related principally to problems 
in physical astronomy, such as the motion of the 
moon, the orbits of the planets, and other problems 
involving the extension of the theory of gravita- 
tion. It was in this period, too, that he wrote his 
Mécanique Analytique, published first § in 
In this he laid down the single principle—the law 
of virtual work—which, by the aid of the calculus 
of variations, he applied to all problems in mechanics. 
Difficulty was at first experienced in finding a 
publisher for this work, and it was ultimately 
through the efforts of Legendre that it was printed 
in Paris. 

Frederick the Great dying in August, 1786, 
Lagrange, at the invitation of Louis XVI, migrated 
to Paris, and was given apartments in the Louvre. 
It is said that about this time he suffered from 
attacks of melancholy. The advent of the Revolu- 
tion, however, reawakened his energies, and he played 
no inconspicuous part in the scientific movements 
of the time. His pension was confirmed by the 
National Assembly, and in 1790, with Berthollet, 
Borda, Laplace anc others, he was chosen to 
reorganise the weights and measures of France, a 
step which led to the inauguration of the metric 
system, and he was made one of the managers of 
the Mint. The fateful year 1793 nearly saw him 
banished from France, but after the death of 
Robespierre and the coming of happier times, he 
was given chairs in the Ecole Normale and the Ecole 
Polytechnique, and was made a member of the 
Bureau des Longitudes. 
Imperial Governments he was made a senator, a 
Grand Officer of the Legion of Honour, and a Count | 
of the Empire. His later works included his | 


1788. | 


Under the Consular and | 
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Théorie des fonctions analytiques (1797), his Résolu- 


tion des equations numeriques (1798), and his Legons | 
sur la caleul des fonctions (1804), and an important | 
paper on the theory of planetary motion (1808). | 


In 1806 he began a revision of his Mécanique 


Analytique, but was only able to finish the first | 


volume, which was reissued in 1811, two years 
before his death, which took place in Paris on 
April 10, 1813. A slight-built man, never in 
robust health, he was timid in manner and reserved 
in society. He exercised great care in his diet, 


was methodical in his use of his time, and disliked | 


controversy. In Berlin he had married, but the 


union was not a happy one and was cut short by | 


the death of his wife. In 1792 he married a 
daughter of the French astronomer Lemonnier, and 
to her care he owed the happiness of his later days. 


He was admired and respected by his contemporaries, | 


and at his death he was honoured by a public 
funeral in the Panthéon, and to-day his statue 
stands in the hall of the Bureau des Longitudes, 
where it was unveiled in 1877. 








FRENCH RAILWAY RUNS IN 1935. 
By Lorp MonkKswBLL. 
(Concluded from page 85) 


Tue Nord have now received the whole of the 
twenty rebuilt 4-6-2-type engines (Nos. 3.1171- 
3.1190), which it was arranged they should take 
over from the Paris-Orléans-Midi Company. As else- 
where, some of the principal trains on this line are 
lighter than they were. Regrettable as this is, the 
smaller weight of the trains provides opportunities 
for very fast work uphill. The 12.10 Golden Arrow 
from Paris to Calais was, one day, composed of only 
six vehicles, weighing 266 tons behind the tender of 
the rebuilt P.-O.-Midi engine No. 3.1174. 

The gradients of the Paris-Calais line have often 
been described, but a short summary of them may 
be repeated. They average, taking the nearest 
kilometre posts, as follows :—Between 7-27, 1 in 
230 up; 28-48, 1 in 220 down (Survilliers banks) ; 
51-86, 1 in 370 up; 87-120, 1 in 390 down (Gannes 


| banks); 233-238, 1 in 135 up; 238-244, 1 in 140 


down (Neufchatel banks); 268-277, 1 in 128 up; 
279-290, 1 in 128 down (Caffiers banks). 

The Golden Arrow starts from one of the side 
platforms of the Paris station and has to pass over 
several crossings before reaching the main down 
line, so the actual start is not made very fast. 
Kilometre post 1 was passed in 1 min. 55 sec., 
whereas a Nord 4-6-2-type engine with a heavier 
train starting from a platform in the middle of the 
station has passed post 1 in 1 min. 45 sec. 
miles an hour was reached in about 1} miles and 
70 miles in about 2} miles, while the fifth kilometre 
was run in exactly 30 sec. (744 m.p.h.). The slack 
over the facing points at St. Denis (Km. 6) is now 
no longer required, and speed never fell till the 


| summit of Survilliers bank between posts 27 and 28 


was passed. The first 10 miles had been run in 
10 min., in spite of the delay caused by the 
crossings. 

At Survilliers summit the train was naturally 
before time, so the descent to Creil was taken very 
easily. The hardest part of the long ascent from 
Creil to Gannes summit (post 86) is the last 20 kilo- 
metres, which rise on an average of 1 in 280. Here 
speed was exactly the same as it had been for the 
last 20 kilometres to Survilliers summit. Another 
slow descent at well under 60 m.p.h. followed and, 
even so, Amiens (81 miles) was passed in 79 min. 
10 sec. The level 594 miles on to Etaples occupied 
55} mins. At Etaples speed was only 55 m.p.h. 
Here the engine began again to work hard up 
gradients averaging 1 in 500, and when the foot 
of Neufchatel bank was reached at Km. 233, speed 
had reached 744 m.p.h. Up the 1 in 135, with full 
pressure in the boiler and steam cut off at 45 per 
cent. of the stroke in all four cylinders, speed fell 
very slowly. The 236th kilometre occupied 303 sec., 
the 237th. kilometre 303% sec.—both these are all at 
1 in 132—and the 238th. kilometre, part of which is 
level, occupied 30} sec. Speed, therefore, did not 
fall below 73 m.p.h. 

There was another very slow descent to Boulogne, 
and then hard running was resumed. Between 


las was inevitable on a run of this character. 


Sixty | 


| posts 258 and 268 there are short ups and downs 
|at 1 in 125, and even up 1 in 125 speed hardly fell 
below 73 m.p.h. On the last piece of downhill before 
Caffiers bank begins, the driver, from almost exces- 
sive caution, put on the brake to reduce speed over 
the curves at the bottom of this bank. Consequently, 
the first kilometre of the bank, the 269th from 
Paris, occupied 32} sec. (69-4 m.p.h.) and the 270th 
| kilometre occupied 32; sec. (68-1 m.p.h.). Steam 
pressure was all this time fully at blowing-off point, 
so the reversing gear was then set to give a cut-off 
of 50 per cent. in all four cylinders and speed rose 
as the bank, now continuous 1 in 125, was climbed. 
In this way 4 kilometres from post 273 were run 
in 2 min. 23 sec. (72-9 m.p.b.), while Km. 277, the 
last wholly on 1 in 125, took only 30% sec. (73-5 
|m.p.h.). Even with the comparatively slow begin- 
ning, the 9 kilometres from post 268—all at 1 in 125, 
except for a short distance past Marquise station 
near post 270—were run in 4 min, 44 sec. (71 m.p.h.). 
At Caffiers summit the engine was (by calculation 
from the P.-O.-Midi Company's formula) develop- 
ing about 3,000-h.p. The fuel was of ordinary 
quality and very few briquettes had been used. 

The last 114 miles to the stop on Calais Pier 
occupied 20 minutes and the arrival took place 
punctually 3 hours 6 min. 19 sec. from the start from 
aris. About 24 tons of water had been used, but 
a great deal had been lost through the safety valves, 
The 
weather was calm and dry. 

The return train timed to leave Calais at 17.35 
(5.35 p.m.) weighed 470 tons behind the tender of 
rebuilt P.-O. engine No. 3.1171. The train started 
17 minutes late. Post 290 (4} miles) was passed in 
6 min. 47 sec. at 65 m.p.h., and the 11 kilometres 
to post 279—all up 1 in 125 except for a short piece 
of easier gradient through the station of Fréthun— 
were run in 7 min. 10 sec. (57-2 m.p.h.), with a 
minimum of 52 m.p.h. Boulogne (Tintelleries), 
26 miles, was reached in 28 min. 1 sec. After a very 
short stop 60 m.p.h. was attained in two miles, and, 
with steam cut off at 50 per cent. in all four cylinders, 
acceleration was so rapid that 24 miles more sufficed 
| to produce a speed of 74} m.p.h., though the 
| gradients are slightly rising. There follow 6 kilo- 
| metres of 1 in 140, at the summit of which (post 238) 
|speed was 62-8 m.p.h. Post 238 is just about 
|10 miles from the point where the engine started 
from Boulogne. (The calculation of distance is com- 
plicated by the fact that in Boulogne the kilometres 
}are measured along the original line, which goes 
round two sides of a triangle, while the fast trains 
| follow the third side, which was constructed later. 
| Along the latter line the distance between posts 252 
'and 254 is little more than 1 kilometre). These 
10 miles had been run in 10 min. 24 sec. Etaples, 
17} miles from Boulogne, was passed in 16 min. 
30 sec. and then 91 nearly level kilometres to a pont 
just before the slack for Amiens were covered in 
47 min. 20 sec. (71-6 m.p.h.). 

After the Amiens slack, speed had recovered to 
70 m.p.h. by the time post 120 was passed, and 
33 kilometres up 1 in 390 (average) to post 87 were 
run in 17 min. 16 sec. (71-2 m.p.h.). Steam was 
cut off at 40 and 35 per cent. Down hill to Creil 
speed continued to be about the same. 

After the regular slack at Creil speed had risen to 
65 m.p.h. at post 48, and further to 68 m.p.b. 
up the continuous 1 in 200 to post 43, and to 
72 m.p.h. on the little bit of easier gradient past 
| Chantilly, when an adverse signal was encountered 
|and the train was so slowed down that the ascent 
of the rest of the bank was spoiled. At this pot 
(post 40) 133 miles from Boulogne had occupied 
117 min. 38 sec. (67-7 m.p.h.). The slack resulted 
| in a loss of fully 4 minutes. Paris was eventually 
reached punctually at 20.49 (8.49 p.m.), the run of 
158 miles from Boulogne having been performed, 
start to stop, in 148 min. 55 sec. As with other 
fast trains 3 minutes extra are allowed in com 
parison with last year’s timing for the reason already 
given. 

The Est Company has, like the Nord, taken over 
| a number of rebuilt 4-6-2-type engines which became 
| redundant on the electrification of sections of the 
| Paris-Orléans-Midi Company's main lines. 
| One of these engines, No. 231-058, worked the 


' _ 
110.25 train from Paris to Langres, on one occasion 
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with a load of nine vehicles, weighing 413 tons, 
behind the tender. 

After a gentle ascent from the Gare de l’Est 
(150 ft. above sea), the line rises at 1 in 170 for 
8} kilometres from post 17; between posts 38 and 
50 there is a gentle fall. Hence to post 77-5 there 
is an ascent which steepens to 1 in 230 for 3 kilo- 
metres before the summit. There is then a descent, 
most of which is at about 1 in 170, to Flamboin 
95 kilometres = 59 miles), followed by a long 
gentle ascent to post 205. A fall to post 213 and 
an easy rise to post 239 are followed by 22 kilometres 
rising at 1 in 200 (average) to Chaumont (261 -2 kilo- 
metres = 1624 miles). Chaumont summit is 1,025 ft. 
above sea-level. A fall at 1 in 170 to near post 268 
and thence a rise averaging 1 in 400 bring the train 
to Langres, 296-7 kilometres (= 184} miles) from 
Paris and 1,100 ft. above sea. 

Post 17 was passed in 14 min. 16 sec. at about 
72 m.p.h. and the next 9 kilometres were run in 
5 min. 22 sec. (62-5 m.p.h.), the 26th kilometre 
occuping 392 sec. (56-7 m.p.h.). Post 67 (41$ miles) 
was passed in 43 min. 56 sec. After this a slack 
cost 2} minutes. Easy running followed on the 
favourable gradients as far as post 124, where 
another slack began—a very severe and long one, 
costing 5 minutes. Post 132 (82 miles) was passed 
in 87 min. 58 sec. The time allowed for reaching 
lroyes (103} miles from Paris) is 110 min., so there 
were now 22 min. left for the last 21} miles. Speed, 
however, rose to 74} m.p.h. on the slightly rising 
vradients and the arrival took place in 107 min. 
18 sec. from the start—equal to an unhindered run 
of 100 min. 

For the 81 miles on to Langres 98 min. are allowed, 
so a very gentle start was made and the 43} miles 
to post 237 took 48 min. 3 sec. Here the gear was 
put to 45 per cent. cut-off for all four cylinders, and 
it post 239 speed had risen to 64 m.p.h. The next 
15 kilometres rise on the average gradient of 1 in 
190. They were run in 8 min. 40 sec. (64°5 m.p.h.). 
There was then a severe slack for permanent way 
repairs and the next 4} miles to Chaumont took 
10$ min. Langres was reached 4 minutes before 
time in 94 min. 7 sec. from Troyes. 

Engine No. 23]—053, of the same type, worked the 
return train from Langres, which left at 15.43 
(3.43 p.m.). This train is given 80 minutes for the 
81 miles to Troyes and 107 minutes for the 103} miles 
on to Paris. The train, composed of 12 vehicles, 
weighed 541 tons behind the tender. Speed touched 
744 m.p.h. at the foot of the long, gentle incline near 
post 269 and Chaumont (21} miles) was passed in 
22 minutes. Hence to Troyes the line is nearly 
all downhill, except for 8 kilometres of 1 in 190 
from post 213. At the summit of this incline the 
speed was 54 m.p.h. A slack at post 202 then lost 
44 minutes. After a slow stop the train arrived 
at Troyes in 79 min. 42 sec. from Langres. 

At Troyes engine No. 231-053 was replaced by 
engine No. 231-063, also of thesame type. The 44} 
miles of gentle fall to Flamboin (post 95) were run in 
41 min. 20sec. The 17 kilometres on, averaging 1 in 
200 up, occupied 9 min. 47 sec., equivalent to an 
average of 64-8 m.p.h., speed falling from 744 m.p.h. 
to 56-2 m.p.h. After this two slacks, costing in 
all 5 minutes, were encountered ; post 6, 994 miles, 
was passed in 99 min. 24 sec., and the train stopped 
in the Gare de l'Est in 106 min. 18 sec. from the 
Troyes start. 

News has just come to hand of a run performed 
on October 3 last by P.O.-Midi engine No. 231-726 
with the Sud-Express between Tours and Bordeaux. 

rhis engine is one of the latest batch of recon- 
structed 4-6-2 type machines. Certain improvements 
have been made in comparison with the Nos. 3702- 
3721 batch. The diameter of the narrow tubes, which 
compose part of the circuit in the elements of the 
Houlet superheater, has been increased, the dimen- 
sions of the low-pressure cylinders have been 
increased to 650 mm. by 690 mm. (25} in. by 
-‘¢ in.) from 640 mm. by 650 mm., and larger 
Poppet valves have been fitted to these cylinders. 
The flow of steam has thus been yet further facili- 
tated and still higher maximum powers can be 
developed. 

For this particular run the train was made up 
of twelve vehicles weighing 612 tons behind the 
tender. The weather was cool and showery, with a 
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| south-east wind blowing across the line. The three 
stages Tours-Poitiers (62}? miles), Poitiers-Angou- 
| léme (70 miles) and Angouléme- Bordeaux (83} miles) 
| were run in 56 min. 24 sec., 59 min. 22 sec., and 80 min. 
| 1 sec., respectively, start to stop. In the last section 
there were two permanent way slacks and the stop 
at Bordeaux was made very slowly ; there are here 
also two regular service slacks. It will be observed 
that the Poitiers-Angouléme run was made at over 
70 m.p.h., with more than 600 tons behind the 
tender. The cylinder horse-power on gradients 
rising at 1 in 200 reached approximately 3,700. It 
should, perhaps, be pointed out that all ton weights 
in this article are given in British, not metric, tons. 

Most grateful thanks are offered to the authorities 
of the State, Nord, Est and P.O.-Midi Railways 
for the facilities they kindly gave for observing the 
work performed upon their lines and for information 
supplied. Thanks are also due to the engineers, 
inspectors and engine crews who most successfully 
did all in their power to provide experiences of 
in erest. 








THE DUMBARTON WORKS ' OF 
MESSRS. BABCOCK AND WILCOX, 
LIMITED. 


ALTHOUGH the firm of Messrs. Babcock and Wilcox, 
Limited, have works in Oldbury and in New South 
Wales, their principal establishments are at Renfrew 
and Dumbarton, where more than 6,000 employees are 
regularly on the pay-roll. In the present article we 
propose to confine attention to the Dumbarton works, 
which lie on the north bank of the Clyde, about 14 
miles west of Glasgow. A plan of the works is given 
in Fig. 1, page 114, while details of the shops are given 
in Figs. 2 to 12, Plate VII andpage 115. As will be 
seen from the plan, the works are bounded on the 
north by the main Glasgow—Helensburgh road, and on 
the south by the London Midland and Scottish Railway 
from Glasgow to Balloch. The total area of the site 
shown in the plan is 31 acres, but, in addition, the 
property of the firm includes a large housing estate for 
employees, the Dumbuck Hotel with its grounds, and 
extensive sports fields, all lying within convenient 
distance of the works. The works are laid out for 
the production of valves and seamless tubes, the term 
valves including boiler mountings consisting of steam 
and water valves of all types and sizes, soot blowers, 
oil-burner apparatus and allied equipment, such as 
tube expanders, tube cutters, and similar accessories. 
Valves of from }-in. to 16-in. bore, for pressures from 
10 1b. to over 2,000 lb. per square inch have been made 
and tested, and many of these have been previously 
described in our columns. Practically the whole of 
the manufactures necessitate a high degree of precision 
in manufacture with the employment of machine tools 
and methods of production not regularly found in a 
factory devoted to the production of boilers. The 
close co-operation existing between the various works 
of the company may be illustrated by one or two 
examples. A large staff is employed at the Renfrew 
works on welding work, and this staff is freely drawn 
upon for welding operations carried out at Dumbarton. 
The X-ray equipment installed at Renfrew in connec- 
tion with fusion welding is made frequent use of by 
the Dumbarton works for the exploration not only of 
| welded work, but also for the examination of valve 
| bodies in the form of castings of new design. Further 
| illustrations of the advantages of co-operation are 
| afforded by the methods employed in routine testing, 
| and by the division of foundry work. By centralising 
| the chemical and metallurgical laboratories at Renfrew, 
| the firm are able to handle routine analyses of alloys, 
and routine mechanical tests of parts, from Dumbarton, 
in conjunction with similar tests necessary on work in 
| progress at Renfrew, with the result that the equipment 
| throughout the laboratories and the staff employed are 
|on a much higher scale than could be justified for a 
plant dealing with valves alone. As regards the 
| foundry work, the non-ferrous foundry work is con- 
| centrated in the Dumbarton factory, while all steel and 
| iron castings are produced at Renfrew, with the result 
| that a much higher degree of skill exists for the non- 
| ferrous work than would otherwise be found in an 
ordinary boiler factory, while the steel and iron castings 
| for the valves are produced in a plant of much higher 
| efficiency, and with an enormously greater output, than 
| would be found in a factory specialising in valves only. 
| As regards the design of the products and the prin- 
ciples of production, a special valve-design department 
is incorporated in the Dumbarton works organisation. 
| The products are designed essentially from the point 
| of view of the duty which they will be called upon to 
| perform, price being a secondary consideration. In 
| the case of valves, for example, the weight of metal 
‘in the bodies is not limited by considerations of cost, 
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| as this may lead to a lack of rigidity, eventually result- 
ing in trouble or actual danger in the operation of the 
valve. A full specification of each valve or other 
product is compiled, so that if a repeat order is received 
or any component part required, a duplicate can be 
supplied at any time with a guarantee of interchange- 
ability. After the general arrangement of the valve 
is completed in the main drawing office, the detail 
drawings and component specifications are got out by 
a special staff. The manufactures are made on the 
batch system, as the quantities required are not in 
general great enough to justify continuous production. 
Roughly speaking, the component parts are manufac- 
tured in batches varying from 10 to 500, while assembly 
batches are handled in lots varying from 10 to 50. 
When any particular design has been decided upon 
and all preliminary preparations made, orders known 
as stock orders are issued for quantities of all 
components required to complete the finished batch 
of the product. The quantities released are determined 
by the actual demand, or by the estimated demand, and 
raw materials are purchased in reasonable quantities 
to prevent an excess of raw material stock. 

Turning now to the layout of the actual factory at 
Dumbarton, it may be mentioned that practically the 
whole of the plant is of post-war date. During the 
war, the firm were engaged on munition manufacture, 
and when the Armistice enabled attention to be 
diverted to peace-time work the valve business was 
receiving great attention. A number of machine tools, 
previously occupied on munition work, were converted 
for valve manufacture, but very few of these machines 
remain in the works at the present time. The tools 
actually in use represent the best British, American 
and Continental practice, and have been very carefully 
selected for the production of highly-specialised pro- 
ducts. As is well known, Messrs. Babcock and Wilcox 
have carried out important pioneer work in the field of 
high temperatures and pressures, and this has involved 
the acquirement of the best equipment obtainable. 

The central feature of the works is a five-storey 
building, shown to the left in Fig. 1, which contains 
the light and medium machine shops for iron and steel 
work, jig and tool rooms, the polishing shop, and 
general stores. North of this are the brass foundry 
and a building containing the brass-machining shop, 
pattern shop and stores, the fettling shop, and works 
offices. These shops have only recently been put into 
commission. To the south of the five-storey bailding 
are the finished component stores, light and heavy 
assembly shops with test plant, and the heavy-machine 
shop, the latter being devoted entirely to ferrous 
| components. The position of the tube mills, calorising 
shop, the smithy, and various stores is clearly indicated 

|on the plan. The entire works are of modern brick 
construction with good natural lighting. Great care 
|has also been given to the artificial lighting of all 
| departments, the system giving ample light with an 
| absence of glare, and portable lamps being employed 
only in special circumstances. Heating and ventila- 
tion throughout the shops is effected on the Sturtevant 
| system, warm air being delivered to the shops by a 
system of ducts in winter and cool air in summer, 
thus ensuring an equitable working temperature at all 
times of the year. Gas and water are supplied by the 
Borough of Dumbarton, and electric power is obtained 
from the grid, the current being three-phase, 50-cycle 
at a pressure of 440 volts. Converters are installed in 
the factory to give a 220-volt, direct-current supply for 
operating the cranes, lighting, and other purposes. 

In describing the works in detail, it will be convenient 
to commence with the administrative building shown 
at the top right-hand corner in the plan. This building 
contains the works manager’s office, the drawing office 
entirely devoted to the design of valves, already referred 
to, a commercial office, finished-valve stores, and the 
| packing and shipping department. The only depart- 
ment calling for special comment in this group is the 
finished-valve stores, which really forms part of the 
shipping department. As a final check on production, 
inspectors in this department check the dimensions 
of the valves, type of valve, drilling of the flanges, and 
so on, against the order actually received, and entirely 
independently of the orders issued by the adminis- 
trative office to the works. This final check against 
the actual order received may be taken as typical of 
the very thorough inspection carried out throughout 
the routine of manufacture. 

The next shop to which attention may be directed 
is the separate block of buildings marked “ calorising 
department” on the plan, in which a number of different 
processes are used for the impregnation of certain of 
the ferrous components by aluminium. The calorising 
process is now well known, and was referred to briefly 
in ENGINEERING, vol. cxxxvi, page 7] (1933). in connec- 
tion with Messrs. Babcock and Wilcox’s exhibit at the 
Oil Industries Exhibition. The calorising process in the 
Dumbarton works is not strictly limited to the recog- 
nised regular products of the firm’s two main works, 
but is also widely applied to a large variety of articles 
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subject to high temperatures for various industries. | 
The application of the different processes is governed 


a battery of electric spot-weldi 


which is illustrated in Fig. 10. These machines are | 
principally employed for welding the nozzles into the | 


soot-blower elements, as shown in that figure. 


Passing on to the main group of buildings, it will | 


be noticed from Fig. 1 that the bar store, rough casting 
store, and hardening and welding shop are located in 


a separate block to the east of the five-storey building. | 


The bar and rough-casting stores hardly call for 
comment, but it may be mentioned in connection with 
the former that the system of marking the ends of the 
bars with distinctive colours, according to the material, 
is employed, Colour charts are prominently displayed 
in the shops in which the bars are utilised, and standing 


instructions ensure that bar material is only used from | 
the unpainted end, so that the identification mark re- | 
The harden- 


mains until the bar is completely used up. 
ing and welding shop, illustrated in Fig. 2, Plate VII, 
forms a very important link in the chain of produc- 
tion, as heat treatment is extensively employed in the 
manufacture of valve seats and facings, and also of 
expander parts. As these components are made in 
a number of different alleys, dependent upon the 
service conditions, very specialised operations are 
necessary. Both oxy-acetylene and Quasi-are equip- 


ment is provided in the shop, and an inspection of the | 


welded mild-steel bodies for Victory valves, described 
in Enorneerine, vol. cxxxii, page 60 (1931), will 
give a favourable impression of the high standard of 
the work executed. The plant in this shop includes 
Richmond hardening and heat-treatment furnaces, a 
Howden-Burdon oil-fired annealing furnace of large 


size, Tilghman sand-blasting plant and air compressor, | 


and “ Manchester " and “ British’ furnaces. It may be 
mentioned, in passing, that in addition to the various 
alloys used for different valve parts, valves are made 
in cast-iron, cast-steel, forged steel, and bronze. The 
cast-iron and cast-steel parts are made in the Renfrew 
works, all cast-steel being obtained from electric 
furnaces. Where cast-steel valves are required for 
temperatures in excess of 840 deg. F., or where the 
operating conditions are severe, due to the pressure- 
temperature effect, a special molybdenum alloy steel 
is employed. Steel forgings and die stampings are 
obtained from outside firms specialising in this class 
of work. The bronze manufactures cover a wide 
range, but all parts are made in the Dumbarton non- 
ferrous foundry, where 14 different alloys are regularly 
handled, four of these being in the cupro-nickel series. 
For this purpose, ingots of the highest commercial 
purity are purchased in copper, tin, zinc, nickel, &c., 
and arrangements are in force with metal refineries 
to take the turnings and scrap from the brass-finishing 
shops and return them to the firm in the form of ingots 
certified to their special analysis. In every case, the 
ingots are check analysed by the Renfrew laboratories, 
who also analyse daily a large number of specimens 
taken from each mixture in the non-ferrous foundry, 
and otherwise exercise accurate control and testing of 
all processes carried out. 

Attention may now be directed to the main five- 
storey building containing the light and medium 
machine shops. The tool room and stores are located 
on the fourth storey below the jig and fixture store, 
each storey forming a complete unit of the planning 
department. To give some idea of the detail work 
and care involved in maintaining the jigs and fixtures 
for all the firm's products, it is worthy of note that 
a Handor parallel slide valve, of the type described 
in Enereerinc, vol. cxl, page 302 (1935), consists 
of 104 component parts, and that in its manufacture, 
137 tools, 46 jigs and fixtures, and 174 gauges are 
necessary, while 116 inspecting operations are involved. 
It would be merely tedious to mention all the machines 
in the tool room, but these include Pratt and Whitney 
precision lathes with lead screws to N.P.L. certificate, 
Lang, Lodge and Shipley, and Holbrook lathes, Brown 
and Sharpe and Cincinnati millers, Herbert and 
Asquith drills, a Churchill universal horizontal grinder, 
a Hurth slot miller and key-seating machine, and a 
Thiel sawing and filin, machine for the production of 
gauges. In addition to the main tool room, there is 
a subsidiary tool-production room attached to the 
brass machine shop, which will be referred to again | 
later, The basis for ali the working gauges c »nsists of | 
a complete set of Johannsen gauge blocks. All com- | 
ponent parts are inspected and gauged after every | 
operation, not only by the mechanic concerned, but 
also by the inspecting staff, who use different gauges 
from those used in the production. Every gauge is 
returned to the tool room after each job or stock order 
has been completed, and is carefully checked with a 
master gauge before being put back into store for 
re-issue, Among the special tools employed in gauging, 
mention may be made of a Rockwell hardness tester. 
This machine measures hardness in terms of depth of ! 
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by the type of service for which the article is destined. | 
Possibly the most striking feature of the department is | 
machines, one of | 
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penetration, a point of importance where metals are 
subject to abrasion, such as valve seats and disc faces. 
The machine provides an excellent check on the heat 
treatment of such parts as expander mandrels and 
rollers, of which thousands are tested annually, the 


test being one of the routine inspections employed in | 
Other apparatus employed in gauging | § 
| by a varied selection of machines, including lathes, 


the factory. 
are a comparator, used to detect inaccuracies in flat 
surfaces or in diameter, and a projector. Nearly all 
the screw threads in the factory are produced by 
the milling process, so that an accurate means of 
comparative inspection is essential. The projector is 
employed for this purpose in addition to checking 
the threads by three wires and micrometers. Gauges 
for special profiles can also be accurately checked by 
means of the projector against an enlarged drawing 
of the actual profile. While dealing with inspection, 
it may be added that the works are fully equipped 
with pyrometers and other temperature-measuring 
instruments, and that the pouring temperature of 
every melt in the foundry, in particular, is regulated 
and recorded. In general, no selection of parts is 
permitted in assembly. 

Valve bodies are subjected to a hydraulic test 
when a minimum amount of machining has been 
performed on them, so as to ensure that the castings 


are sound before further and final machining is under- | ! 
| type made by the Schuettoff and Wanderer companies, 
| the latter being the latest additions to the plant. 


taken. After assembly, the complete valve is 
hydraulically tested, and if destined for steam service, 
is also subjected to a steam test. Facilities are avail- 
able for a hydraulic pressure up to 5,000 Ib. per square 
inch, and for steam pressures up to 2,000 Ib. per 
square inch, and a temperature of 1,000 deg. F. Two 
test boilers are installed, one being an oil-fired boiler 


L.M.S. Railway > 
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A view of the light machine shop, which occupies 
the third storey of the five-storey building, is repro- 
duced in Fig. 4, the photograph being taken looking 
east. The whole of the operations carried out in this 
shop are on small iron and steel components. Bar 
machines of the latest representative types are located 
on one side of the shop, the remainder being occupied 


drilling machines, vertical and horizontal millers, 
thread millers, and so on. The majority of the bar 
machines are Herbert, Ward, or Warner and Swasey 
models, There are 11 Herbert machines ranging from 
the No. 1 hexagon-turret lathe to the No. 7 combina- 
tion-turret machine, the models including the 5B 
machines fitted with air chucks. Ward lathes are 
represented by six machines, ranging from the 2A 
hexagon-turret to the 30-in. and 42-in. flat-turret 
models. There are three Warner and Swasey machines, 
namely, the la, 2a, and No. 5 models. The drilling 
machines include the latest examples of high-speed 
electrically-driven Herbert models, and the milling 
machines, Archdale vertical and horizontal models and 
a Parlenn 3T Universal miller. Other tools in the 
shop are a Richards slot miller, Churchill horizonta! 
grinders, and Holbrook and Lang lathes. Finally, 
particular mention should be made to Archdale and 
Holroyd thread millers, and also machines of the same 


In the medium-machine shop, located on the second 
floor, the components dealt with are still of iron and 
steel. A photograph of part of this shop is reproduced 
in Fig. 5, the machines shown being a battery of five 
Ward combination-turret lathes. Other machines in 


for pressures up to 2,000 Ib. per square inch, and the | this shop are a battery of eight Herbert combination- 
other a hand-fired boiler for pressures up to 500 Ib. | turret lathes, Nos, 2,4 and 9 lathes ranging from 10}-in. 


per square inch. 
manufacture. The high-pressure boiler is shown in 


visible through the opening on the right. Valves 
under test can be seen in the foreground. The steam 


test is of particular importance for safety valves, as | 


it permits an accurate setting of the valve for the 
required release and closing pressures. The high- 


| pressure boiler is located at the western end of the 
After testing, the gland packing | 


heavy assembly shop. 
is removed from the stuffing box, and valves for 


|service in Great Britain are repacked immediately | 


before shipment with new packing, while for valves for 
service abroad the packing is shipped separately. 


' shops to the south of the five-storey building, 


Both boilers are of the firm’s own | to 26-in. centres by Dean, Smith and Grace, Pond and 
| Le Blond, Archdale and Herbert milling machines, the 
the centre in Fig. 3, with the low-pressure boiler | largest being a No. 16 Herbert and a battery of five 
| automatics. 


Four of these machines are Herbert 
models and the other a Butterworth model. There 
also a heavy slotting machine by Darling and Sellars. 
and Herbert, Archdale, and Jones and Shipman drilling 
machines, and a La Pointe broaching machine. 

The ground floor of the five-storey building } 
oceupied by general stores and the polishing shop, the 
latter being equipped with Rowland grinders and 
Canning polishing lathes. The finished-component 


stores, shown in Fig. 6, and the light and heavy assembly 
hardly 
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call for detailed comment, the steam and hydraulic 
testing plant at the two ends of the assembly shops 
having already been referred to. A photograph of the 
heavy assembly shop, with the high-pressure boiler 
on the right at the far end, is reproduced in Fig. 7, the 
boiler itself, as already stated, being shown in Fig. 3. 


The heavy-machine shop, to the south of the heavy | 


assembly shop, contains a variety of tools, of which the 


following may be taken as typical. There are nine | 


Kearns boring, facing and milling machines, three of 
which, with electric drive, have just been installed. 
One of these machines is illustrated in Fig. 11. The 
drilling machines include Asquith and Town radial 
models and a B.S.A, eight-spindle multiple drill, while 
among the heavier machines there are Webster and 


Bennet, and Bullard vertical boring mills, and a Butler | 


slotting machine of the latest type; also a planer 
equipped with electric drive by Messrs, The Lancashire 
Dynamo and Motor Company. Particular mention 
may, perhaps, be made of four Churchill internal 
grinders fitted with special double-thrust heads, and 
designed to deal with the seats of liel-slide valves. 


Turning now to the brass foundry, situated imme- 
diately to the north of the five-storey building, the 
main equipment consists of the usual pit fires with 
uldition of five Morgan oil-fired furnaces, two of 


the 











HERBERT LaTHES IN Brass MACHINE SHOP. 


which have been specially designed to deal with cupro- 
nickel alloys. The moulding machines are of the jolt- 
ram type. There is the usual equipment of core ovens 
and ovens for drying moulds, while the fettling shop 
contains a sand-blast chamber and rumbler supplied 
by Messrs. Tilghman’s Patent Sand Blast Company, 
Limited, a three-speed Herbert hacksaw, and Rowland 
grinders. To ensure accuracy in the foundry, practi- 
cally all the patterns are in metal. As already stated, 
the block containing the brass machine shop, the 
pattern shop, and the fettling shop forms the most 
recent addition to the factory, and all the machine 
tools in the pattern shop have actually been installed 
during the past twelve months. They include White 
and Oliver lathes, a Wadkin router, a Robinson band- 
saw, and a special universal Wadkin tool grinder for 
all types of wood-working hand tools. In the same 
bay as the fettling shop there is a tool room devoted 
solely to the maintenance of the tungsten-carbide 
tools used in the brass-machine shop. In addition to 
the usual storage bins, this tool room is equipped with 
a four-spindle Lumsden grinder for dressing these 
tools. 

The brass machine shop, which, as already stated, 
has only recently been brought into use, is com- 
pletely equipped with machine tools of the very 
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latest design, all having individual electric drives and 
utilising tungsten-carbide tools. A photograph of a 
portion of this shop, showing a battery of Alfred 
Herbert machines, is reproduced in Fig. 12. Fig. 8 
shows the north side of the shop, looking east, the 
machines shown being Ward machines, and Fig. 9 
i view cf the south side, looking west, with 
milling machines and Herbert capstans. The excellent 
lighting and convenient spacing of the tools will be 
| evident fr’m these three illustrations. Some of the 
| machines operate with spindle speeds in excess of 
| 2,000 r.p.m., and in addition to those mentioned, there 
are examples of Holbrook general-purpose lathes, a 
| Parkinson horizontal miller, a Herbert slot miller of 
| the Edgewick type, a Taylor and Hobson engraving 
| machine, a Lumsden special tool grinder, and a Taylor 
| double-spindle milling machine with dividing head. 
No reference has been made to the tube mills shown 
}on the plan, as the primary object of our description 
| of the Dumbarton works has been to illustrate the 
| care and attention devoted to a particular group of 
products coming under the generic title of valves. 
| A description of tube manufacture would be somewhat 
out of place in such a connection, and apart from this, 
the processes employed in this section of the Dumbarton 
works do not differ in any important particular from 
those current in other tube mills, such as have been 
previously described in our columns. 


Is a 








EXHAUST STEAM TURBINES FOR 
MARINE PROPULSION, AND THE 
ROWAN-GOTAVERKEN SYSTEM.* 


By J.-B. O. SNeepen, Ph.D., B.Sc. 


Tue problem of utilising exhaust steam from reci- 
procating engines in low-pressure turbines seems to 
have originated in 1837, according to a patent taken 
out by Sir James Anderson. Again, in 1846, a similar 
patent was taken out by Sir H. Bessemer. It was not, 
however, until 1902 that the scheme was put into 
practice by Sir Charles Parsons in this country and 
by Professor Rateau in France, whilst the first marine 
installation of any consequence was the combination 
machinery of the 8.8, Otaki, built by Messrs. Denny 
Brothers, of Dumbarton, in 1908, This was followed 
by several similar installations in the ships of the 
White Star Line, but very soon afterwards the combina- 
tion system was abandoned altogether. Now, however, 
it is beginning to receive the attention it deserves. 
The experience recently gained in service with the 





different systems of exhaust turbine machinery has 
been completely satisfactory, and repeat orders indicate 
that the economic possibilities of this type of machinery 


* Paper read before the Institution of Mechanical 
Engineers, on Friday, January 24, 1936. Abridged. 
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are worthy of serious consideration. The objects of 


the paper are (a) to indicate the practical extent of the 


thermodynamic gain by the use of the exhaust turbine ; 
(b) to review briefly the several types of combination 
machinery so far introduced for marine propulsion ; 
(c) to estimate the possible increase in economy which 
may be secured by additional or alternative arrange- 
ments of the steam-feed circuits; and (d) to describe 
the arrangement and layout of the Rowan-Gotaverken 
combination machinery and to give a complete analysis 
of certain sea trials of this system. 

Much has been written and argued on the subject of 
the economies of such combination machinery ; fuel 
coefficients have been discussed and conclusions have 
been derived as to the superiority of one system over 
another. The author believes that the heat consump- 


Fig. 1. TOTAL HEAT-ENTROPY DIAGRAM FOR TRIPLE-EXPANSION 
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It is usual to represent the performance of recipro- | per pound of steam at the turbine shaft (which may be 
cating steam engines by expanded pressure-volume | regarded as its indicated work) is 85 B.Th.U. Third, 
diagrams of the indicator cards and also by temperature- | the auxiliaries may consume about 10 per cent. 
entropy diagrams. These conventional methods are | of the total boiler steam. They will now require a 
not altogether suitable when it is desirable to show | slightly higher consumption, while the air ejector for 
the vacuum augmentor and the turbine glands will 
as it leaves the successive cylinders of multiple-expan- | require an additional quantity of steam. On the 
sion engines, the actual and the ideal amount of work | whole, however, these increments are small and amount 
obtainable per pound of steam at each stage, and the | to from 1 cent. to 1} per cent. of the total steam. 
ratio which the actual work bears to the ideal. For | Thus, in the case of the triple-expansion engine pre- 
such a purpose, the Mollier or total heat-entropy viously cited (Fig. 1), with its exhaust turbine, the 
diagram is to be preferred. Consider, for example, | following results would be available :— 
the case of @ typical triple-expansion engine in which | out Dineen 
the pressure in each steam chest and in the exhaust | ~ 





Engine indi <a me: ps 1,521 
ine indicated horse-power, equivalent to 605 


. +. 80,325 


. Turbine 
branch, the temperature at supply, the indicated| Total steam per hour (increased by 1 per-cent.), 


horse-power of each cylinder, and the eylinder 


Fig.8. DIAGRAMMATIC ARRANGEMENT OF STAGE FEED HEATING 
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= es per hour are known. A simple calculation will| Fourth, some consideration must be given to the heat 
q z's enable the total heat per pound of steam at | taken in by each pound of steam generated. It is the 
fa 2 each pressure stage to be found, and the | practice in the type of plant under consideration to 
<* ae di shown in Fig. 1 can then be drawn. | utilise the exhaust steam from the auxiliaries for feed. 
Ae Pi shows the ratio of the work |‘heating purposes. Thns, in the installation just 
As ° ) actually obtained in each to the ideal | mentioned the hot-well temperature was 119-8 deg. F.. 
ee a 6 PAS = amount of heat available. is ratio, called | and due to the auxiliary heater, the temperature at 
av é the efficiency ratio, takes imto account all the | the check valve was raised to 206-3 deg. F. When the 
yw i internal losses in each cylinder, but not such | exhaust comes into action, the increased vacuum 
oe ’ losses as pressure drop in the low-pressure ex- | is accompanied by a fall in the condensate temperature, 
haust pipe, and leakages at the glands, which | and the hot- temperature may drop from 119-8 
are presumably absent in a well-equipped and | deg. F. to approximately 95 deg. F. Hence, in spite 
well-maintained engine. The overall effi-|of the slight compensating effect of the increased 
émeee) Entropy ee ciency ratio, i.e, the ratio of the total work | auxiliary consumption, the feed temperature at the 
i ; ee done to the ideal adiabatic heat drop, is 0-725, | boiler will be lowered in general. The heat consump- 
tion per indicated horse-power-hour under similar ) representing a steam consumption of 11-17 lb. per | tion per pound of steam will then be increased from 
H —h, to H — hy, where H is the total heat per 


conditions of heat availability is probably the only 
true criterion of efficiency. 

The transformation of energy takes place partly in 
the main or propelling unit and partly in auxiliary 
engines taking no part in propulsion, but necessary for 
the proper operation of the main engines. The heat 
consumed per hour might be held to include that 
required by the auxiliaries, but no particular purpose 
would be served by the inclusion in the results of the 
auxiliary power represented by this heat consumption. 
On the contrary, by considering the power obtained 
from the propelling engines alone, a better idea could 


| extra work in the condensing plant, The utilisation of 


be formed of the relative merits of machinery systems. | 


At the same time the plant should be credited with 
any benefit that may be derived by a proper utilisation 
of the auxiliary exhaust steam, ¢.¢., for heating the 
feed water, or increasing the work developed in the 
main engines when the auxiliary exhaust passes to 
them. The following figures have been compiled from 
the results of a four-hour trial of a triple-expansion 
engine : 


Potal stearn consumed per hour, Ib. 20,124 
Pressure of steam at supply, Ib. per sq. in. abs. 230-4 
Temperature of steam at supply, deg. F 535-7 
Temperature of feed at boiler, deg. F. 206-3 
indicated horse-power developed by main 

engines * - . 1,621 
Heat consumed per indicated horse-power 

hour, B.Th.U, 13,848 


* Exhaust steam from auxiliaries condensed in auxi- 
hary exhaust heater, and condensate drained to hot-well 














indicated horse-power-hour. For a “ straight ” triple- 
expansion engine, an efficiency ratio 0-725 is very 
satisfactory. Since, however, the vacuum at the con- 
denser may be increased from 26-53 in. to about 29 in. | feed at the lower temperature. 
of mercury, it is clear from the dotted adiabatic line| Fifth, the condensing plant should receive some 
ry that a considerable amount of energy can still be | attention on account of the greater duty it may be 
obtained from the steam, by the expenditure of some | called upon to discharge. The usual assumptions made 
, ; | in condenser design may be taken, namely, that (a) the 
this energy in the exhaust steam forms the object of circulating water temperature is raised from about 
the various types of exhaust turbine systems now in| 45 deg. F. to within 10 deg. F. of the temperature of 
existence. the steam entering the condenser; and (4) the con 
Before considering exhaust-turbine systems it is|densate temperature is that of the saturated steam 
advisable to examine some problems arising in practice | condensed. With the help of Fig. 1, the figures given 
when a turbine is introduced between the low-pressure | in Table I can then be easily computed 
cylinder and the condenser. First, in spite of careful} It will be obvious from the figures given in Table 
design of the exhaust branch between the low-pressure that the circulating water pump must be worked 
cylinder and the turbine, it is found invariably that | faster and the condensing surface must be increased by 
the back pressure on the low-pressure side rises when- | about 6 per cent. to 15 per cent. more than that of the 
ever the turbine comes into operation. The effect is | simple design. : 
to decrease somewhat the work obtainable from the; Sixth, the treatment received by the reciprocator ™ 
reciprocating engine and to increase that obtainable| some types of combination machinery should be 
from the turbine. Second, turbines are not capable of | realised. Where the combined engines and turbine are 
converting the entire adiabatic heat drop into useful | designed to operate most economically under ful!-powet 
work, i.e¢., their efficiency ratio is not unity. From a| conditions, the reciprocator, when worked alone 
number of observations the author finds that in prac- | establish comparative consumptions, will obviously 
tice a figure of 0-65 represents fairly well the probable | be grossly overloaded and will therefore enable the 
performance ratio of such turbines when reckoned on | combination machinery to show to better advantage. 
the adiabatic drop between supply pressure and con- Up till the present, four groups of systems have been 
denser vacuum. With an efficiency ratio of 0-65 for | designed for turbine combination machinery : (1) The 
the turbine it will be found that the work obtainable ' mechanical coupling group, the work available ™ 


pound at,the stop valve, A, the heat per pound of feed 
water at 206-3 deg. F., and A, the heat per pound of 
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the turbine shaft being directly applied to the engine 
shaft through some form of flexible connection. (2) The 
electrical coupling group, in which the work available 
at the turbine shaft is indirectly applied to the engine 
shaft, since it is first transformed into electrical energy 
and then from electrical to mechanical energy. (3) The 
heat coupling group, the work available at the tur- 
bine shaft not being applied to the engine shaft, but 
is indirectly applied (a) to the auxiliaries, and (b) to 
the steam supply, in the form of heat. (4) The 
regenerative group, in which the work available at the 
turbine shaft is regenerated into pressure-heat energy 
and applied to the steam supply. 


(1) The Mechanical Coupling Group.—This group 
comprises three well-known types: Bauer-Wach, 
Taste I, 

With 
Turbine 
Without | With and 0-85 
Turbine. | Turbine Steam 
j Flow.* 
Heat lost per Ib, steam, 
B.Th.t , 4 “e 953 950 950 
Heat gained per Ib. circu- | 
lating water, B.Th.U.  . 65 24-5 24-5 
Cooling water required per | 
ib. steam, Ib. - -+| 14-65 38-7 38-7 
Relative speed of water | 
through condenser tubes | 1 2-64 2-25 
Relative values of rates of | 
heat transmission h nal 1 1-36 1-27 
Mean temperature differ- 
ence, steam to water 
(Grashof’s formula) ty, 
deg. F. os oa ; 31-7 19-8 19-8 
Relative values of h.t», 31-7 27-0 25-2 
Relative condensing surface 


required .. “ sa 30 35-2 32-0 





* This is for the case where no increase in horse-power is 
required from the combination machinery, and the steam flow 
to the main engines is reduced accordingly, and also where stage 
feed heating by steam extraction is employed. 


Brown Boveri, and Parsons. Although three different 
methods are employed for providing a flexible coupling 
between the turbine shaft and the propeller shaft, 
yet the principle is identical. The results of trials of 
such machinery, both as conversions and as new 
installations, have been extensively published, but the 
possibilities of this system may be examined. The 
turbine transmits power through two stages of reduction 
gearing and thereby suffers a loss dependent in degree 
upon the type of coupling employed. Assuming the 
combined efficiency of the various transmission mem- 
bers to be approximately equal to the mechanical 
efficiency of the reciprocating machinery, then the 
indicated horse-power of the turbine can be directly 
added to that of the engine. As already stated, the 
available turbine indicated horse-power is 605; thus 
the total indicated horse-power available for power 
purposes is 2,126. Hence the heat consumption per 
indicated horse-power-hour is 10,820 B.Th.U., and the 
saving to be expected amounts to 22-1 per cent. 

Advantage may be taken of the pressure drop 
between the low-pressure exhaust branch and the 
condenser, when the turbine is in operation, by the 
introduction of a low-pressure feed heater. In such 
a heater the temperature of the feed water may be 
raised by steam extracted from the low-pressure 
cylinder exhaust, the heat consumption of the unit 
being thereby reduced at the expense of the output 
of the turbine. Assuming the steam available for feed 
heating is at a temperature of 158-8 deg. F., the hot- 
well temperature is 95 deg. F., and allowing for various 
losses, about 5-36 lb. of steam will be required for 
101 lb. feed, to bring the latter to a temperature 
within 10 deg. F. of the heating steam temperature, 
i.e., about 148 deg. F. The auxiliary exhaust heat 
will now increase the temperature from about 148 deg. F. 
to 235 deg. F. The heat consumption is now 1,289-9 — 
203-2 = 1,086-7 B.Th.U. per pound of steam. The 
horse-power due to the turbine is 605 x 0-940 = 570. 
The heat consumption per indicated horse-power-hour 
is 10,600 B.Th.U., and the saving 23-5 per cent. In 
addition to the improved economy due to the low- 
pressure heater, the heat rejected to the condenser is 
diminished by 5-96 per cent. (from 950 B.Th.U. to 
900 B.Th.U, per pound steam supplied to the engines), 
with beneficial results to the condensing plant. The 
gain in the case of engines using saturated steam would 
probably greatly exceed the figures obtained (between 
~2 per cent. and 24 per cent.) because the high leakage 
at valves and pistons usually associated with saturated 
steam would finally appear at the turbine supply and 
be available for doing work, hence a higher turbine 
horse-power and increased economy would result. 

In the Bauer-Wach system, exhaust steam from the 
low-pressure cylinder is supplied to the turbine through 
4 change-over valve and an oil separator The turbine 
is of the Parsons type, running at 3,000 r.p.m., and 
may be of the single-flow or double-flow arrangement. 
The turbine output is transmitted through two stages 
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of reduction. gearing and a Vulean hydraulic coupling 
to the engine propeller shaft. The coupling can be 
located on the intermediate shaft, either at the end, 
or between the intermediate gear wheel and second 
pinion. 

Numerous descriptions of this coupling have 
already appeared,* and it is only necessary to note 
that the operation required to put the coupling in or 
out of action is exceedingly simple, consisting of filling 
or emptying the coupling with oil. The slip of the 
clutch is of the order of 3 per cent., and the mechanical 
efficiency of the gearing, taken as 95 per cent., gives 
a transmission efficiency. of about 92 per cent. The 
turbine is built for ahead running only and therefore 
during manceuvring operations it must be put out of 
action, and the exhaust steam by-passed to the con- 
denser. The total number of shine fitted with the 
system is well over 250, including installations of 
powers from 650 i.h.p. to 17,500 ib.p. Operating 
results will be found in the publications cited in the 
footnote concerned. 

In the Brown Boveri System the turbine is of the 
reaction type. and its output is transmitted to the 
propeller shaft through a very elaborate and yet 
extremely simple elastic system, consisting of two 
stages. of reduction gearing and an elastic coupling. 
The two halves of the elastic coupling are inter- 
connected by several pairs of spring cylinders.+ This 
method of connecting the coupling to the propeller 
shaft has the advantage that the turbine system is 
independent of the reciprocating engine. The object 
of the coupling is to damp oscillations and compensate 
for the varying torque from the main engines, and also 
to render the connection self-aligning. The turbine is 
of the single-flow reaction type, designed to run at 
3,400 r.p.m., but an astern turbine is provided in the 
same casing. Both ahead and astern turbines are 
supplied with live steam during manceuvring and 
reversing operations, while the low-pressure exhaust 
steam is by- to the condenser. The change-over 
is brought about through oil-operated valves, controlled 
by .the reversing gear. Operating results with and 
without turbine for six voyages of 8.8. Blitar have been 
published.t 

In the Parsons system the turbine output is delivered 
to the propeller shaft through double-reduction gearing 
and a flexible coupling. The turbine is of the single- 
flow reaction type, without astern wheels. In conse- 
quence the exhaust steam is by-passed to the condenser 
during manceuvring and the turbine allowed to idle in 
avacuum. Operating results for 8.8. Kingswood have 
been published. 

Reference should also be made to the attempt at 
simplicity by the Danish Elsinore Shipyard in the 
Christensen engine, where the exhaust turbine is 
coupled to the propeller shaft by a chain drive. 

Further increase in economy in the systems of 
group (1) can be secured by taking advantage of 
the thermodynamic gain resulting from stage feed 
heating. Two cases are considered here: In the first, 
a third feed-heating stage can be introduced by tapping 
steam from the intermedfate-pressure steam chest at 
63 lb. per square inch absolute and 43 deg. F. superheat 
(in the example chosen, Fig. 1), and cascading the 
condensate from the third stage to the second stage 
or auxiliary-exhaust heater. The introduction of this 
condensate to the lower-stage heater is likely to lead 
to the incomplete condensation of the exhaust steam 
from the auxiliaries and to necessitate by-passing this 
excess to the low-pressure cylinder. Thus the output 
of both the low-pressure cylinder and the turbine will 
receive the benefit of this additional steam. The 
following example, illustrated by Fig. 8, has been work- 
ed out on certain assumptions, allowing for radiation 
losses at the heaters, and assuming a final temperature 
of 286 deg. F. for the feed, leaving the last heater :-— 


Steam extracted from low- 
pressure exhaust ..._ ... 

Steam extracted from 
intermediate-p ress ure 
steam chest sles see 

Auxiliary exhaust returned 


5-36 lb. per 101 Ib. feed. 


7-0 lb. per 101 Ib, feed. 


to low-pressure steam 
chest en a oie ee 
Heat supplied per 101 Ib. feed 


in boiler ne a 
Total work per 101 Ib. feed 
87-3 x 90 for high-pressure cylinder. 
63-7 x 83 for intermediate-pressure 
cylinder. 
63 x 86-1 for low-pressure cylinder. 
85-0 x 80-7 for turbine. 


104,510 B.Th.U. 


* ENGINEERING, vol. cxxvii, page 411 (1929). See 
also Proc. I. Mech. E., 1934, vol. 127, page 381; and 
Trans. Inst. Eng. and Shipbuilders in Scotland, 1932-3, 
vol. 76, page 66. 

+ ENGINEERING, vol. cxxxiv, page 171 (1932). 

} The Shipbuilder and Marine Engine-Builder, vol. xli, 
page 49 (1934). 

ENGINEERING, vo cxxxi, page 173 (1931). 
ENGINEERING, vol, cxxxii, page 167 (1931). 
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Total indicated horse-power per 101 
lb, feed per hour ... vise .. 10-0 

Heat per indicated horse-power-hour 10,451 B.Th.U. 

Saving, per cent. ves He =. 24°65 

Heat rejected at condenser per lb. of 


engine steam 852 B.Th.U. 


Taking the second case, it is found in practice that 
the low-pressure cylinder in triple- and quadruple- 
expansion engines always possesses the lowest efficiency 
ratio of the group, and in the present hypothetical 
arrangement this ratio is 0-62, i.e., lower than that of 
the exhaust turbine, which is 0-65. Hence by replacing 
the low-pressure cylinder by a turbine, in other words, 
designing one exhaust turbine to take the entire exhaust 
from the intermediate-pressure cylinder, the efficiency 
of the installation could evidently be increased, Sup- 
posing that the previous arrangement is modified 
accordingly, while still retaining steam extraction both 
at the intermediate-pressure steam chest and another 
at a stage in the turbine where the pressure is 4-6 lb. 
per square inch absolute, it is possible to arrive at the 
probable economy. 

Adiabatic heat drop in low-pressure 

cylinder... ise lee 

Actual heat drop in turbine (replacing 

low-pressure cylinder) be ‘ 

Total indicated horse-power per 101 

lb. feed per hour ... es we. 10017 

Heat per indicated horse-power-hour 10,270 B.Th.U. 

Saving, per cent. =. ot Sik > 

Heat rejected at condenser will be slightly less than 

for the first case.* 


105 B.Th.U, 


68-3 B.Th.U. 


(To be continued.) 








TURBINE THROTTLE-VALVE 
DESIGN. 
By M. H. Sasnve, A.M.I.Mech.E. 


WHEN the throttle or governor valve with its gear 
is first designed as a standard unit for a turbine, it is 
usually for fixed standard steam conditions or range 
of conditions assumed by the turbine builder, For a 
given size of turbine and normal conditions the throttle 
valve itself would not be altered for certain ranges of 
pressure, temperature, and weight of steam flow. 
Strictly speaking, each throttle valve might have its 
profile designed for its particular steam state. In 
practice, however, and to facilitate production or use 
of patterns, &c., when cast-steel valves are employed, 
it is customary, after working out the profile for the 
designed conditions, to accept this without further 
change even for fairly abnormal conditions. The 
writer has in the past improved the governing of 
several turbines by replacing the existing large valves 
with relatively smaller ones having profiles of more 
theoretically correct design, with the object of 
ensuring stability as far as possible at all loads. 

For ability to govern at full load or overload con- 
ditions, there must always be sufficient pressure drop 
through the governor valve, so that some throttling 
is always available at these loads. It is therefore 
advisable to work with a 10-lb. or 15-lb. drop from 
range pressure (depending on the density and pressure 
of the steam) for the inlet steam to the governor valve. 
Now whatever takes place in the changing state of 
steam before the first-stage nozzles due to variation of 
load, the pressure drop through the valve will be 
practically adiabatic. Friction of the steam passing 
through the valve at high velocities will, of course, 
cause an increase of temperature in regard to any 
given pressure point, and particularly so at the lighter 
loads, but this is generally assumed to be so smal) that 
in practice it can be ignored and the pure adiabatic 
expansion is taken, as shown in Fig. 1 on page 118. 

Usually when the outlet is midway between the 
upper and lower valve seats, as seen in the typical draw. 
ing, Fig. 2, each half is designed to take half the steam 
flow and the profiles are similar. When for design 
reasons the governor-valve outlet is below the valves, 
then the upper half of the valve may be arranged to 
take one-third of the flow and the lower half the 
remaining two-thirds, subject, however, to a compro- 
mise between the two if the lower portion of the bottom- 
valve profile has to be cut away too rapidly for area 
and lift requirements. 

If the governor valve be made too large in diameter 
(with its consequent small lift) we obtain fine or close 
governing, i.e., relatively small speed change for a 
given load change, also instability. This is accom 
panied by greater erosion of the valve, due to the 
increased amount of wire-drawing. 

The method for designing the valve profile is, 
perhaps, best shown by an example given in tabulated 
calculation form and order of working. Taking the 
following conditions: say, 2,500-kW ; tull-load steam 
consumption, 11-15 Ib. per kWh.; pressure, 250-lb. 
gauge; total temperature, 650° F.; allow for 5-lb. 








* For details of an actual installation, see Trans. Inst. 
Mar. Eng., 1935-6, vol. 47, p. 68. 
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TURBINE THROTTLE-VALVE DESIGN. 


Fig. 


Fig. 1. 
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| jArea. sq. in. = 
P Absolute. Total Heat. | A, — A, = a. Volume. V = 224 Vn. | w, Ib. per sec. 144 we 
| ' vV 
260 1348-5 6 Bday - iene 
li load | 260 1,346-0 2-5 , 353 7°73 7-78 
255 1,344°5 4-0 448 7-58 6-08 
| 20 1341-6 | 6-9 588 7-43 4°63 
240 1337-6 | 11-0 742 7-14 3-64 
230 1,332-3 16-2 901 6-84 2-97 
210 | 1,322-0 | 26-5 1,152 6-24 2-28 
| 190 | 1310-0 | 38-5 1,390 5-65 1-855 
170 1,298 -0 50-5 | 1,590 5-06 1-565 
160 1,201-5 | 57-0 1,690 4-76 1-455 
150 1284-5 | 64-0 1,790 4-46 1-385 
145 1231-0 | 67-5 1,840 4-31 1-295 
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total steam for the no-load steam. Take a 5-in. valve 
diameter with 1}-in. lift from shut to full load. Ifa 
suitable profile is not at first obtained (7.¢., not toe 
much cut away at bottom of valve), either the lift 
or the diameter or both may have to be varied 
The steam-weight flow w = 2,500 x 11-15 + 3,600 
7-73 lb. per second. Referring to the portion of the 
Mollier chart shown in Fig. 1 and the Steam Table I, 
the working is as follows :- 
| From initial state point on the chart draw an adia- 
| batic line down to the critical pressure, i.e., Pe 


TasLe II.—Area. 





| oy 0-0 


| 
| a. | | x | 
| | J kK L. | M 
| | | Area. 
| 
| | Valve Total Radial 
| |} Lift. | Area | Per cent. Width, 
|} In | from Difference In, 
| Fig. 3. Top from | 
j Half Total | 
| | | | Area. Area. | 
| | | 
|}Fal | 
| load |} 1-25 | 7-73 | 3-865 0-26 
|} 1-17 5-8 } 2-9 - } 0-192 
1-1 4-6 | 2-3 _ 0-151 
1-0 3-7 | 1-855 0-25 0-121 
o-9 | 2-88 | 1-448 0-5 0-093 
0-8 2-27 1-13 0-4 0-073 
0-7 1-75 0-875 0-056 
| 0-6 1-43 0-721 | 0-8 0-046 
0-5 1-16 0-58 - 0-037 
0-4 | 0-93 | 0-453 +0-6 0-029 
0-3 | 0-7 0-355 +14 0-022 
| og | 0-46 | ©-235 2-3 0-015 
for | og | on - | 0-007 
| No | | | 
load 0-075 0-18 | 0-004 1-1 0-006 
| Clear- | | | | 
|} @O-122 | 0-063 |} 0-004 
| ! 


0-547 P, = 145 Ib. absolute. It is next necessary to 
|mark off pressure intersections on this line at the 
chosen intervals and note the total heats and volumes. 
Next, set out Table I and tabulate in the order given. 
Columns A, B, and D are inserted first; column © 
is obtained by differences of successive total heat 
values from the initial total heat. Column F for w 
is put in by proportion (w varies as p), and columns 
E and G are then calculated. The graph shown In 
Fig. 3 is then drawn, commencing with the pressure 
and steam-weight lines, and then draw a dotted line 
to some lesser value of the lift, as shown, this being 
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Fie. 1. View SHowine Stottine Ram. 


geese - sadness, and in _ ome is, say, 1 in. | 48-IN. STROKE COMBINED SLOT- 
‘he range of the curved portion of the lift line depends 

upon the adjustment made in working to pia a | TING AND CROSS - PLANING 
reasonable profile shape. The area curve is a straight | MACHINE. 
line to the critical pressure intersection, and from 
thereon is plotted from column G of the Table. The | page, has recently been completed by Messrs. Craven 
\rea Table IT can next be set out for chosen points of | Brothers (Manchester), Limited, Vauxhall Works, 


lift, as shown, and the corresponding values of the| Reddish, Stockport. It is a combined slotter and | 


areas in column J can be taken from the area curve in| planer, a transverse planing motion being provided 
F B- 3. on the cross slide. The ram slide is mounted on a 

lhe profile shown in Fig. 4 should now be drawn out | saddle with feed and quick-traverse motions in both 
10 times full size on squared paper and the various/the vertical and horizontal directions. A circular 
radial widths calculated to suit the areas at the chosen | work table is provided, which also has feed and quick- 





THe machine illustrated in Figs. 1 and 2, on this | 





points, making whatever adjustment is usually found 
necessary at the rapidly increasing portion of the area 
curve towards full load to avoid choking. To facilitate 


production, both valves in Fig. 2 are exactly similar | 


in profile, but had the design been such that the lower 


valve had to be slightly smaller in order to pass through | 


the upper seat, then both upper and lower annulus 
areas must be worked together. In this case awkward 
profiles can sometimes be avoided by sharing the areas 
unequally between the two valves. 

If it can possibly be managed, it is always desirable, 
however, to design for two similar profile valves. 
When the areas are finally determined, columns K, 
L, and M in Table II are then filled in. 

The detail drawing of the valve can next be made, 
as shown in Fig. 5, which is slightly modified from the 
theoretically caleulated profile of Fig. 4 in order to 
simplify the machining. Any difference in area, how- 
ever, must not greatly exceed the percentages shown 
at intermediate points. 

[he no-load area point should be determined as | 
vccurately as possible, and the clearance area at the | 
shut position must be as small as practicably possible | 
to be fairly well below the no-load area, while care 
must be taken to form the bottom profile from circular | 
ites struck for the radial inclined widths with their | 
mean diameters to give full area. In the example 
shown the overload is taken care of by a separate | 
valve. A pointer on the valve spindle could be added 


| traverse motions, and finally this table is mounted on a | 


longitudinal slide having the same motions. By 
suitable adjustment of the table, work can, therefore, 
be planed on any of the four vertical faces at one 
setting, in addition to being slotted either straight 
or on a curve. 
on the side or front of which the planing tools are 
carried, is locked to the vertical slide on which it is 
mounted. The cross-planing motion is driven by a 
25-h.p. reversing motor mounted on the right-hand 
end of the cross slide, as shown in Fig. 1. This motor 
drives the cross-slide screw shown through enclosed 
reduction gearing and a clutch, cross-planing speeds of 
15 ft. to 50 ft. per minute being obtainable. The feed 
motor, which drives both the vertical and horizontal 
feeds for the cross-saddle, the horizontal feed for the 


table slide, and the rotary feed for the table, is of | 


74 h.p., and is mounted at the base of the right-hand 
column at the back, as shown in Fig. 2. The motor 
drives all the motions through Craven feed gear, which 


will be referred to later. The table slide is traversed | 
by a nut and screw motion, and the table is rotated by a | 


worm and wheel mechanism. The second motor, 


| visible in Fig. 2 at the base of the column, is also of 


74 h.p., and provides a quick traverse motion for both 
the cross-slide saddle, the table slide, and the revolving 
table. A fourth motor, of 25 h.p., mounted on top 
of the saddle, is proyided for the ram operation. 
The use of a separate motor for the quick-traversing 


When used for planing, the ram slide, | 
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SLOTTING AND CROSS-PLANING MACHINE. 
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Fig. 2. The controls provided enable the main motors 
|to be started or stopped as desired, and the feed or 
quick power traverse to be controlled. Inching 
| buttons are provided to allow the operator to control 
the power traverse to the table slide or circular table. 
Finally, when the feed mechanism is connected to the 
main saddle, or, alternatively, to the main table, the 
ram and saddle can be adjusted from the push buttons. 
Dealing now with the construction of the machine in 

| more detail, the bed is of heavy box section, with three 
ways to support the slide. The sliding ways are of 
specially close-grained composition, and the centre 
way forms a narrow guide for the slide to prevent 
any cross winding under heavy cuts. The slide has 
bayonet strip adjustment. The screw for the table 
traverse has a ball thrust bearing at each end, so that 
it is in tension for either direction of traverse. A long 
bronze nut is employed and, as mentioned, the table is 
provided with feed and quick power traverses in both 
directions. The uprights are of stiff section, and are 
provided with deep faces securely bolted to the planed 
| sides of the bed. The cross slide is fixed to the uprights 
| in a position to give 4 ft. 1 in. clear headroom between 
| the top of the main table and the bottom of the saddle. 
The cross slide itself is of heavy section, and is securely 
| bolted to both the front and inner faces of the uprights, 
| the whole forming a rigid frame. The screw for the 
saddle motion is of large diameter, and is of the multiple- 
| threaded coarse-pitch type. As in the case of the 
table screw, it has a ball thrust bearing at each end so 
| that it is in tension for either direction of traverse. 
\ long bronze nut is employed, and the screw is suffi- 

ciently robust to be employed for cross planing as 
stated, in addition to serving as a feed screw. The 
circular work table is 8 ft. in diameter. The top of 
the table has machined tee slots for holding the work. 
The ram is of steel, and is provided with a heavy 

| threaded shank for adjusting the overhang. It can be 
| locked firmly in position after adjustment by tightening 
up the two split nuts with which the shank engages. 
| The ram slide is of heavy proportions, to avoid distor- 
| tion, and is balanced by a chain passing over an over- 


to indicate fractional loads approximately on a fixed | motions enables the table to be rapidly traversed, or | head sprocket and carrying a deadweight. The slide 


scale. The three-quarter and half-load points shown | 
in Fig. 3 are for consumptions of 11-6 }b. and 12-3 Ib. | 
per kWh... respectively, 





adjusted, while the main-feed motor is in use to traverse 
the cross-slide saddle. The machine is controlled by 
push buttons carried on a pendant fitting, as shown in 





| has bayonet strip adjustment. It is driven by means 
of a forged-steel rack, tongued and bolted to the slide, 
the teeth being of the angular or spiral-thread cut type, 
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meshing with a hardened pinion mounted in bearings PERSONAL. 


in the vertical saddle slide. The pinion is driven from - 
the ram motor through enclosed worm-reduction Mrssrs. ASBESTOS AND ENGINEERING’ PropvucTs, 
; ‘ Limirep, Winchester House, Old Broad-street, London, 
ene he ram slide is adjusted o the main E.C.2, inform us that Mr. Basil Heastie, M.Inst.C.E.., 
vertical slide by a special small motor of 4 h.p the M.I.Chem.E., has recently joined their board of directors 
motion being effected through worm-reduction gearing | in order to extend and develop the chemical-plant side 
and. tut and serew mechanism. As mentionedearlier, | of the business 
the maoltior ie -button controlled. After adjust- Mn. Hengerr Loves, after many years’ service with 
ment, the ram slide can be locked from the operator’s| Messrs. Lehmann, Archer and Lane, Limited, Farringdon- 
position, the handle for this purpose being shown in c 
Fig. | in the workman’s left hand. When this handle ive, has decided to establish a business in 
is in the looked position, the electrical cireuit to the ge This is styled Messrs. Tools and Gauges, 
: ited, engineers’ tool specialists, 82, Princess-street, 
adjusting Ahietor is broken, so that the handle must Menchested, 3. 
he moved to the unlocked position before the ram| ai. wolvert ’ ‘el rane 
ys : - a Ge em an be | 1mampton Industrial Development Associa- 
sn be again moved. The stroke oS r - tion, Towm Hall, Wolverhampton, has announced the 
regulated by means of dogs in conjunction with | successful conclusion of negotiations resulting in the 
control dise | aequisition by Messrs. Fiscuer Beartne CoMPANy, a 
4 single lever is provided to select the drive for | subsidiary of Messrs. Kugelfischer, Schweinfurt, Germany, 
either slotting or cross planing, so that it is impossible | of 4 considerable portion of the Sunbeam Works, Wolver- 
to engage both motions at the same time. This lever |h@™pton. The area of the factory premises which has 
is also connected to a switch, which energises either the been — from the a Mr. Ht. ro of 
cross. pl lotting motor, and in: eddition, is| Messt®. Villiers Engineering Company, a. 
TOS pang OF aes 4 r ee understand, 19,342 sq yards—eabout one-third of the 
so arranged that when slotting, the feed is automatically | s.,,beam works. ° 
connected to the traverse or table movement, and The name of Messrs, Te Brrrisr (Guest Keew 
when transverse planing, it is automaticall connected | Bacpwrws) Iron aNnp Steen Company, Lmarep, has 
to either the vertical or table movement. he auxiliary | been changed to Messrs. Guest Keen Baldwins Tron 
quick-traverse motor is controlled by a second lever, | and Steel Company, Limited, by a special resolution 
which, when in position for the cross-saddle traverse, | passed at a recent extraordinary general meeting of the 
engages the motor for the quick traverse to the table. | Company. The head office is at Port Talbot. 
In its second position, this lever gives the table feed. The directors of the Grear Western Ratiway Com- 
ind also conneets the motor for the quick traverse of | "ANY have approved a number of appointments, Among 
the cross saddle. The feed motor drives through these we note that Mr. J. F. Arthur, chief agsist&nt to 
Craven feed gear, as stated earlier, by m of @hich | the dock mechanical engineer, Cardiff, has Been pro- 
se KB ’ tee cans - | moted te be dock mechanical engined@r, Cardif—; that 
the feed is variable between predetermined limits, and | Mr. J. A. Denney, assistant divisional engineer, Bristol, 
is set by the graduated dial visible to the right of the | is to become divisional engineer, Oswestry ; and that 
colamn in Fig. 2. The dial is provided with @ fine | Mr. L. M. Siiarp, assistant marine engineer, Chief Docks 
setting device, and the position of the control handle | Manager’s Office, Cardiff, is to be superintendent engineer 
on it fixes the number of revolutions of the feed motor | '" that office. 
necessary te give the amount of feed desired. The | 
teed mechanism is automatically controlled by a master | BOOKS RECEIVED. 
meth rs switch after _ the feed-on push buttom | py 9.9. R. Beoonomies. Fundamental Data, System and 
has been depressed. The feed cinnot overrun and om oe Wenewer. Menchester: < Shae 
-y- ~ | ~ aston M. ANY!. Manchester: Manchester 
the amount of feed is independent of the speed or the! University Press, [Price ls. net. | 
amount of the tool travel, and is always uniform at @| Organization and Administration of a Municipal Engineer 
given rate. Two sets of readings are provided on the| and Surveyor’s Department. By E. J. Errorp. Second 
dial, the inner set being for slotting and the outer edition. London’: Sir Isaac Pitman and Sons, Limited. 


readings for cross planing. The maximum length of I [Price 10s. 6d. net.) , ‘ 
stroke for slotting is 48 in., the vertical slide has an | niarmesiane Engineering Braving. Indinding o Course 
vditestenent of 2 f. 6 in.. and the dist 2 taliecn th in Plane and Solid Geometry and an Introduction to 
adj —= - a» On aS GEEANCS Sovwet 1©| Design. By A. C. Parkinson. London: Sir Isaac 
uprights is 8 ft. 2 in The table has a longitudinal Pitman and Sons, Limited. [Price 7s. 6d. net.] 

travel of 7 ft., aud the travel of the saddle on the cross | Deutsches Bergbau Jahrbuch Jahrbuch der deutachen 
slide is also 7 ft teturn speeds are obtainable up to Steinkohlen-,. Braunkohlen-, Kali- u. Erzindustrie, der 
75 ft. per minute. The feed range is from <‘. in. to Salinen, des Erdél- u. Asphaltbergbaus. 1936. Halle 

I £ 1a8 I t 


bin. per stroke. The driving motor hasa speedrange from | (Saale): Wilhelm Knapp. [Price 14.50 marks (Ger- 


650 r.p.m. to 1,000 r.p.m. The approximate rate of quick | ,,,™@"Y), 10.88 marks lotinet counteies).) , 
sone to oil ‘ ie io aed Electrical Engineering Economics. A Study of the Eeono- 
averse is 5 ft. per minu 1@ approximate ne mic Use and Supply of Electricity. By D. J. Bouton. 
weight of the machine, not including electrical equip London: Chapman and Hall, Ltd. {Price 21s. net.] 
ment, is OS tons, Uhe British Railways. By ALeEx. NewLanps. London : 

















— Longmans, Green and Company. [Price 7s. 6d. net.} 
TENDERS. Stresses in Statically Indeterminate Structures. By 
: Proressor H. Yv. Second edition. Wuchang, 

Wr have received from the Department of Overseas China : National Wuhan University Press. 


Trade, 36, Old Queen-street, London, 8.W.1, particulars | Calvert's Mechanics’ Year Book for 1936. Edited by 
of tenders invited by various bodies in the British posses Wriuiam Enpsor. Manchester: William Endsor and 
sions and in foregn countries The closing date of each Company. [Price 6d. net.] 
tender is stated below Details may be obtained on Department of Overseas Trade. No. 629. Economic Con- 
application to the Department at the above address, ditions in Hungary. 1933-35. Report. By R. P. F. 
the reference number being quoted in each case EDWARDS [Price ls. net.) No. 630. Economic Con- 
Wire Ropes, of crane quality with fibre core, fourteen, ditions in Brazil. September, 1935. Report. By E. 
of various lengths and diameters Royal State Railways 
of Siam, Bangkok; March 6 (T.Y. 5,659.) 
Overhead Travelling Cranes, electrically-driven, two 
-ton and two 10-ton, for iron and brass foundries, Salt 
River Workshops. South African Railways and Har- By H. A Mac KMIN. London: Chapman and Hall, 
bours, Johannesburg; February 24. (T.Y. 5,660.) nn Limited [I rice 12s. 6d. net . 
: The Young Engineer 1 Manual Dealing with Indian 
ona ae Crucittes Ministry of Education, Practice Demgqned to Assist Students of Engineering 
“iro, Egypt February 25. (T.Y. 5,663.) Generally, and Particularly Those Requiring a Know- 
Telegraph and Telephone Line Material. Union Tender ledge of Colonial Methods. By J. N. Diaves 1a Toucne. 
urd Supplies Board, Pretoria ; February 28. (T.Y. 10,362.) The Technical Press Ltd. [Price 5s. net. | 


Top Plates for bearing springs, 1,540. Royal State 
Railways of Siam, Bangkok ; Mareh 13. (T.Y. 5,664.) . , 

anietee  Gandie aon ow ead , Low-Expransion ALUMINIUM ALLoY.—Some interest 

y Crenerating Staton to be constructed and | ing particulars regarding a low-expansion nickel-alumin 
er at San Lorenzo Storage Depot. Argentine ium alloy containing high silicon, to which the name 
tate Oilfields, Buenos Aires; Mareh 9 (T.Y. 10,366.) Lo-Ex * has been given, are quoted in a recent issue of 
The Nickel Bulletin, published by the Bureau of Informa- 

Sres.-Frame Berpowes.—The British Steelwork | tion on Niekel of Messrs. The Mond Nickel Company, 
Association, Artillery House, Artillery-row, London,| Limited, Thames House, Millbank, London, 8.W.1. 
8.W.1, have recently issued three attractive little book- | The typical percentage composition of the alloy is as 
leta, oe various types of steel-frame buildings. | follows: silicon, 14 ; nickel, 2; copper, 0-9 ; mag- 
Che first, which is entitled Portal Frame Construction,| nesium, 1-0: and aluminium, the remainder. The 
iMustrates various forms of portal or rigid frames: the | specific gravity of the alloy is given as 2-7, and the 
completely-rigid, the two-pin, and the three-pin arch. | coefficient of thermal expansion 0-000019 per degree C. 
lhe second booklet bears the title Steel in Building;| The alloy as heat-treated—in which condition, it is 
it is based on an address by Mr. C. J. Kavanagh, O.B.E., | pointed out, it should always be used-—has a yield point 
real before the Architectural Association. It is | of 15-8 tons per square inch, a maximum stress of 17-5 
stated therein that with a carefully-prepared time tons per square inch, an elongation of 0-3 per cent., 
schedule, a great increase in the speed of erection is| and a Brinell hardness number of 132. The alloy, it is 
obtained and that the steel frame provides a la work- | stated, retains its strength and hardness well at elevated 
ing face permitting the rapid assembly of pre-fabricated | temperatures having, for example, a Brinell hardness of 
units, re third booklet deals with Modern Buildings— | 77-80 at 200 deg. C. The alloy is being used for internal- 


net.) London: H.M. Stationery Office. 
Builders’ Estimates and Pricing Data. Their Preparation 
and Analysis. Second edition, revised and enlarged. 


London 














T'he Financial Aspect. In this the problem of obsolescence | combustion engine pistons, and it is added that the fact 
arming from inflexibility of construction is stressed. The that the corrosion-resisting austenitic nickel cast-iron 
maximum of flexibility, it is pointed out, is provided for | “‘ Ni-Resist '’ has a similar coefficient of expansion opens 
by steel-frame construction, 


up interesting possibilities in engine design. 


read, London, E.C.1, as manager, and later as northern | 


Murray Harvey and N. A. P. Sanps. [Price 2s. 6d. | 
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CONTRACTS. 


Messrs. Tue Marconi INTERNATIONAL MARIN 
Communication Company, Liwutrep, Electra Hous 
Victoria-embankment, London, W.C.2, have received 
the contract for the supply and maintenance of complet: 
wireless apparatus for the new passenger vessel Stirling 

| Castle, of The Union-Castle Mail Steamship Company 
Limited, London. The equipment includes a 2-kW 
transmitter for long and medium wave-lengths, a 14-kW 
short-wave transmitter and a j}-kW quenched-gap 
independent emergency set, together with receivers 
covering the whole of the commercial wave-lengths. \ 
Marconi direction finder, type 379T, with double-hoo; 

| tixed-frame aerial, is also installed. 

Messrs. Arisa Craic, Lrurrep, Strand-on-the-Green 
Chiswick, London, W.4, have recently shipped a 7—12-h.p.. 

| four-cylinder, “ Silent Seven ” petrol marine engine [fv 
use in conjunction with the new Spanish naval surve) 
vessel Malaspina. 

Messrs. Rusron anp Hornspy, Liurrep, Lincoln 
are to supply a 360-b.h.p. Diesel engine for the propul 
sion of # trawler which is being built for Messrs. Grimsby 
Motor Trawlers. Limited, by Messrs. Cochrane and Sons 
Limited, Selby. The trawler will be similar to the 
British Columbia, put into commission last year by tl» 
same owners. Messrs. Ruston and Hornsby are also 
supplying # 75-b.h.p. auxiliary engine with generato: 
to provide current: for the trawl! winch. 











NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

| Iron and Steel.—Though business shows a slight declin 
| in some branches of the loeal staple trades, most sections 
| report that the influx of orders is as strong as recently 
| This applies notably to the steel-producing departments. 
| where order books are in a healthy condition. The 
| demand for basic-steel billets has been more than main 
roe and some works find difficulty in keeping pac« 
| 


with requirements. Substantial forward buying is being 
done. here is an improving market in acid steel, 
while steel-making alloys are in good request. Rolling 
| mills, forges, press shops; foundries, and slab and billet 
mills are all working to capacity. No surplus plant is 
available. Structural steel requirements are assuming 
bigger dimensions, and a steady trade is reported in 
sections, plates, angles, and rods. Firms supplying stee! 
pit props, cambered girders, and arches are busier. [1 
|the heavy mtachinery and engineering branches th: 
| position has undergone little change. Makers of railway) 
rolling stock have bright 3p arma Wheels, axles 
springs, and tyres are in steady demand, both on home 
and overseas account. Sheffield works are supplying an 
increased tonnage of steel, forgings, and castings to 
associated shipyards. Armament departments are better 
| employed, but could comfortably handle a bigger tonnage 
of orders. More orders have been booked for crushing 
and grinding equipment. Firms specialising in the 
production of all types of electrical apparatus, including 
| motors, generators, and power station equipment are 
busy. One local firm is executing an order for two 
electric locomotives, each weighing 72 tons, for tlh 
Polish State Railways. Five 65-ton engines are destined 
for South Africa, and form part of an order of 25 for 
the electrified railway between Durban and Pietermaritz 
burg. This firm has already supplied 98 locomotives 
of similar type. Electrie traction motors are also on 
order for the Brazilian State Railways, Johannesburg 
tramways, and Liverpool Corporation tramways. Big 
business is being transacted in automobile and aircraft 
steel and parts. Tool-steel makers report a better 
|overseas call. As a result of the installation of mor 
|} electric furnaces, the local output of stainless steel is 
rising. The tool trades are accounting for a bigger turn 
jover, both in value and number of tools produced 
Farm and garden implements are in improved demand. 
Revival in inland sales is developing. 

South Yorkshire Coal Trade.—Agreement between th 

coalowners and miners has eased the position somewhat. 
Forward buying is not se active. The export position 
has undergone little change. Inland requirements ar¢ 
considerable. The iron and steel trades are big buyers 
of industrial fuel. Coal used by electricity-generating 
works is in demand. The house coal market has taken 
}on a more normal appearance. Buying is heavy, but 
not on the seale of a fortnight ago. Foundry and furnace 
| coke are steady. Quotations are: Best branch hand 
picked, 26s. to 28%.; Derbyshire best house, 22s. to 24s 
Derbyshire best brights, 19%. 6d.,to 21ls.; best sereened 
nuts, 19s. to 20s. ; small screened nuts, 18s. to L8s. 6d. ; 
Yorkshire hards, 19s. 6d. to 20s. ; Derbyshire hards, 19s. 6d 
to 20s. ; rough slacks, Ils. to 12s. ; nutty slacks, 10s. to 
lle 








‘NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
The Welsh Coal Trade.—Although the news of thi 
settlement of the miners’ wages dispute was welcomed 


lon the Welsh steam-coal market, since it meant the 


removal of the threat of a coalfield stoppage, oper:.tors 


| feared that its immediate result would be a further con 


traction in business. Consumers, anticipating a stoppax’. 
had taken heavy supplies but now they were assured o! 
uninterrupted deliveries it was expected that the) 
would reduce their excessive stocks before making further 


| purchases in the market. Foreign demand during the 


past week remained very slow, while inquiry from home 
customers was on a reduced seale. Despite the small 
amount of business concluded, however, collieries 
remained fairly busily engaged and outputs of most 
classes of coal were steadily absorbed on account of 
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business recently placed, although there was some sign 
it the close of the week of a slightly easier tendency 
developing. On the whole, the outlook over the next 
month was not encouraging. Information was received 
during the week of the removal of the 5s. per ton tax 
levied upon British coals entering the Irish Free State. 
It was not expected, however, that this would result in 
any material expansion in business, as since the inaugura- 
tion of the Anglo-Irish Coal-Cattle pact, the British 
coalfields have supplied the whole of the Free State's 
equirements. It will, however, facilitate business, 
an it was taken to mean that in spite of the co 
regarding the dirty coal supplied, the Free State 
ntend reverting to cheaper Continental supplies. New 
ontraet business concluded was on a disappointing 
scale. A few inquiries circulated, including one from 
a South American electricity works, wl.ich asked for 
enders, to be submitted by January 26, for the supply of 
33,000 tons of sized and small coals for delivery in_ six 
cargées so far ahead as January-November, 1937. The 
Crown Agents for the Colonies were also calling for tenders 
for the supply of 21,000 tons of either Welsh or South 
African steam coals for the Mauritius Railways. Prices 
were also invited for the supply of 1,000 tons of Durham 


and Burnside coals. Offers have to be submitted by 
February 5. The Beira Alta Railway of Port who 
,» have 


recently inquired for 13,000 tons of Welsh 
fresh 


called for tenders by February 5. Confirmation 
was received of the placing by the Madrid Za: and 
tons of 


\licante Railways of Spain of business for 45, 
Welsh coals. Part of this business which was for delivery 
over the first half of this year had already been placed 
and shipments have commenced. Despite the slower 
demand, supplies of most classes for prompt shipment 
were not too freely offered last week. Small 1 coals were 
not easily obtainable and the washed classes in particular 
were searee and firm. ughs were also limited, 
while some of the sized coals were fairly well placed. 
Li ae however, were patchy and the better qualities 
were — available but some of the other grades still 
moved satisfactorily. Favourable conditions con- 
tinued to rule in the iron and steel and allied trades of 
South. Wales and Monmouthshire, and production 
proceéded on good lines. Following — a, that 
have been in progress for some time, Messrs. Richard 
Thomas and Company, Limited, have .acquired - 
Morfa Tinplate Works, Llanelly, from Messrs. John 8 
Tregonning and Company, Limited. The works are 
situated in close proximity to the Llanélly group of works 
of Messts. Richard Thomas and. Company, Limited. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—While producers of Cleve- 
land pig-iron are still delivering essential needs under 
running contracts with home consumers, quantities 
available for sale are quite trifling, and there are no 
quotations for shipment abroad. Home demand is 
expanding, and users are eagerly awaiting the additional 
make promised next month. In addition to buyers’ 
increasing préssure for supplies, requirements-of makers’ 
own foundries are growing. Consumers dependent on 
the market for iron are keen to buy for any delivery. 
Early rise in values is confidently expected, but as yet, 
for other than overseas trade, fixed minimum market 
prices remain at the level of No. 3 description at 70s. for 
local purposes, 72%. for délivery to North of England 
areas beyond the Middlesbrough zone, 70s. for delivery 
to Falkirk, and .738. to Glasgow. 

Hematite. -The strong position exhibited by the East 

ust hematite branch cannot be regarded as satisfactory, 
for thoughtit.enables producers to take a very firm stand, 
it fails to provide adequate supplies for the market. After 
provision is made for their own consuming departments, 
and requirements of users who have bought extensively, 
makers can @ecept. but small orders from regular home 
customers, atid this is possible only by drawing upon 
the greatly dépleted stocks at the blast-furnaces. No 
movement is made to renew negotiations with Continental 
customers, despite efforts abroad to place orders on Tees- 
side. Home users experiénee difficulty in buying at 
recognised market figures, which still stand at the equi- 
valent of No. I grade of irot at 71s. for use on Tees-side 
delivered. to Tyneside, 73% 6@: to various of 
Northimberland and Durham, 78%. 6d. to the Shemela 
area, and 74%. to Scotland. ay, 

Foreign Ore.—Heavy imports of foreien « oré in fulfil- 
ment of old contracts contifiue to come'té hand, bat new 
business is little discussed, anid values -aré_still: by no 
means easy to fix definitely. For rubio, of 59. per cent. 
quality, 188. 6d. c.i.f. Teés is named. 


Blast-Furnace Coke.—Buyers of Durham blast-furnace 
coke are still in the market, but are less keen to eat now 
that the menace of a stoppage at the collieries. 
removed. At the same time makers havé 

'»xecute, and are not anxious to book further extensive 
o onda rs. Sellers quote on the basis of good medium 
jualities at 228. 6d. delivered to Tees-side works.: 
\lanufactured Tron and Steel—There is utiabated 
inand for semi-finished and finished iron and steel, and 
* huge tonnage output still fails fully to cope with. the 
sing needs of customers, though in some cases plant 
's Operating at capacity. Improvement in departments 
manufacturing Gastings, demand for which has been 
moderate, is weed Sheet makers pr well emiplo 
mainly on home ordefs. St ders 


» 
72s, 


~. 
pre 


= 


ENGINEERING. 


buyers stand at; Common iron bars, 9/. 12s. 6d. ; 
_— Sl. ; packing (tapered), 101. ; — billets (soft), 
5l. 6d.; steel billets (medium), 7s. 6d.; steel 
ee (hard), 7. 12s. 6d. ; iron and 5. rivets, Lil. 10s. ; 
steel boiler plates, 9I. os steel ship plates, 81. 15s. ; 
steel angles, 8l. 7s. 6d.; steel joists, $l. l5s.; heavy 
sections of steel rails, 8/. 10s., for parcels of 500 tons and 
over, and 91. for smaller lots ; and fish plates, 121. 10s. 
Black sheets (No. 24 ) are 11l. 10%. for delivery to 
home customers, and 15s. f.0.b. for shtipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. 10s. for delivery to. home customers, Tie. 15s. 
f.0.b. for shipment. abroad. 


Scrap.—Shortage of iron ané steel serap is becoming 
more acute, further rise in values would cause no 


surprise. Heavy steel realises up to 60s., machinery 
metal, 65s.; light cast-irom, 52%. 6d. ; and heavy cast- 
iron, 608. sae 


See Ee : 


NOTES FROM THE NORTH. 


Gtascow, Wednesday. 
Scottish Steel Trade, —A healthy state coritinues 
vail in the Scottish steel trade and with order books 
1 filled the outlook for the first half of ue is 
oe bright. Specifications are being recei with 
much regularity and in not a few cases the earliest 
possible delivery is asked. for. The demand fram the 
shipyards is good and the prospect of more orders for 
new tonnage being placed on the Clyde in the near 
future is very satisfactory. Export business has oe 
considerably of late and amongst reeent bookings i: 
one from nmark for some. 3,000 tons of plates fhe 
sections. Inquiries are also very satisfactory and quite 
a number of orders are likely to be placed in this market. 
A good tone is general in the black steel-sheet trade, 
ae the majority of the works are assured of steady: 
running for some montlis ahead. Most of the business 


- 


number of orders booked for overseas. Biiyers are 
again in the market for a considerable — for the 
Argentine. Prices are steady and are quoted as len ps 


Boiler plates, 91. 58. per ton ; ship cert 8. 15s. 

ton ; seetions-8l. 7s. 6d. per ton ;  black-steel sheets, ihn. “ 
Ol. 5s. ton, and No. 24 gauge, in minimum 4-ton 
lots, PIV, 108. ‘per ton ; and gal sheets, 
No. 24 e, in minimum 4-ten lots, 132. 108. per ton, 
all delivered wt Glasgow stations. 


Malleable-Iron Tréade.—Conditions’ im the West of 

Scotland malleable-iron. trade show :little change and 
makers are hip well off for work at. the present time. 
The re-rollers of steel bars have also quite a fair amount 
of business booked, but ‘have’ some difficulty in securing 
an adequate supply of semi-finished materials. In 
order to relievé’ the situation all round, the British 
Iron and Steel Federation has arranged with the Steel 
Cartel for another 100,000 tons of semis for delivery 
during February, March and April. Prices are unchanged 
and are as follows :—Crown bars, 9/. 15s. per ton for home 
delivery, and 91. 5s. per ton for export ; and_re-rolled 
steel bars, 8/. 12s. per'ton for home elivery, and 71. 10s. 
per ton for export. 
Scottish Pig-Iron Trade-In the Scottish « pig-iron 
trade a very strong demand exists.and the position at the 
moment is nonetoo @s two furnaces are at present 
off for repaits. ton promees is rapidly taken 
up and as there i@ a decided shortage of basic iron a 
fairly large tonnage i8 being brought into this market 
from the south. Of the twelve furnaces now in blast, 
two are prods. basic iron, four hematite, and six 
foundry itom.. The, following are the current market 
quotations :—Hemwitite, 73s. 6d. per ton, and basic iron, 
70s. ton, both delivered at the steelworks; and 
foundry iroh, Ne. 1,768, 6d. per ton, and No. 3, 74s. per 
ton, beth on trucks at makers’ yards. 


Scottish Pig-Iron Ship Pp t of Scottish 
pig-iron from Glasgow rtour for the ,week =a 
last Saturday, January 25, amounted ‘to 95 tons 
that total 60 tons went overseas and 35 tons coastwise. 
During the ing week of last year the figures 
were 190 tons overseas and 41 tons coastwise, making 
a total shipment of 23t tons. 


Le 





Shi, Messrs. Lithgows, Limited, Port- 

, have féceived an order to build a cargo steamer 
a T. and J. Brocklebank, Limited, 

St Liverpool. David Rowan and Lar 


Limited, ee i will supply the steam-turbine mac 
inery. The new -vessel wih | be similar in design to ~ 
lmer Marwerei, built for the same owners last — by. 
Messrs. David Hamilton and Company, Port neues 
an associate. cornpany of Messrs. Li ws. Messrs. The 
Burntisland Shipbuilding Company, Limited, have booked 
an order for a. cargo stoner of 9,500 tons deadweight for 
The iymor Steamship Company, Limited, of Swansea 
Davies afd Matthews, Limited). The new 
vessel will ‘be of the shelter-deck type, and desi for 


the carri of grain, coal, and general me dise. 
The ry, will be suppli by Messrs. David 
Rowan and Company, Limited, Ww. 

Scottish. Steel Frade Merger.—An important st 


has just taken place in the Scottish steel trade by w 

the steelmaking interests in the West of Scotland, with 
two exeeptions, will now be practically under one control, 
This is part of the re-organisation of the British steel 
industry and the two companies co Messrs. 
Colvilles, Léanieed, and Messrs. The Steel Company of 


+} 





ral 


way material, and shipbuilding aot boom have orders 
oked that will keep works busy for some time, and 


bo 


rep 


ited, should benefit greatly by this te 
of Seiten ilding firms associated with the steel 


packing | 


“| Developments in Lon mg 


on hand is for home consumption, but there are a» 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS. 

wey 1 Engine Group: To- night, 7 p.m., Storey’s 
gate, S.W.1. Informal Discussion: ‘“ Service Mainte 
nance ‘of High-Speed Internal-Combustion Engines for 
Transport and Power,” to be introduced by Mr. E. C. 
Ottaway. Kast Midlands Branch : Tuesday, February 4, 
7.15 p.m., The Welbeck Hotel, Nottingham. Joint 
Meeting with Tae Norrinewam Socrery or ENGINEERS 
and the Hast Midland Sub-Centre of Tue INstrruTIoNn or 
Enecrrtcat Encrnerers. ‘“ The Manufacture of Trank- 
formers,” by Mr. A. C. T. Isaac. North-Hastern Branch - 
Wednesday, February 5, 6.30 p.m., The Mining Institut«, 
Neville Hall, Newcastle. -upon- Tyne. Thomas Lowe 
Gray Lecture: “‘ The Future of Steam. Propulsion,” b) 
Mr. J. Johnson. North-Western Branch: Thursday. 


Internal 


February 6, 7.15 p.m., Central Library, Manchester. 
* Technical Peculiarities of the Liner ormandie, ” by 
Mr. P. dé Malglaive. Scottish Thursday . 


February 6, 7.30 p.m., The Royal Technical College, 
Glasgow. Thomas Hawksley Lecture: ‘ Muscles and 
Nerves,” by Ptofessor A. V. Hill. Also on Friday, 
February 7, 7. -” .ni., The University, G w. Hduea- 
tion Group : . February 7, 6 .m., Storey’s-gatc, 
8.W.1. Tetormal Discussion : «Khe Training of 
Craftsmen,” to be introduced by Mr. F. E. Robinson. 

InstrruTion oF Evecrrican Enerverrs.—Monday, 
February 3, 7 p.m., Savoy-place, Victoria- embankment . 
W.C.2. Informal Meeting. Discussion: “The Super 
oye of Carrier Waves on Distribution Systems,” 
to by Mr. H. P. Barker. South-Midland 
pa Monday, Fe 3, 7 ay James Watt 
Memorial Institute, Birminguesn. Effect of Legis- 
lation and ations upon icotrioity Distribution,” 
by Mr. W. Fennell. North-Midland Centre: Tuesday, 
February 4, 7 p.m., The Hotel Metropole, Leeds. “ Recent 
ele men ct by Mr. 
Wi Wedn esday, Feb 
ruaty 5, 6 p.m., Savoy- hate sia. Wudhetibataionnicanate'. 
W.C.2. Lecture: “Electron Optical Systems and 
their Applications,” by Dr. V. K. Zworykin, 

Roya Insrrrvtion.——_Tuesday, ge 4, 5.16 p.m., 


A. C. Timmis. 


21, Albemarle-street, W.1. “‘ Atomic Arrangement in 
Alloys, ” by Professor Ww. L. . Thursday, Feb- 
ruary 6, 5.15 p.m. “‘ Leonardo da Vinc ,”’ by Mr. K. "Clark. 


InstrTUTION oF AvTomMoBILE ENGqrveERs.—Tuesday, 
February 4, 7.45 p.m., The Royal Society of Arts, 18, 
John-stteet, Adelphi, W.C.2. is The Evolution of ‘the 
Simall. Motor Yacht,” by Mr. Tom Thornycroft. 

Instrrutron oF. Crvu., Enoinrers.— Yorkshire ,Asso- 
ciation. —Wednesday, February 5, 7.30 p.m., The Grand 
Hotel,. Sheffield. ‘‘ Vibrations in Engineering Struc- 
tures,” by Professor F. C. Lea. 


InstiTUTE OF Metats.—London Local Section : Thurs- 
day, February 6, 7.30 p.m., The Society of Motor Manu- 
facturers and Traders, Limited, 83, Pall Mall, 8.W. 1. 
“The Applications of Metals in Chemical Engineering, F 


by Mr. H. W. Cremer. 

Norru-East Coast InsrrruTion oF ENGINBERS AND 
SurppurepERs.—Friday, February 7, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “ Friction of Piston 
Rings,” by Engr.-Com.C. J. Hawkes and Mr. G. F. Hardy. 

For Meetings of other Societies and of Junior Sections 
see: page, 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS, 








“ PomBroon.”’—Twin-serew motorship for general 
cargo and [oe service in British Guiana; four. 
stroke, d-starting, airless-injection, compres#on- 
ignition, type-6RZ, Paxman-Ricardo Diesel engines, 
built by Messrs. Davey, Paxman — wre any (Col- 
chester), Limited. Trial trip, January in dimen - 
sions, 125 ft. 9 in. by 29 ft. 10 ft, “Tui by —T 
Ferguson Brothers (Port- ) 

Glasgow, to the order of the Crown mts for 4 
Colonies for the Transport and Harbours ent of 


the British Guiana Railways. 

“ BELOMORCANAL.”—Single-screw — timber - carrying 
steamer for service on plied uy Me or sone 
triple-expansion engine su’ by Messrs. e North 
Saean Marine Engineering Co y, Limited, Wall- 
send-on-Tyne. Launch, J. Main dimensions, 
321 ft. 6 in. by 48 ft. by 22 ft. 9 in. ‘Dal by Moser. 
Furness Shipbuilding Company, Limited, Haverton Hill- 
on-Tees, for Messrs. Machinoimport Central Corporation, 
Moscow. 

“ SrarnéEs.’’—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
i i ion ied by Messrs. 
pany, Limited, Hull. Launch, 
25. Main dimensions, 160 ft. by 26 ft. 6 ~~ | 
15 ft. Built by Messrs. Cochrane and Sons, Limi 
Ouse ee ose Yard, Selby, for Messrs. Rinovia 
wae Fishing Company, Limited, Grimsby. 
“ Saint AnTHONY.”—Twin-serew passenger motorship 
for coastal service from Bombay to the islands south af 
the port; Atlas Polar Diesel engines. Launched (un- 
named and without ceremony) January 25. Main’ 
dimensions, 191 ft. 6 in. 32 ft. by 6 ft. 4 in. draught. 
Built by Messrs. Henry bb, Limited, Leith. 
“ Dunnotrar CastLe.’’—Twin-serew — 
and Sou motorship for service between the United, oe 
South East Africa; two-cycle, double- 
-~B. and W. nine-cylinder Diesel engines. 
Jan 25. Main dimensions, 560 ft. by 71 ft. 6 in. 


and 





firms concerned in this new arrangement are Messrs. 





rt buyers much in evidence. Subject to the usual 
‘tes, principal market quotations for supply to home 


reb 


or Limited, Port-Glasgow, and Messrs. Harland | 
and Wolff, Limited, Govan and Belfast. 


uary 

35 ft. Built and engined by Measrs. Harland and ae 
Limited, Belfast, for Messrs. The Union-Castle Mail 
Steamship Company, Limited, London. 
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matter lies in the reason for this changed point 
of view, or, rather, in the reason which has led 
such a large proportion of industrialists to alter 
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proofs must be in gna” hands by Saturday morn- | ¢.hnical and scientific advances in which political 
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branches of industry, but is most noticeable in some 
| of the newer activities, such as the manufacture of 
| rayon and various chemical products. Some of the 
large modern industries could not exist on the 
methods characteristic of the Nineteenth Century. 
The transformation in the organisation of industry, 
| which is following the transformation of its manu- 
| facturing methods and its products, is not repre- 
sented in its most advanced form in this country, 
although recent years have shown that, even in this 
home of individualism, general opinion has swung 
over towards the co-ordination of competition or the 
substitution of co-operation for it. It is in Germany 
and the United States that modern industrial ten- 
dencies are most clearly to be seen. The conditions 
in the former country are analysed in grees detail 
and with great skill in a recent work by Mr. Hermann 
Levy.* He points out that the transformation of 
the economic structure of industry is, as we have 
suggested, due to the development of modern 
methods, giving, however, more relative weight to 
the development of transport than we have done. 
The movement towards industrial co-operation 
finds a more congenial soil in Germany than in this 
country and has progressed further. Liberal opinion 
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|shire Railway wished to amalgamate, 


| general opinion, which held that such amalgama- 


tions, The International ‘economists are 
‘of the scientific world. 


a great many years since the London and North| school has never been very strong, and the, at 
Western Railway and the Lancashire and York-|one time powerful, Socialist party, looking at the 
but were matter from the point of view of a country with a 
| strong belief in organised control, appears to have 
regarded monopolies and cartels as steps towards a 
tion, by eliminating competition, would be against | complete organisation of industry by the State, 
the public interest. It was but a small part of a/| such as is now to be seen in Russia. The preoccupa- 
generation later that these companies were instructed | tion, for so many years, of political opinion in this 
not that they might amalgamate, but that they | country with the relation between monopolies and 
must amalgamate. Similarly, in the general in- | tariffs has had no counterpart in Germany, where 
dustrial field, public and political opinion was,|the protection of home industries by tariffs has 
a relatively short time ago, opposed to trade com- | always been taken as a matter of course. 
binations, and the evil effects of trusts were discussed | Although changes in manufacturing methods and 
on all sides ; yet, in 1934, Parliament made a further | processes are the basic reason for the changes which 
grant of protection to the steel industry contingent | are taking place in the forms of industrial organisa- 
on the formation of some type of combination. | tion, the more immediate reason for the formation 
Present-day public opinion in reference to the coal | of any particular combination or cartel may well 
industry is another striking example of this changed | be found in one of the causes we enumerated earlier. 
point of view. The industry is now advised,/ In his astute examination of each of these in turn 
threatened, pleaded with, that its only salvation | Mr. Levy gives interesting illustrations, mainly 
lies in the amalgamations and trusts that were|from the German field. It is not necessary to 
once hated and feared. follow him in the whole of these, but as an example 
This reversal of opinion is but another example |a case of cartelisation caused by a domination of 
of wisdom after the event, and in modifying their| raw materials may be quoted. This concerns the 
theories to square with accomplished fact, the | 
but following a common precedent | * Industrial Germany. 
The real interest of the! Press. [Price 12¢. 6d.) 


prevented from doing so by Parliament and by 
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German potash industry, which before the war had 
a world monopoly. When the first Kalisyndikat 
was formed in 1879, there were only four potash- 
mining firms in existence, two being private com- 
panies and two owned by the State. As these firms 
dominated the world market, a price agreement 
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are able, if necessary, to obtain materials from the 
larger manufacturers guaranteed to be of the same 
| quality as they themselves use. Mr. Levy states 
| that this organisation controls 85 per cent. to 
90 per cent. of the lamp trade of this country. 


With the continual development of technical | 
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in this way, of course, form but a small proportion 
of the total. Even if the roads were improved 
out of all knowledge, we fear that aecidents would 
still persist unless other influences were brought 
into play. 


That remedial action is necessary as regards’ the 


between them, to prevent the competitive forcing | method, it would appear that the present tendency roads themselves is shown by the fact that repre- 
down of prices, probably seemed a natural procedure | towards larger units will continue, and there is no|sentations were made to the road authorities in 
in a country in which the idea of combination and |sign of general economic thought moving away | 386 cases, though in a large number of instances 


regulation was widespread, 


It may be doubted, | from its growing support of the larger organisation. | nothing much seems to have been done as @ result 


however, whether this combination would have | There is a tendency, however, for this support to} In London, investigation was made by the Divisiona! 


taken place had not the development of a more | take the form of a demand that the organisation 
scientific agriculture, and the remarkable extension | shall be of the nature of a public trust. The out- 
of transport facilities, resulted in an ever-increasing | come of this point of view is clearly represented in 
demand, the effect of modern scientific progress on| this country by, for instance, the Metropolitan 
world industry already beginning to be evident.| Water Board, the Central Electricity Board, and the 


The discovery of further potash reserves in Middle | 
Germany as well as in Alsace and the success of 
the industry led to a great expansion, and by 1910} 
there were 68 firms engaged in the business. There | 
was great variation in the efficiency of the various 
mines and much over-capitalisation, and the cartel 
would probably have broken down ,had not the 
State passed a compulsory syndicate law in that 
year. 

This development forms an interesting example 
of the difference between British and German 
economic thought at that time. It is not possible 
to imagine any British Government of 1910 passing 
a law to maintain a trade monopoly, and the fact 
that such a thing might happen now illustrates 
the distance that British economic thought has 
travelled in less than thirty years. As indicating that 
at least some British industrialists have no inborn 
reluctance to cartelisation, it is of great interest 
that the earliest example of trade combination for 
the exploitation of a raw material which Mr. Levy 
quotes, relates to this country. Between the end of 
the Eighteenth and the middle of the Nineteenth 
Centuries there existed a powerful combination 
between northern coalowners—the Newcastle Vend. 
This organisation regulated prices and outputs, 
shipping conditions and arrangements with the 
London coal trade, 
was, curiously enough, due to that development of 
technology which we have stated to be the funda- 
mental reason for the modern movement towards 
cartels and combinations. The onset of the rail- 
way age cut the ground away from an organisation 
which depended entirely on the monopoly of heavy 
transport possessed by coastal shipping, by giving 
other coal areas access to its market. This particular 
case, however, is not contrary to the law of the 
development of industrial structure in terms of 
technical It merely formed case in 
which structure had travelled a little too quickly 
along a common road. The conditions are not 
parallel, but to-day the coal producers are almost 
being forced form new combinations on the 
lines of the Newcastle Vend. 


progress. a 


to 


It is not necessary, and it would not be possible 
to give a complete list of the large trade combina- 
tions which now exist in this country. They do not, 
in many cases, represent a movement covering 
practically all producers of a particular type of 
commodity, on the lines of a German cartel, but 
they clearly illuscrate the development of the larger 
type of organisation which is practically being 
forced into existence as a result of technical progress. 


London Passenger Transport Board. These bodies 
are concerned with public services, but there are 
others which have not yet been unified in a similar 
way, and there would be no advantage in refusing 
to realise that a weighty demand for dealing with 
the main-line railways in the same manner may arise 
in the future. Fortunately, in this country, this 
demand has not yet, in responsible quarters, extended 
to manufacturing industry, and it would not appear 


Road Engineer into 246 accidents, which wer 
| reported by the Commissioner of the Police, and in 
| 137 cases remedial action was taken by the high 
way authority on his representations. 

Some progress in the desired direction may be 
effected as the result of a step which has been taken 
to remedy the lack of statistical information re- 
garding British roads. This lack has made it im- 
possible to compare results from year to year or 
to institute useful comparisons between the situation 
in this country and elsewhere. As a result of dis- 
cussions with professional associations, a simple 
form has been drawn up and data regarding surfac- 
ing has been obtained for about 98 per cent. of the 


Its collapse, in the ‘forties, | 





that there is immediate danger of a majority of | highway mileage from 94 per cent. of the highway 
political opinion confusing organisation with method | authorities. These show that of the 174,107 miles 
and demanding that large industrial combinations | of classified roads, 107,516 miles had surfaces 
should pass into public hands simply because they | dressed with tar or bitumen, the corresponding 
are large. Economie opinion in matters of this| figure for the 131,282 miles of unclassified road 
kind, although it imagines that it is based on various | being 72,861. About 115,000 miles have water- 
abstract principles, is actually but the child of | bound surfaces or surfacings of lower grade, though 
events, and as there is no likelihood of technological | the statement is made that it may be assumed that 
progress demonstrating that a public authority|a very large proportion of this is included in the 
could make better or cheaper motor cars than a | surface-dressed mileage. One of the chief difficul- 
private company, there is no prospect of undesirable | ties in connection with the preparation of the return 
movements in this direction in any country which is| was due to lack of information respecting the 
not ruled by doctrinaire dictators. | particular type of surfacings which are covered by 
surface dressings. In many cases the dressings 
. | have been repeated over a period of years, and in 

ROAD FUND ADMINISTRATION. the absence ae ae or other openings there was 

Tue school of thought, which holds that the} no precise knowledge of the material underneath. 
number of accidents now occurring annually on As regards actual constructional work, the length 
the roads of this country could be greatly reduced | of by-passs road has increased from 226-08 miles in 
by wholesale widenings, not only in rural but in 1927-1928 to 505-21 miles during the year under 
urban areas, will find some support for their views | review, but details of the progress in this direction 
jin the Report* on the Administration of the Road | during the last twelve months are not given. During 
| Fund for the year ending March 31, 1935. We fear, | the year, the engineering details of 512 bridges, 38 
| however, that they may also be a little disappointed ; | pipe culverts and 124 retaining walls were examined 
for though it is true that numerous widenings and | jn connection with the application of grants from 
other improvements have taken and are taking|the Road Fund. On new roads, 57 bridges were 
place, and it is also true that the number of accidents | constructed, 13 of which were over 50 ft. in length. 
has recently fallen, it is difficult to trace any | Some 112 bridges over railways and canals were 
direct connection between these two events. In | reconstructed. It is interesting to note” that 
the first place, though the total length of public| of the 82 bridges over 50 ft. in length that were 
highways in Great Britain is 1,780,507 miles, of | dealt with in one way or another, 65 per cent. 
which 26,779 miles are included in Class I as main | were of steel and 33 per cent. of reinforced concrete. 
traffic arteries, there are still 134,891 miles of | Of the 430 whose span was shorter than this, the 
unclassified roads, and the latter category includes | corresponding figures were 40 per cent. and 53 per 
not only country lanes and tracks, but most of the| cent. Of the major works that receive notice in 
residential streets in our towns and other urban | the report, the Mersey Tunnel, the Royal Docks 
areas. 








As the great majority of accidents oceur in | Improvement in London, and the Chester-Holyhead 
towns, and by no means exclusively on main traffic | Road at Pen-y-clip have already been dealt with 
routes, to try and show that improvements reduce | in ENGINEERING, and may now almost be considered 
accidents would be not a little difficult. | matters of history. Among the works nearing com- 

On the other hand, it is clear that the condition | pletion, the most important is probably the road 
of the road surface is frequently a factor in the bridge across the River Forth at Kincardine. This 
| causation of accidents, and the report reviews 837 | is over half-a-mile long, and will incorporate the 
| cases in which this element played a part. No less | longest and heaviest, swing span in Great Britain. 


The steel and electrical industries are obvious | than 425 of these accidents were said to be due to 
examples of this movement. Although not repre-| slippery road surfaces, worn setts, or similar condi- 
senting a combination in the sense referred to here, | tions. In 154 cases the contributory factor was blind 
the latter of these great industries shows an example | corners or poor visibility, and in 112 cases tramway 
of the co-ordination of competition in order to| tracks and pavings. Considering the criticism 
obtain further adyaatage from valuable patents, | that is often made by drivers of the multiplicity of 


this being one of the proximate reasons for cartelisa- 
tion which are listed by Mr. Levy. In this particular 
case, which concerns the incandescent lamp in its 
various forms, the present-day working agreements 
have resulted in all manufacturers belonging to the 
combination being in a position to utilise all the 
important patents bearing on the matter. The 
absence of this agreement would possibly have led 
to endless patent litigation following the great 
German patent case which broke out when the 
\.E.G. introduced the drawn tungsten-wire filament 
from America. The present understanding is an 
international one, but as operated in this country 
does not adversely affect the smaller firms, which 


traffic signs, it is interesting to note that their 
absence or inadequacy was given as the cause in 
| 34 cases, and a similar absence of white lines was 
advanced in five instances. Other causes were 
| sharp, difficult, or dangerous bends, surfacing in 
bad repair, excessive camber, lack of super-elevation, 
steep gradients, narrow and badly-aligned bridges, 


It is constructed of steel and reinforced concrete, 
and comprises a 30-ft. carriageway and two 5-ft. 
footways. There are 14 spans of 100 ft., three of 
60 ft., and nine of 50 ft., with subsidiary spans. 
The swing span, which weighs about 1,600 tons, 
will provide two 150-ft. openings for vessels, while 
there will be a clear head room of 30 ft. at high 
water when it is closed. It is anticipated that the 
bridge will be opened for traffic in the spring. A 
further work of engineering interest, the completion 
of which may be recorded, is the road between 
North Ballachulish and Dochfour, also in Scotland. 


This is 72 miles long, and includes no less than 7! 





|inadequate width and defective or non-existent | bridges, with spans up to 71 ft. The most important 
| lighting. These are all factors which support the | of these is the Nevis Bridge at Fort William. 
view that much might be done by improving the| In connection with finance, the total receipts 
| highways themselves, though the accidents analysed | during the year amounted to 26,977,5941., of which 
‘ar ——— | 26,438,000/. came from the taxation of motor vehicles. 
; | 26,438, 
* Report on the Administration of the Road Fund for | ‘The expenditure amounted to 19,951.166/.. of w hich 


the Year 1934-35. London: H.M. Stationery Office. as : 
[Price 2s. net.] | 12,014,170/. was for net payments under grants, 
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6,458,5731. being accounted for by the contribu-|a system of seventeen storage reservoirs. The 
tion to the Exchequér. The estimated commit-| powers of this body have been extended to the 
ments on March 31, 1935, excluding liabilities in | actual development and utilisation of water-power 
respect of interest of: Exchequer advances and | sites, the operation of plants and the production 
yrants taken over from the Unemployments Grants ‘and transmission of electricity. A Quebec Elec- 
Committee were 17,401,000/., and of this, 3,971,000/. | tricity Commission has also been established with 
was for grants towards the cost of nny re Werner powers to regulate operation, rates and 
and minor improvements on Class I and Class II! other matters connected with the production and 
roads undertaken during the past three years. | distribution of electrical energy in the Province. 
Some 1,500,000/. were spent on road and bridge works | Municipal councils are to be given certain rights in 
expedited for the relief of the unemployed. Nearly | connection with the establishment of electric systems 
7,000,000, were granted towards minor improve-| and government aid to assist rural electrification 
ment works, including traffic regulation and signals.| has been inaugurated. In Ontario, the Hydro- 
| Electric Power Commission installed three 66,000- 
| h.p. units at the Canyon on the Abitibi river. This 
| will bring this station up to its designed capacity 
| of 330,000 h.p. A small station with a capacity of 











NOTES. 


TRANSPORT AND THE TRADER. 





| 1,200 h.p. was also started at Rat Rapids on the 
Albany river. In the other provinces the individual 
new plants and extensions were small, but the 
progress was satisfactory, and obviously the depres- 
sion of a few years ago is a thing of the past. 


[x a memorandum on transport co-ordination, 
which was issued by the Association of British 
Chambers of Commerce last November, it was asked 
whether it was fair for the trader to expect the 
railways to be maintained for his use, while at 
discretion he might employ either his own road 
vehicles or those of a professional haulier. This 
question with its implied answer has, as might have 
been expected, been received with no great enthu- As previously announced in our columns, the 
siasm by the British Road Federation, Limited, Chemical Engineering Congress of the World Power 
who have issued a leaflet giving their point of view. | Conference will be held at the Central Hall, West- 
The text of this document is freedom. The trader, | minster, London, 8.W.1, from Monday, June 22 
it says, chooses his method of transport according to | to Saturday, June 27. A provisional time-table 
cost, efficieney and convenience, and any limitation | and list of papers has now been issued, and this 





INTERNATIONAL CHEMICAL- ENGINEERING 
CONGRESS. 
| 


preceding year. 
cent. was drawn from the Vaal, over 21 per cent. 
was pumped from the Zuurbekom wells, and only a 
small fraction of 1 per cent. was derived from the 
Zwartkopjes boreholes. 
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course, meanwhile all communications from Great 
Britain should be addressed to the Congress Office, 
56, Victoria-street, London, S.W.1, and all com- 
munications from other countries to the Inter- 
national Secretary, 36, Kingsway, London, W.C.2. 


WaTER Suppel_y ON THE Ranp, SoutH Arrica. 


For the past 30 odd years, Johannesburg, Germis- 
ton, Benoni, Brakpan and other municipalities 
situated on the Transvaal Rand, and the gold mines 
and railways in the district, have been supplied with 
water by the Rand Water Board, the constituent 
authorities of which are the Transvaal Chamber of 
Mines, the various municipalities, and the South 
African Railways Administration, The total popu- 
lation within the limits of supply is 785,599, rather 
more than half of whom are non-European, and the 
area served is nearly 420 sq. miles. The main 
source of supply is the Vaal River, but water is 
also obtained from boreholes in the Klip River 
Valley, near Zwartkopjes, and from wells at Zuur- 
bekom, The 30th annual report of the Board to 
the Minister of Public Health of the Union of South 
Africa shows that well over 8,000 million gallons of 
water were supplied during the year ending March 31, 
1935, as compared with under 7,500 millions in the 
Of the 1935 total, upwards of 78 per 


The municipal authorities 


of his choice means that his traffic may have to | shows that the work of the Congress will be divided 
be carried in ways to which none of these adjectives | into 12 sections, lettered from A to M, the letter I 
apply. It is to obtain these advantages that he | being omitted. Section A, which deals with ferrous 
uses his own vehicles, and to restrict him from doing | metals in chemical-plant construction, comprises 


so would mean increased cost and be unfair and 
contrary to the national interest. It is argued 
with some force that the trader would willingly 
hand over his transport work to specialists if it was 
made worth his while, but that as the railways have 
already acquired large interests in the road haulage 
industry their only incentive to reduce charges 
and increase efficiency is the right of traders to 
undertake the work themselves. The suggestion 
that any trader should regulate or limit his own 
transport arrangements, which may be a vital part 
of his business, according to the state of the railway 
finances is implicity ridiculed. There is no question, 
it is stated, of railways being forced out of business 
or becoming a charge on the ratepayer. On the 
other hand, they have been doing fairly well and 
are now doing better. 
are illustrated by reference to conditions in Northern 


The dangers of a monopoly | 


|eight papers, in which the properties of heat-, rust-, 
‘and acid-resisting steels and cast irons for specific 
| purposes are described. Section B is headed, refrac- 
| tories, rubber, plastics, and other materials in 
| chemical-plant construction and contains 10 papers 
which cover the ground well and also include a 
consideration of stoneware and glass and such 
| materials as sisal, jute and coconut fibre. Section C, 
entitled “‘ Separation,” is an all-embracing one, 
comprising 17 papers dealing with the production of 
benzol, absolute alcohol, coal tar, and with rectifica- 
tion filtration, purification, fractionation and dis- 
tillation developments. Section D contains 10 papers 
relating to size reduction, grading and mixing, anc 
to electrolysis and electrical applications, while the 
12 papers constituting Section E refer to destructive 
distillation and the production of town gas, water 
| gas and other fuels. Section F comprises eight papers 





Ireland, where the Transport Board has recently | four of which deal with the treatment and disposal 
raised both railways and road rates, although, so | of industrial effluents and waste materials and four 
far, no restrictions have been imposed on ancillary | with various aspects of lubrication. Section G con- 
users. Any restrictions of this kind would not | tains seven papers, all dealing with high-pressure 
only prevent such users undertaking their own | reactions and with high-vacuum technology, while 
transport work, but would prevent them from | the eight papers forming Section H deal with heat 
continuing to enjoy the exceptional and agreed exchange, heat transmission and heat transfer 
rates now freely offered by the railways and from | questions. Section J, containing five papers, treats 


obtaining any further reductions in the charges|of the important question of the education and | 


| training of chemical engineers and Section K, em- 
: | bodying seven papers, of statistical, administrative, 
HypRo-ELEectrric PRoGRESS IN CANADA. safety and welfare questions. The trend of develop- 

The annual review of hydro-electric progress in | ment and recent advances made in the food-prepara- | 
Canada, which has been prepared by the Dominion | tion, chemical-manufacturing and other industries 
Water Power and Hydrometric Bureau of the | are dealt with in the 12 papers comprising Section L, 
Department of the Interior, shows that during 1935 while the present general position in a number of 
an additional 362,082 h.p. of generating plant was | chemical-engineering problems is set out in 
completed and put into operation, bringing the total | Section M, which is headed: ‘* General Aspects.” 
up to 7,909,115 h.p. at the end of the year. The} We note from the provisional time-table that the 
output for the first nine months of 1935 showed an | Congress will be officially opened on the afternoon 
increase of more than 11 per cent. above that of | of June 22, and that meetings of Sections A and B 


made by providers of public transport facilities. 








took 47-78 per cent. of the total supply, the mines 
41-44 per cent., the South African Railways 7-86 
per cent., and other consumers 2-92 per cent; In 
June, 1914, the Board was authorised to construct 
a barrage across the Vaal to impound sufficient 
water to enable a supply of 20 million gallons 
| per day to be abstracted. The scheme was sub- 
sequently carried through in four stages, the first 
unit of five million gallons per day having been 
brought into service in July, 1923, the second in 
March, 1929, the third in September, 1932, and the 
final unit in September, 1934. In view of the 
steadily increasing demand for water, however, the 
Board is looking ahead, and in connection with the 
Union Government's scheme of irrigation and other 
works embodied in the Vaal River Development 
Act, 1934, has purchased storage rights which will 
allow it to abstract an average of a further sixty 
million gallons a day. Thus, the Board has now 
authority to withdraw an average of 80 million 
gallons of water a day from the Vaal. The scheme 
covered by the Vaal River Development Act, 1934, 
provides, inter alia, for the construction of the Vaal- 
bank dam at-a point about 14 miles below the con- 
fluence of the Vaal and Wilge Rivers. Work on the 
main dam, which is of the mass-concrete gravity 
type, is well advanced, and it is anticipated that 
storage will be provided by June, 1938, of a capacity 
equal to 96,000 acre feet. 


——— 


THE ENGINEERING OUTLOOK. 


V. Evecrricat ENGINEERING. 








THE improvement in the activity of the electrical 
engineering industry which was noted in 1934 was 
continued in 1935 though reports of boom conditions 
appear to have been somewhat premature and the 
industry still has some leeway to make up before 
the levels of activity of the years 1929 and 1930 are 
reached. The year 1934 marked the end of the 
first stage of grid construction the effects of which 
on the industry were twofold. In the first place, 


the corresponding period of 1934, and this increase 
was general throughout the Dominion. More than 
150,000 h.p. of plant was added in Quebec during 
the year. Of this total, 100,000 h.p. was accounted 
for by two 50,000-h.p. sets, which were installed by 


the Beauharnois Light Heat and Power Company | 


at Beauharnois on the St. Lawrence River. A 


further set of the same capacity is under erection, | June 24 and 25, and the official banquet will be held 


bringing the total up to 400,000 h.p. A fourth 


30,000-h.p. unit is being added to the High Falls | Congress will take place on Saturday morning, 


Station of the MecLaren-Quebec Power Company, 


on the Lievre river, which will bring this plant up | of the British Chemical Plant Manufacturers’ Associ- 


to its ultimate capacity of 120,000 h.p. The Quebec | 


Streams Commission has successfully maintained the | 





will be held concurrently on the morning of June 23. | as regards generators, during the period of con- 
Sections C and D will meet in the afternoon of June | struction a considerable capacity of generating plant 
23 and Sections E and F in the morning of June 24.| which had previously been held in reserve was 
Sections G and H will meet in the morning of | liberated for normal use with prejudicial effects 
June 25, J and K in the morning of June 26, and| on new orders. With the completion of the grid, 


L and M in the afternoon of the same day. Works 
| visits have been arranged for the afternoons of 


in the evening of June 25. The final meeting of the 


June 27. As stated on page 47 ante, the Exhibition 





ation will be held at the Central Hall, Westminster, 
during the course of the Congress. More detailed | 


however, the increasing demand for electric power 
has made itself felt and there has been a revival 
in the demand for generators. On the other hand, 
the actual construction of the grid set up a con- 
siderable demand for high-tension cables, trans- 
formers and switchgear, and since the transmission 
system was designed to give a reserve of capacity, 
orders for these products have since declined. If 
the present rate of increase of consumption of 


regulation of the flow on all the controlled rivers by programmes of the Congress will be issued in due | electric current is maintained, however, it should 
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not be long before a further increase in capacity 
becomes necessary. 


In past years figures for imports of copper into | 


the United Kingdom have been regarded as a reliable 
index of the activity of the electrical-engineering 
industry. Recently, however, there has been a 
very considerable expansion in the use of copper 
for other purposes, which has been brought about 
partly by the growth of new low-cost sources of 
supply and partly by a realisation that the interests 
of copper producers are best served by maintaining 


Electrical Enqineeri nq 
(1920 100) 


Ietrerty 
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of 
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ranue I Indices in 


Monthly 


Averaue Export 


Home 


1O8 
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* Average of two months 


t comparatively low price and broadening as much 
as possible the basis of consumption, as, for instance, 
the Copper Development Association is trying to do 
in the case of the building industry. For this 
it has been thought advisable to omit | 
statistics of imports of copper from this article. 


reason 
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Index is higher even than the level of 1930, though | instructions for extensions to generating capacity 
the falling off towards the end of the year would | of some 700,000 kW, costing about 7,750,000/., and 
not appear to hold out prospects of increased ex-| it is probable that actual grid orders during th« 
pansion during 1936. There are grounds for/| current year will amount to about the same figure. 
believing, however, that this decline was of a| To some extent these orders replace private orders 
temporary nature and the high level of the export | for generating capacity, as manufacturers tend 
index for the last quarter of the year is particularly | increasingly to take their supplies from the grid 
satisfactory since export orders remain well below | with the reduction in the price of current. The 
the level of 1930 and the present prosperity of the | capacity of private generating plant at the present 
industry is based very largely on the home market.|time is probably about 2,750,000 kW and ther 

The high level of activity during the early part | are in addition prime movers, which, if replaced by 
of the year gave rise to statements that the industry Tape JIL.—United Kingdom Ezporte of Electrical 
Taste I1.—Electrical Engineering. Actual Number Machinery. 
Employed. . — 


Index 
| Volume. | (1913 — 
| 100). 


| Value 
| per Ton. 


. . | v y 
Number of Workpeople. | yoann 
| Index 
. 1923 = 100. 
Unem- | } 


Insured ployed 


Employed. 


121 
130 
131- 
140 
143- 
137 - 
136- 
134 
146- 
140 


77,000 
79,300 
79,77 
84,430 
89,860 
92,470 
94,080 
90,590 
1,190 
93,410 


6,514 


or) 


Smers orto 


12,049 
was already working to capacity and that further 
orders could not be accepted without a substantial 
inerease in capacity. Actually it is estimated that 
only some 70 per cent. to 75 per cent. of the total 
capacity was being utilised, the reason being that 
there was a very substantial increase in capacity 
between 1920 and 1930. Moreover, on account of 
improvements in design and increased efficiency the 
potential output of the industry in kilowatt capacity 
is continuously increasing without actual expansion | 
of manufacturing plant. | ath 
At the present time the industry is well placed to | 1935 
take advantage of the improvement in activity. a 
The over expansion of the 1920-30 period which! 3rd _,, 
resulted in price cutting and loss of profits has been - 
largely overcome both by amalgamation and internal 
consolidation, resulting in a reduction of costs, which 
is exemplified in the formation of Associated | 5,000,000 kW. 
Electrical Industries, and by greater co-operation Though statistics relating to the light section of 
between the leading manufacturers, as in the agree-| the industry are not available, activity probably 
ment reached in 1934 to obviate extreme forms of | increased during 1935 to an even greater extent 


1932— 
Ist 
2nd 


2nd 
3rd 


electrical operation, would provide an additional 


TABLE 1V.—INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. (VOLUME.)* 


1913 


26,860 
41,229 
3,184 | 
7,811 | 


79,084 | 
| 


Germany 
France 
Switzerland 


United Kingdom 


11,063 


Total 99,747 


* The 


TABLE V.—INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 


1913. 


United Kingdom 
Germany 
t 


France 
Switzerland 
Sweden 


Total 


Activity in the heavy section of the industry 
can be gauged from the index of manufacturing 
activity compiled by the British Electrical and 
\llied Manufacturers Association shown in Table I. 
This index is a twelve months moving average based 
on the horse power of the orders received by the 
heavy section of the industry and cannot therefore 
include such items as transformers the capacity 
of which cannot be measured in these terms. 

raking the year as a whole it will be seen that the 


1929. 


categories selected in the case of foreign exports have been chosen to give the best possible comparison with British exports 
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* Converted at the average rate of exchange for the year 


than in the heavy section of the industry. It 
is estimated that about 750,000 new consumers 
were connected to the supply system during 
1935 and the industry undoubtedly benefited from 
increased purchasing power as well as from in- 
creased house and factory construction. 

The improved prospects of the industry attracted 


competition. During 1935 a further step was taken 
in this direction with the formation of Associated 
Manufacturers of Electric Traction Equipment, in 
which the leading manufacturers of electrical railway 
equipment are co-operating. This company is 
intended to study the existing situation as regards 
railway electrification and to carry out co-operative 
research. It will probably also act as an organisa-| a larger number of workpeople, the number insured 
tion for pooling large orders. increasing from 91,190 to 93,410, though at July an 

During 1935 the Central Electricity Board gave | increase in the number unemployed resulted in @ 
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slight decrease in employment compared with the | the level of production of the years immediately |THE INSTITUTION OF MECHANICAL 


previous year. The full figures are given in Table IT. | preceding the depression is not likely to be reached 


\s already indicated there was a welcome revival 
of exports of electrical machinery during 1935, the 
total for the year, at 27,172 tons, showing an increase 
of 17-3 per cent. compared with the previous year. 


The value per ton was also higher than in the| 
previous year, and by value the increase amounted | 
|London Passenger Transport Board scheme has 


to 20 per cent. Nevertheless, exports remain con- 
siderably below the level of pre-depression years, 
though the decline has not been so serious as in| 
several other branches of the engineering industry. | 
\ monthly average of quarterly exports for each 
year since 1929 is shown in Table IIT. 

The rise in exports was largely due to increased 
demand from South Africa, which accounted for 
37-5 per cent. of total exports in 1935. This 


again until there is a further substantial rise in| 
exports. Apart from orders in connection with | 
expansion of generating capacity which have already 
been mentioned, the industry stands to benefit from 
further orders in connection with railway elec- 
trification. The importance of the 40,000,000/. 


probably been considerably over-estimated since 
the orders received by the electrical-engineering 
industry in this connection will probably not exceed 
5,000,0001. The London and North Eastern Rail- | 
way and Southern Railway electrification schemes 
are, however, of direct interest to the industry. The 
former is estimated to cost 500,0001. and the latter 
several millions spread over a period of ten years. 
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ENGINEERS. 
AN ordinary general meeting of The Institution 
of Mechanical Engineers was held on Friday, 


January 24, at Storey’s-gate, St. James’s-park, the 
chair being taken by the President, Colonel A. K. 
Davidson, D.S8.O., A.D.C. 


Tue Late Kine, His Masesty Grorae V. 


Before any business was transacted the members 
rose and stood whilst Colonel Davidson referred 
to the death of His Majesty King George V. The 
Members of the Institution, Colonel Davidson said, 
were assembled that night under the cloud of a 
great sorrow, for, since their last meeting, they 
had suffered a grievous loss in the passing of His 
Gracious Majesty King George. Many of them 








-pendence oO 2S Africé arket has c od |. & hal nes . M 
depe udenc n the South African market has caused TABLE VI.—United Kingdom Net Importe of Electrical 
a certain amount of anxiety, since the demand from Machinery. 
this source is primarily for mining machinery which ’ ‘ ae Fr Seok TETVATNDY YPPY ane 
has been greatly stimulated by the high price of 
os ne y en Monthly eis detest | value | ie 
vold, though there has also been a good deal of Average olume. | ( = | per Ton. | ‘ - 
. . . 7 wwe 100). | : 100). 
veneral electrical development in South Africa. The 
latter is, however, also dependent, to some extent, . ” ———— i ees 
. _senSens . coef J on th te . Tons. £ } 
on the gold mining industry in so far as it is the | j913 . 902 100-0 115-2 | 100-0 
principal cause of the present prosperity of the | 1929- 
country. It has been pointed out that this demand | a Qr ps 14 5 i | 
might decline considerably in the event of a general| 3rd >; 547 60-6 261-6 227-1 | 
“ve . . . 9 . 
currency stabilisation. On the other hand such a | - — 6-0 sain 9 
stabilisation should result in a substantial improve-| Ist Qr 559 62-0 275-9 | 239-5 
‘ > " ms | ° » é . 276- 
ment in the general level of trade, from which the — ” ro =e os 4 
electrical industry would derive considerable benefit, | 4th _,, 372 41-2 | 377-6 327-8 
while in addition the gradual improvement in a 264 29-3 282-3 | 381-9 
agricultural purchasing power should result in} 2nd ,, 382 2-4 317-8 275-9 | 
. . } 7 355 | . 9 . | 9 . 
increased demand overseas. By far the greater a , a. } =a —- = ed 
part of British exports of electrical machinery go | 1932— , 
* . . . . + 4 | 22 - 77. | 7. 
to the Empire, foreign countries accounting for on -” = 4 > 44 
only 17 per cent. of the total. There is, moreover,| 3rd ,, | 146 | 16-0 463-0 400-0 
. o . . . 3. . . ” . 
little prospect of a substantial rise in exports to a . =e Uae 586+ alates 
. . . . . ~ . . | | | 
foreign countries in the immediate future in view Ist Qr 38 4-2 | 345-6 | 300-0 | 
. . eto ° D h 9 207 «3 one. 
of the tariffs and exchange restrictions which con- | ee oe = |. see fh 
tinue to remain in force in the majority of these ith, .. | a Loe 174-7 | 151-6 
. . 7 as — | i 
countries. Mention must be made, however, of the ee Qr 152 16-8 203-5 | 176-6 | 
3,000,0001. contract received early in 1935 for railway | 2nd ,, 136 15-1 181-1 | 157-1 | 
“a . . ° . . ° wo : . 290-2 . } 
electrification in Brazil, which involves 91 miles of | 3f}' 122 134 | 323-0 | 7 | 
railway from Rio de Janeiro to Barra do Pirahy and | a ni . | Seana dy stand 
le ie . ret Oo gn: nal st Qr 2 3:7 212- 85° 
Santa Cruz and the provision of 78 train units con-| ona, 172 | 191 197-8 171-8 
sisting of a motor car and two driving trailer cars,| 3rd ,, 136 15-1 221-5 192-3 
4th , 121 13+4 224-7 195+1 


nine passenger locomotives, 15 goods locomotives, | 


signalling equipment and other accessories. The wi ~ 
. ° se fl * Gross imports, 
contract was announced in March and it was 


It is possible, moreover, that the electrification of 
suburban lines may be undertaken in the case of 
some of the larger towns other than London. 
Another important development is the growing 
use of trolley "buses. In the London area this form 
of transport is being adopted over 148 miles of 
|route and there is also a possibility that trolley 
‘buses may be adopted on certain routes through 
central London. In Hull a scheme for the sub- 
stitution of trams by trolley buses has been accepted 


anticipated that the first stage would be completed 
in about two and a half years. 

In Tables IV and V are given data on the exports 
of electrical machinery from the principal exporting 
countries. While exports from these countries, 
except France, showed an increase compared 
with 1934, this was in most cases considerably less 
than the rise in exports from the United Kingdom 
which in 1935 accounted for a greater proportion 
of the total exports of the countries given than in 
any of the immediately preceding years. at an estimated cost of 244,000/. 

Another competitor whose importance has been| The opening of the first regular television station 
growing in recent years is Japan. |at the Alexandra Palace, which is expected to take 


With the erection | 
of several large hydraulic and steam power plants 


| who had lived through the troublous times of the 
reign now closed could appreciate the manner in 
which His Majesty had led the nation through very 
dark days into the light and, whatever else His 
Majesty would be remembered by, he would surely 
go down to posterity as a monarch who had devoted 
his life to his duty to the peoples committed to his 
charge. All might well be thankful that he was 
| spared to go through the celebrations of his Silver 
| Jubilee, when the warmth of the affection of his 
subjects was so wonderfully manifested. To Her 
| Majesty Queen Mary they desired to extend their 
| deepest sympathy in her irreparable loss. A letter 
had been dispatched to convey to her the respectful 
condolences of the President, Council and Members 

of the Institution. Whilst they could sincerely 
appreciate her devotion as Queen and mother, it 
| was probable that they would never know to the 
| full how great an influence for good she had exerted, 
| not only in the Royal Family and Court circles, but 
throughout the Empire. Colonel Davidson con- 
| cluded by commending to those present the beautiful 
|words in Mr. Baldwin’s recent broadcast, and 
| thereafter all present stood for some time in silence. 





Counci ANNOUNCEMENTS. 


The ordinary formal business was then transacted, 
after which the President announced that the 
'Council had, that afternoon, decided to send an 
illuminated address, conveying an expression of 
| loyalty to His Majesty King Edward VIII. The 
| President then read a list of those members of 
| Council retiring from office, by rotation, at the ensu- 
| ing annual general meeting. The list included himself, 
and as Vice-Presidents, Mr. H. N. Gresley, C.B.E., 
j}and Mr. R. E. L. Maunsell, C.B.E. ; as members of 
‘Council, Mr. Cecil Bentham, Mr. James Brown, 

C.B.E., Dr. G. A. Hankins (Associate Member), 
| Professor F. C. Lea, O.B.E., Professor A. L. Mellan- 
| by, D.Sc., Mr. Frederick Samuelson, and Sir John E. 
| Thornycroft, K.B.E., As Mr. Samuelson, Colone] 
Davidson said, did not wish to offer himself for 
re-election, he, as President, desired to convey to 
Mr. Samuelson the thanks of the Council for the 
valuable help they had received from him during 
his term of office. The President then stated 
that the following nominations for the election had 
been made by the Council. As President, Mr. H. N. 








| place in May, should benefit the light section of the 
the electrical.engineering industry in Japan deve- | industry. Some companies are already taking steps 
loped rapidly during the post-war years and the | ‘0 deal with a demand for television sets, though 
production of generators, motors and transformers it is anticipated that seve ral years may be necessary 
was valued at Yen 39 millions (about 2,250,000/.) | before popularity is achieved, since the eye is more 
in 1933, while other electric machinery accounted | ‘Titical than the ear, and demand will probably 
for a further Yen 39 millions. It was in the light | gTow less rapidly than in the case of broadcast 
section of the industry, however, that export com- | teceivers. In addition to the television transmitter, 
petition first became serious, notably in the case of | the B.B.C. ordered two new short-wave transmitters 
electric-lamp bulbs, exports of which have amounted | for the Empire service at the end of 1935. More- 
to about Yen 10 millions during each of the last | OV! the completion of the grid has created a good 
few years. Exports of electrical machinery were 


demand for domestic equipment. 

valued at Yen 2-7 millions (150,000/.) in 1933, | 
but in 1934 a sharp increase to Yen 10 million! [Launcn or H.M.S. “ Newcastie.’—H.M. cruiser 
(600,0001.) took place. Nevertheless, imports of | Newcastle was launched at the Naval Yard, High 
generators and transformers which are obtained | Welker, Newcastle-upon-Tyne, of Messrs. Vickers- 
rincipally f; G > ‘and te Untied Mins | Armstrongs Limited, on January 23. The vessel is the 
principally from Germany and te, Vn 8 | first of the Southampton Class of cruiser to be launched. 
continue to amount to Yen 1-5 million per annum. | She was laid down on October 4, 1934, and will be 
Returning to a consideration of the British | delivered in Kowa gr 8 1937. .  heehes Fm — 
industry, i ; . . ‘eet in 193% | Sheffield, is being built on the berth adjoining that 
he mary, imports into the home market as 1935 vacated by the Newcastle. The machinery for these 
Showed little change compared with the previous|two vessels is being constructed at the Barrow-in- 
years. A monthly average of quarterly imports | Furness works of Messrs. Vickers-Armstrongs Limited. 
is shown in Table VI. 








Gresley ; as Vice-Presidents, Mr. R. E. L. Maunsell 
and Sir John E. Thornycroft; as members of 
Council, Mr. John Belliss, Mr. Cecil Bentham, 
Mr. James Brown, Wing Commander T. R. Cave- 
Browne-Cave, C.B.E., Dr. 8. F. Dorey, Dr. H. J. 
Gough, M.B.E., Major William Gregson, M.Sc., 
Dr. Harold Heywood, M.Sc. (Associate Member), 
Professor F. C. Lea, and Professor A. L. Mellanby. 
Although this list was larger than that of the 
vacancies, and would thus ensure an election, it 
was intimated that it was in order for members 
present to put forward further nominations. There- 
upon the following names were proposed :—Mr. 
Horace L. P. Boot, Mr. Claude D. Gibb, M.E., and 
Lieutenant-Colonel A. R. Valon, O.B.E. 


AWARD OF PRIZES. 


The Secretary then read a list of awards made 
by the Council to the authors of papers. This was 
as follows: Thomas Hawksley Gold Medal to Mr. 
R. W. Bailey, B.Sc., for-his paper on ‘“ Utilisation 
of Creep-Test Data in Engineering Design ” ; 
Thomas Lowe Gray Prizes to Dr. J. F. Shannon for 





| Also building at the Naval Yard are two destroyers, 
. . -M.S88. H d . The construction of these 
Looking forward to 1936 the prospects for the -. saey tong ~ yp enced iggechaonry song oe 
electrical engineering industry are favourable, though 


four vessels for H.M. Navy is providing employment 
for a large number of men in a greatly depressed aren. 





his paper on “ Damping Influences in Torsionu! 
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Oscillation,’’ and to Mr. Harold Sinclair for his paper 


on “ Recent Developments. in Hydraulic Couplings’’; | 
T. Bernard Hall Prizes to Dr. H. J. Gough, M.B.E., | 
Pollard for their joint paper on | 


and Mr. H. V. 

Strength of Metals under Combined Alternating 
Stresses"; and Herbert Akroyd Stuart Prizes to 
Mr. J. F. Alcock, B.A., for his paper on “Air Swirl 
in Oil Engines,’ and to Mr. G. H. Bradbury for his 
paper on “ The Geared Marine Oil Engine.’ 


Exnaust STeAM TURBINES. 
The paper to be read and discussed was entitled 
‘ Exhaust Steam Turbines for Marine Propulsion, 


with Special Reference to the Rowan-Gétaverken | 


System,” and was written by Dr. J. B. O. Sneeden, 
B.Sc. We commence to reprint an abridgement 
of the paper on page 115 of this issue. In introduc- 
ing Dr. Sneeden, the President observed that, in 
view of the Government subsidy to encourage the 
scrapping and rebuilding of ships, the paper to be 
read was opportune. Despite the economy of the 
Diesel-engined vessel, a considerable tonnage of 
steamships was under construction, and naturally 
owners were interested in systems which would give 
them real economies in fuel without involving 
difficulties in operation. The Bauer-Wach system 
referred to in the paper had been described in a 
uraduate’s paper by Mr. E. Crossley, published in 
Vol. of the Proceedings, 1934. It would be 
in order for members to make any comments on 
this paper in discussing the one before the meeting. 

The discussion was opened by Mr. A. Stevenson, 
of Messrs. David Rowan and Company, Limited. 
The author, he said, had dealt fully with the system 
in which his own firm was interested, but it might 
be pointed out that 24 sets completed and on order 
in a period of two years seemed evidence that the 
system possessed many advantages. The whole 
unit was self-contained and, as it occupied very 
little space, could be readily housed on a seating 


7 
a“ 


on the top of the condenser of the reciprocating | 


engine. No structural alterations to the hull were, 
in general, required. It seemed to him that as 
the system had no mechanical connection with the 
main shaft, this was a point in its favour. The 
stoppage or reversal of the reciprocating engine 
did not, therefore, introduce difficulties. Auto- 
matic control of the exhaust turbine on a fall of 
pressure converted the main engine into a straight 
triple-expansion one. From this it followed that 
if, for any reason, the turbine and compressor were 
out of action in service, the main engines could exert 


the full power for which the boilers could supply | 


steam. This was not possible with some other 
systems. 

He had been asked by Mr. Johansson, of Messrs. 
Aktiebolaget Gétaverken, who was present, but 
diffident of speaking in English, to make some 
comments on his behalf. Mr. Johansson agreed 
with the author of the paper that comparison of 
different exhaust turbine was rendered 
somewhat difficult by the varying views as to the 
manner in which fuel consumption should be con- 
sidered, and that heat consumption was the soundest 
basis. If all the measurements were taken in the 
same way, he submitted that the savings obtained 
from the different systems would be about the same. 
\ comparative table of five systems was exhibited 
on the lantern screen in support of this contention. 
\ saving of 20-5 per cent. could be taken as the 
The figure for 


systems 


mean value for these five systems. 
the Gétaverken system on the S.S. Harpasa was 
18-6 per cent., and that for the S.S. Hartlebury 
was 18-3 per cent,, the mean for all the cases of 
this system being 18-1 per cent. This was about 
2 per cent. less than for the Bauer-Wach and the 
other mechanical coupling systems. Mr. Johansson 
thought that the difference between the systems 
was hardly as marked as the author had indicated. 
He added that all the sets fitted up to the present 
had proved very satisfactory. In the largest one 
the engine developed 3,200 h.p. before conversion, 
and the system had been employed to provide 
greater speed. When the turbo-compressor had 
been fitted, 3,950 h.p. was indicated, and even 
more could have been obtained if the shipping com- 
pany’s superintendent had not stopped the trial as 
being fully satisfactory. A figure of from 3,650 h.p. 
to 3,700 h.p. had been asked for and guaranteed. 


ENGINEERING. 


Mr. H. (:. Bauer, of Hamburg, followed. The 
paper, he considered, was one which should be of 
great interest to marine engineers and shipowners 
in all parts of the world. The past two years had 
shown that owners were becoming aware of the 
importance of utilising exhaust steam. That this 
was so was evidenced by the fact that, taking the 
Bauer-Wach system alone, 67 sets had been ordered 
in the year 1935, making a total up to date of 353 
sets since its introduction. The comparison of the 
various systems made in the paper would enable 
those concerned to make a choice of propelling 
machinery. He might criticise some of the figures 
given in the paper in connection with the thermo- 
dynamical analysis, but after all, only a slight 
difference of efficiency was involved, and as this 
might be due to difference in condensation losses, 
or to the raising of the pressure in the intermediate 
cylinder, he did not think examination of the figures 
would influence the choice he had just referred to. 

Taking a detached view of the Gétaverken system, 
it seemed strange at first that 
mechanical energy produced in a usable rotatory 
form from the shaft of the exhaust turbine should 
be turned into heat energy and then back again to 
mechanical energy by the reciprocating engine. 
[t did not seem economical to him, particularly as 
the author had stated that the saving from this 
system amounted to about 16 per cent. or 17 per 
cent., whereas with a mechanically-coupled exhaust 
turbine, a saving of between 23 per cent. and 26 per 
cent. was the rule. Taking the average of the 
installations for which his firm had been responsible, 
he felt justified in claiming savings of this latter 
order. The saving would not be so marked in the 
electrically-coupled group. It might be pointed 
out that in the Gétaverken system the increased 
output had to be transmitted through the existing 


reciprocating parts and crankshaft, so that no 


benefits in the way of more even turning moment | 


w decreased maintenance of the main engine were 
possible. It also seemed that the increased tem- 
perature in the intermediate and low-pressure 
cylinders, in conversion jobs in particular, would 
not contribute to economy in maintenance. 

At the same time, Mr. Bauer continued, it must 
be recognised that the Gétaverken system was a 
most ingenious invention and deserved full con- 
sideration. It had advantages in application to 
existing vessels in its comparatively low first cost, 
that its space requirements were sometimes 
inconvenient than the with other 
systems. The question of first cost had, however, 
to be balanced against the saving effected, which 
continued throughout the lifetime of the vessel ; 
it was not much use if a system costing less saved 
less. It would appear that the number of vessels 
available for conversion was decreasing rapidly. 
Of the 67 sets he had mentioned as being supplied 
in 1935, only three sets had been fitted to conver- 
Some figures then of various systems 


and 


less was case 


sion jobs. 
as applied to new tonnage might be interesting. . 
These figures had been based on three systems, 
viz., a plain triple-expansion engine, a triple- 
expansion engine with Bauer-Wach gear, and a 
triple-expansion engine with Gétaverken gear, 
all to develop 1,600 indicated horse-power at 
80 r.p.m. In the first case the machinery, including 
boilers, funnel, piping, main engine and condensing 
plant, would weigh 249 tons; in the second case 
it would weigh 225 tons, and in the third case, 237 
tons. These weights were based on _ identical 
steam conditions and loads in the boilers, and 
identical loads on the condenser cooling surface, 
and it might be taken that the saving in steam 
consumption of the three systems was reflected in 
them. The weights were sufficiently close to 
make but little difference in first but the 
difference in fuel cost should be examined. [If all 
three vessels started on a voyage of 50 days’ dura- 
tion, the weight of the machinery, plus the fuel 
to be carried, would, in the case of the plain triple- 
expansion engine, be about 1,650 tons. The vessel 
with the Bauer-Wach gear would not require so 
much coal, and the weight would therefore be 
reduced by 259 tons, that is, there would be this 
amount of extra cargo capacity available. The 
vessel with the Gétaverken gear would also take 
less coal, in this case the saving in weight amounting 


cost, 


perfect ly good | 
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to 177 tons. On the general question of the growing 
recognition of the value of exhaust turbines in 
some form or other it might be pointed out that in 
Germany, so far as his knowledge extended, no sea 
going steam vessels had been built or ordered for 
German owners in 1935 which had not been equipped 
with an exhaust turbine. 

He might add a word or two on the suggestion mack 
by the author that there might be some advantag: 
in weight, space and economy if the low-pressur 
cylinder in a triple-expansion engine were omitted 
and its function of providing a third stage of expan 
sion taken by the exhaust turbine. His firm had 
developed such installations in the last two or thre: 
years, and had built 32 vessels with this type of 
machinery ranging in power, roughly speaking, 
from 500 indicated horse-power to 1,500 indicated 
horse-power. These had all proved satisfactory 
and efficient, but there was a limit to the method, 
as, if very high efficiencies were aimed at, the 
turbine might become too large and costly. It 
was considered, therefore, that these small 
would be best operated at about the same efficiency 
as the larger sets with three-cylinder expansions 
Finally, it seemed that the shipowner would find 
fuel economy more cheaply and reliably obtained 
by any of the methods described in the paper than 
by other means, very high superheats and high 
pressures for instance, entailing high costs and 
maintenance and operating inconveniences. 

Mr. P. L. Jones, M.C., of Messrs. Swan, Hunter 
and Wigham Richardson, Limited, commented on a 
number of points in the paper. He thought the 
steam requirement for the air ejector, vacuum 
augmentor and turbine glands given by the author 
as from | per cent. to 1} per cent. of the total boiler 
steam was too low. He would expect twice 
much. He confirmed the assumption of possible 
improvement with a low-pressure feed heater in the 
system of mechanically-coupled group with saturated 
steam by quoting a number of figures ranging from 
24 per cent. to 34 per cent. saving. These were 
test results from installations ranging from 2,400) 
indicated horse-power to 3,000 indicated horse- 
| power with a vacuum of 28-5 in. The speed given 
for the Parsons turbine of the Bauer-Wach system, 
| viz., 3,000 r.p.m., seemed low for the installation 
concerned. He thought from 3,400 r.p.m. to 
4,000 r.p.m. was more likely. In connection with 
the question of manceuvring in different mech- 
anically-coupled systems, it should be noted that 
in the Bauer-Wach system the turbine did not run 
during maneeuvring, but was automatically cut out 
He could hardly agree that any improvement would 
result from replacing the low-pressure cylinder of 
a triple-expansion engine by an exhaust turbine. 
In dealing with the electrical coupling group, the 
jauthor had stated that, in the Metropolitan- 
| Vickers system, the additional propelling machinery 
|reversed with the engine during manceuvring. In 
| the latest applications of this system the propelling 
motor did not reverse, the power supply being 
jautomatically cut off when mancuvring. He 
would challenge the statement that the overall 
efficiency from the turbine shaft to the propellet 
shaft in this group was a high as 92 per cent. Mr. 
Jones then criticised some of the figures assumed 
in the calculations for condenser vacuum as being 
higher than would be normally obtained at sea. 

Major W. Gregson, M.Sc., whilst agreeing with 
the author that heat consumption and not fuel 
consumption was the best basis for comparison of 
different systems, contended that it would be 
better to express this consumption in terms of 
shaft horse-power or brake horse-power, instead ol 
indicated horse-power, particularly turbines 
were involved. He disagreed from the author on 
the question of excluding the heat consumption ol 
the auxiliaries. These differed greatly in type and 
number, and could affect the thermal performance 
of the ship as a whole, which was what concerned 
shipowners. Moreover, it was quite possible to 
keep the two heat accounts separate on tests if 
desired, for example, the feed to the main engines 
and the auxiliary range could be measured in 
terms of steam by suitable instruments, orifice 
plates, or the like. He had been struck on examining 
accounts of the various systems dealt with in the 
paper by the great differences in saving shown b) 


sets 


as 


as 
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different examples of the same system. It was THE TURBINE-DRIVEN CARGO 
necessary to be careful in coming to a conclusion 
STEAMER ‘* HOPESTAR.”’ 


on such data, as the fitting of an exhaust turbine 
to old and inefficient reciprocating machinery| On Wednesday, January 22, there was launched, 


would give exaggerated results for the exhaust | Without ceremony, in view of the national mourning, 
turbine. Dr. Sneeden’s figures were more truly from the Wallsend shipyard of Messrs. Swan, Hunter 
comparative as only modern installations were | and W <0 cna ar as i ra — which ein, 
concerned. The paper dealt with one of the most hp = soe ery Sane an ee pega 
; : : : , eh eamships of what is known as the tramp class. 
important: subjects of present-day engineering 11 | The vessel, named the Hopestar, and built for Messrs. 
so far as it discussed machinery for the so-called | Wallsend Shipping Company, Limited, is of interest 
tramp class of steamer, that is, vessels with | as being engined with geared turbines and high-pressure 
machinery of between 1,000 h.p. and 2,500 h.p. | boilers with superheaters, a combination which was 
The Marine Oil Engines Trials Committee had | #lluded to by Mr. John Johnson in his recent paper on 
done invaluable work in comparing different types | The Future of Steam Propulsion”* as probably 
of compression-ignition marine engine, and he | presenting a more formidable competitor to the Diesel 
suggested that the time was ripe for a similar | Cusine jor = ae ane ey oo ne 
committee to be set up, in conjunction with other . pry = 


_— , ; . | itself somewhat of a departure from the accepted 
Institutions interested, in order to deal with the | practice of her class, a raked stem and a cruiser stern 
marine steam engine. 


Although steam propelling | being embodied. The dimensions are 410 ft. long 
machinery was not so self-contained as oil engines, | between perpendiculars, by 57 ft. 3 in. moulded breadth, 
on account of the boiler, condenser, &c., yet it Ny a moulded depth ey oc Megan The 
hould be possible to carry out practical tests on | ¢¢4¢weight-carrying capacity is about 9,800 tons on a 
a ship at oe oe és saline rar. Py P ; draught of 26 ft. The holds are planned for the 

Mr. Albert Page opened his contribution by an pa a ena gna er — tyne aes rs 
account of some past work on steam compressing 


grain cargoes. The whole double bottom, with the 
} } | exception of a feed-water compartment, is arranged to 

plant. This was illustrated by a number of lantern 

slides of tables and diagrams. Without these it is 


| carry water ballast, as are also the fore and aft peak 
tanks. A considerable amount of electric welding has 
not practicable to give the substance of his remarks 
in an intelligible form. Referring more specifically 





to the paper, Mr. Page suggested some alterations 
in several places as likely to remove misunder- 
standing. 

Mr. H, L. Guy, Messrs. Metropolitan-Vickers, in 
a short contribution, expressed misgiving that some 
of the results given in the paper might give rise 
to misunderstanding as far as the conditions 
relating to condenser vacuum were concerned. 
Some of the best results, he pointed out, were 
obtained with a particular system of exhaust feed 
heating, but, whilst Messrs. Gétaverken were fully 
entitled to claim the advantages arising from such 
extra devices, there was nothing to prevent them 
being employed on the other systems. 

There was only time for Dr. Sneeden to make a | 
very brief reply, the major part of the points | 


| 





raised having therefore to await fuller treatment in \ 


writing in the published Proceedings. 








LETTER TO THE EDITOR. | 


FUNDAMENTAL DIMENSIONS IN 
ELECTRICAL SCIENCE. 


To THE Eprror oF ENGINEERING. 

Sirn,—In your issues of September 27 and October 25 
last, on pages 348 and 454, respectively, you published 
a paper read before Section G of the British Association 
at the Norwich meeting, by Sir James B. Henderson, 
on * Fundamental Dimensions in Electrical Science,” 
as well as the subsequent discussion. The paper sought 
to show that magnetic induction B and magnetising 
force H should be regarded as magnitudes of the same 
nature, and the permeability, » = B/H, consequently 
as a mere numerical ratio. I am writing in order to 
direct the attention of those interested in the subject 
to the December number of the Bulletin of the Société 
Francaise des Electriciens, in which there is a paper of 
thirteen pages by M. Henri Abraham proving conelu- 
sively that B and H are of exactly the same nature 
This is followed by a paper of twenty-one pages in which 
M. E. Brylinski proves equally conclusively that they 
are entirely different and that ‘‘ la Commission Electro- 
technique Internationale a eu parfaitement raison 
Wattribuer aux unités de deux grandeurs différentes 
B ou H des noms différents.” 

Yours faithfully, 
G. W. 0. Howe. 
Glasgow University, 
January 22, 1936. 








. THe Consumprion or GAs rN THE BritisH Isies. 
Statistics issued by the British Commercial Gas Associa- 
tion, 28, Grosvenor-gardens, London, 8.W.1, show that 
in spite of a mild winter, the total output of gas in 
1935 rose to 332,169 million cubic feet, an increase of | 
5421 million cubic feet over the figure for 1933, while | 
consumers now number upwards of 11 millions. As | 
some indication of the thriving position of the industry, | 
comparative figures for the last decade are quoted. | 
¢ annual output of gas has increased by 12-7 per cent., 





from 294,756 million cubic feet in 1925 to 333,169 million | 
cubic feet in 1935, while the total number of consumers 
has risen from 8,732,097 in 1925 to 11,070,433 in 1935. 
an merease of 26-8 per cent. 





| ENGINEERING, vol. exxxviii, page 706 (1934), on the 
occasion of an exhaustive test made in the shops. 


boiler, so that no damage can occur when the main 


been done in the internal structure. The deck equip- 
ment comprises 12 cargo winches, a warping winch, and 
12 derricks. Electric light and steam heating are 
fitted throughout the accommodation and a refrigerated 
store chamber is provided. The classification is 
Lloyd’s 100 Al. 

The propelling machinery is of 2,000 shaft horse- 
power on a single screw. The engine consists of one 
high-pressure and one low-pressure turbine working 
in series and connected by flexible couplings to the 
opposite ends of a single high-speed pinion. Astern 
turbines are incorporated in both ahead turbines. The 
high-speed pinion gears with a wheel on a secondary 
shaft, the pinion on which gears with the wheel on 
the main shaft. The turbines and main condenser 
are mounted on the gear-case, an arrangement not 
only resulting in a strong and rigid construction, but 
enabling the alignment of the whole unit to be carried 
out in a single operation. The engine, which was 
constructed by Messrs. Parsons’ Marine Steam Turbine 
Company, Limited, Turbinia Works, Wallsend-on- 
yne, was described and illustrated in some detail in 


When developing 2,323 brake horse-power the steam 
consumption was 8-6 lb. per b.h.p.-hour. As this 
corresponds to the low figure of 7-6 lb. per i.h.p.-hour, 
there appears to be every possibility that the vessel 
will run considerably more economically than one of 
similar power with reciprocating engines, and so 
realise the expectations of the operating company. 
As regards maintenance, the unit should also prove 
economical judging by the way in which the turbines 
of the T.S.8. King Edward have stood up to their 
work, it being stated that these turbines, fitted in 
the year 1901, are still in as good a condition as when 
originally installed. 

Of the auxiliaries in the engine-room, a combination 
unit made by Messrs. Drysdale and Company, Limited, 
Yoker, Glasgow, is of interest. This unit, which com- 
prises the main circulating pump, forced-lubrication 
pump, bilge pump, sanitary pump and oil-cooler circulat- 
ing pump, is driven by a chain from the main turbine 
unit in normal steaming conditions. When the vessel 
is running at a slow speed, e.g., on entering or leaving 
port or in foggy or stormy weather, the unit is dis- 
connected by means of a friction clutch and driven 
independently by a high-speed reciprocating steam 
engine. A full range of other auxiliaries is provided, 
including what is rather unusual on this class of vessel, 
viz., a lubricating-oil purifier and an oil separator on 
the auxiliary-exhaust range. 
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| boilers are being lighted. When superheated steam is 
| not required—for instance, during standby periods— 
| the steam is led through a de-superheater having its 
elements suspended between the nests of smoke-tubes, 
and thence to the auxiliary steam range or to the 
auxiliary condenser. The de-superheaters were also 
made by Messrs. The Superheater Company, Limited. 
The boilers are fitted with Howden’s system of forced 
draught, and each smoke-box outlet is fitted with an 
air-preheater of the tubular type arranged for three 
passes of air. Diamond soot-blowers are fitted in the 
combustion chambers for cleaning both the main tubes 
and the superheater elements. The third boiler is a 
donkey boiler and is 12 ft. 6 in. in diameter by 10 ft. 9 in. 
long. It is constructed for a working pressure of 
120 lb. per square inch, and supplies saturated steam 
only. There are two furnaces arranged to work under 
foreed draught. The tubular air heater has in this 
case only one air pass. The heating surface of the 
boiler is 1,495 sq. ft., and the grate area is 394 sq.ft. 
All the boilers are coal-fired, the bunkers being situated 
in the wings of the boiler-room. Reserve bunkers are 
provided in the ’tween-deck machinery space, and one 
of the holds can also be used for this purpose. The 
steam-generating plant and installation has been under 
the supervision of Messrs. Wilson and _ Burletaon, 
Newcastle-upon-Tyne. 








ANNUALS AND REFERENCE BOOKS. 


Mechanical World Year Book, 1936.—This year book 
and diary, now making its 49th appearance, has not, 
in spite of containing an entirely new section, increased 
in bulk. Though it is easier to add material year by 
year, it was undoubtedly wiser to subject the book to 
careful revision and editing, as appears to have been 
done, than to destroy its portability and handiness 
by mere accretion. The new section deals with the 
design of cylinders, processing pans and tubes subjected 
to external pressure, and is a succinct summary of 
present-day practice. There are only minor changes 
in the remainder of the work, though it may be men- 
tioned that users of the new book will find it well to 
retain last year’s issue if they need to refer to toothed 
gearing. This section has been excised though it is 
still referred to in the index. A useful feature of this 
book is the wide use made of some of the British 
Standard Specifications and the lists of them are given 
on the concluding page. Standardisation, a desirable 
practice, will undoubtedly be fostered by inclusion of 
pertinent data in a work widely used in the drawing 
office, as is here the case. The publishers are Messrs. 
Emmott and Company, Limited, 31, King-street West, 
Manchester, and the price is ls. 6d. net. 

The Red Book of Commerce.—The 1935 edition of this 
work of reference, the alternative title of which is 
Who’s Who in Business, has been published by Mesars. 
Grosvenor Press, Limited, 48, Russell-square, London, 
W.C.1. The bulk of the volume is taken up by detailed 
notices of firms, which are alphabetically arranged 
to facilitate reference. In all cases the full name 
and postal and telegraphic addresses and telephone 
numbers of the concern are given, together with the 
nature of the business carried on. Some interesting 
data regarding the original establishment of the firm 
are given, and these are usually followed by a brief 
historical account of the company from its beginnings 
to the present day. A list of the firm’s specialities, 
the number of its employees, and its trading connec- 
tions are quoted, and, in the majority of cases, a 
list of the directors is included, The account ends 
with the names of the firm’s bankers and the Codes 
utilised. Lists of firms, classified under alphabetical 
trade headings, and of trade commissioners, Imperial 
trade correspondents, commercial diplomatic officers, 
and British Consular officers throughout the world 
are also given in the book, The volume is well printed 
and the nature of the information it contains, which 
has been supplied and checked by the firms concerned, 
amply justifies its title of Who’s Who in Business. It 
is strongly bound in scarlet-cloth covers, and the price 
is 36s. net. 








Steam is generated in three single-ended Scotch 
boilers arranged in line athwartship and made by 
Messrs. The Wallsend Slipway and Engineering Com 
pany, Limited, Walleend-on-Tyne. Two of these are 
main boilers 14 ft. 6 in. in diameter by 12 ft. 3 in. long, | 


| constructed for a working pressure of 285 lb. per | 


square inch and having a combined heating surface of 
4,306 sq. ft. and a grate area of 118 sq. ft. There 
are three furnaces to each boiler with separate combus- | 


manufactured by Messrs. The Superheater Company, | 
Limited, Aldwych, London, W.C.2. The equipment is 


capable of raising all the steam generated to a final | 


temperature of 750 deg. F. A circulating connection is 
made to all the superheater elements from the donkey | 





* See ENGINEERING, pages 72 and 105, ante. 








OvutPvuT oF MARINE MACHINERY IN 1935.--We conclude 
below our annual summary of marine hinery outputs, 
the earlier portions of which appeared on pages 11, 38, 74 
and 93 ante.—Messrs. Cammell Laird and Company, 
Limited, Birkenhead, have completed nine vessels during 
1935. The propelling machinery constructed includes that 





of the twin-screw turbine steamer City of Manchester 
(7,700 h.p.) and that of the twin-screw M.S. Abosso 
- : 7,200 h.p.). 
tion chambers, in each of which is a superheater | S's 5) 


The 12,000-h.p. twin-screw Diesel engines 
he M.S. Dunedin Star are being built —Four vessels 


were engined by Messrs. Lobnitz and Company, Limited, 
Renfrew, the total indicated horse-power 
Messrs. Harland and Wolff, Limited, built the engines of 
nine vessels, 
those of three 
The la 
| i-h.p.), 


ing 3,700,- 


regating 186,930 i.h.p., at Belfast, and 
ny totalling 9,780 Lh. at Glasgow. 
t sets were those of H.M. Cruiser Penelope (70,000 
uilt at Belfast. The Belfast total also includes 


—— | the engines of the M.SS. Stirling Castle and Athlone 
Castle, each of 28,500 i.h.p. 
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LABOUR NOTES. 


A NATIONAL delegate conference of the Mineworkers’ 
Federation of Great Britain, held in London, on Friday 
last week, decided by a large majority to accept the 
revised offers of the coalowners on the subject of 
wage increases. After Mr. Edwards, the general secre- 
tury, had given an account of the negotiations with 
the coalowners and explained the terms of their 
offers, the executive committee made the following 
recommendation :—‘‘ The Executive Committee of 
the Mineworkers’ Federation cannot regard the offers 
made by the coalowners as satisfactory, as they are 
unfair in their incidence and do not afford the miners 
the standard of living to which they are justly entitled. 
But in view of the undertaking which has been given 
hy a representative body of coalowners that a National 
Joint Standing Consultative Committee should 
set up for the consideration of all questions of common 
interest and general application to the industry, not 
excluding general principles applicable to the deter 
mination of wages by district agreements, it recom- 
mends that the present offers be accepted as an instal- 
ment of the further improvement which will be rendered 
possible by the proposed selling schemes. In making 
the executive committee are 
strongly influenced by the desirability of avoiding 
industrial disturbance in the present circumstances 
of the nation, and by the keenest desire to prevent loss 
and injury to the public who have so loyally supported 
the miners’ claim.” 


this recommendation, 


The official statement went on to that the 
employers’ representatives had informed the miners’ 
representatives that the coalowners in all the districts 
accepted the recommendation in regard to future 
relationship. If there were continuity of work, and 
no notices were given, the coalowners would be pre- 
pared to co-operate in setting up the joint standing 
committee. The coalowners make this proposal,” 
it was added, “in the earnest hope and belief that it 
will conduce to the maintenance of good relationships 
in the industry and to the benefit of all those engaged 
in it.” The result of the ballot as follows: 
In favour of the recommendation, 360,000 votes, 
against, 112,000 votes, neutral 34,000 votes 


say 


Was 


Speaking later in the day, Mr. Joseph Jones, the 
president of the Mineworkers’ Federation, 

It would be idle to pretend that the miners are 
satisfied with the present position. They are not 
The offers fall far short of their original demands, and 
they, by no means, provide the substantial improve 
ment which is needed to give our men a really satis- 
factory standard of living. But the miners have 
accepted them for several reasons, chief of which is 
their desire to add nothing to present 
anxieties.” 


said : 


very earnest 


It was regarded as essential by the executive, Mr. 
Jones went on to say, that the coalowners shall keep 
faith with the public by permitting the miners to 
participate directly in the benefits of the new selling 
schemes and by operating these schemes in the best 
interests of the industry. “ The malpractices which 
characterised the schemes under Part I of the Coal Mines 
Act should never be repeated,” he said, “* and a great 
effort should be made permanently to improve the 
miners’ position. It is because they believe that such 
an effort will now be made, and because they desire 
to do nothing to alienate public opinion, that the 
miners’ have accepted the present offers as an instal 
ment of that higher standard of living which they believe 
the country earnestly desires them to have. With 
improved wage offers, coupled with national recog 
nition, we could not, at this period of national mourning, 
contemplate industrial disturbance.” 


At the end of December, 15,285 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 15,207 at 
the end of November. During December the number 
of members in receipt of superannuation benefit de 
creased from 2,005 to 1,087, and the number in receipt 
of sick benefit increased from 714 to 753. In November, 
which had to bear five weeks’ outlay, the expenses 
were 3,2601. 2e. l0d.; in December they amounted to 
2.7871. 138. 5d. There was a net increase in the mem 
bership of 149 


resolution which has been drafted at head- 
quarters for submission to meetings organised by the 
Socialist League, the General Council of the Trades 
Union Congress is urged “ to make known what steps 
it proposes to take to co-ordinate action in wage 
struggles, so as to bring to those engaged therein the 
maximum amount of support.” The need of building 
up “ @ fighting fund for the help of any section of the 
workers compelled by the opposition of their employers 


In a 
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to resort to direct action on a national scale ”’ is declared 
to be paramount. 


Writing in the Record, the organ of the Transport and | 
General Workers’ Union, Mr. Bevin, the general | 
secretary, says :—** We believe that in the long run the 
greatest gain can be secured for the members by build- 
ing up proper relationships in industry, regular and 
proper machinery for negotiations, and such a form of 
representation as will give to the lay members, equally 
with the officers, a chance to determine the affairs of | 
their own industry. This has been accomplished in a | 
variety of ways; some industries have local councils 


| or conciliation boards, whilst other industries have been | 


be | 


dealt with on a national or a wider and more compre- 
hensive basis. There is no settled rule that everything | 
must either be local or national ; it is possible to create | 
machinery which will allow for a good deal of adapt- 
ability, and, at the same time, maintain a national | 
method of dealing with the larger and wider problems | 
affecting the industry. It a mistake to make | 
national machinery too rigid. On the other hand, | 
if you go to the other extreme, and have purely local 
negotiations without a clear national concept in your 
mind, it often makes for stupid competition and chaos 
in an industry. Therefore, each case has to be dealt 
with on its merits.” 


Is 


* The form of machinery established in an industry 
often depends,’’ Mr. Bevin says, * upon the organisa- 
tion of the union itself. If it is a national body and 
develops a habit of dealing with matters on a national 
basis, local machinery can fitted into it, thus 
enabling it to work in a cohesive and effective manner, 
and, generally, the other side will respond to it. We | 
have, therefore, proceeded on the grouping of these | 
great industries within our own organisation, in order 
that our own side of the organism may be constructed | 
in an effective manner to deal with each case as it 
arises. On the other hand, public boards and national 
combines are developing—which necessitates a further 
adaptation, so that we may deal with these boards or 
combines as entities. The essential thing, however, 
is to be able to adapt oneself readily to these industrial 
changes.” 


be 


The Ministry of Labour Gazelle states that at 
December 16 last there were 1,585,990 persons on the | 
registers of employment exchanges in Great Britain | 
who were out of a situation. This was 31,247 less 
than at November 25, and 131,015 less than at Decem- 
ber 17, 1934. The total included 1,293,357 men, 
51,246 boys, 198,454 women, and 42,933 girls. It was 
made up of 589,550 insured persons with claims for 
insurance benefit, 690,502 applicants for unemployment 
allowances, 182,536 other insured persons (including 
20,339 insured juveniles under 16 years of age) not 
in receipt of benefit or unemployment allowances, 
and 123,402 uninsured persons. 


There were registered unemployed in Great 
Britain 132,851 men, 2,546 boys, 67,194 women, and 
2,983 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The | 
total of 205,574 was 15,869 less than at November 25, 
and 82,683 less than at December 17, 1934. It included 
185,800 persons with claims for insurance benefit, | 
10,017 applicants for unemployment allowances, and 
9,757 persons not in receipt of benefit or unemployment 
allowances. 


as 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 75,368 men, 167 boys, 1,461 women, 
and 5 girls; these are largely employed in dock and 
harbour service. The total of 77,001 was 2,881 less 
than at November 25 and 3,552 less than at Decem- 
17. It included 55,984 persons with claims for 

5 applicants for unemployment 


ber 
insurance benefit, 20,425 
allowances and 592 persons not in receipt of benefit 
or unemployment allowances. 


The Bulletin of the Industrial Commissioner for 
New York State mentions that Dr. Leonard Greenburg, 
executive director of the Division of Industrial Hygiene, 
is conducting a series of studies bearing especially on 
the problems presented by silicosis and other dust 
disease hazards in industry. In an interim report, 
Dr. Greenburg outlines the purpose of his investigations. 
The first phase is designed, he says, to obtain funda- 
mental data in a representative number of plants. 
Using these data as a basis it will be possible, he believes, 
to (a) determine the incidence of silicosis in its various 
stages ; (+) present factual evidence of exposure in an 
effort to make an accurate adjustment of accrued 
liability and premium rates; (¢c) make recommenda- 
tions of a merit system to the Compensation Rating 
Board, whereby premium rates will be based upon the 


| what their calling. 
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degree of prevention in respective plants; (d) revis« 
present Industrial Code rules on injurious dusts, fumes, 
and gases; (e) make specific recommendations for 
control of dust hazards; (f) plan and inaugurate a 
vigorous campaign for the prevention of silicosis in 
collaboration with industry and labour. 


“It is obvious,” Dr. Greenburg says, “ that th 


| success of a study such as the one upon which we are 


now engaged depends in large measure on the co 
operation we receive from certain groups outside the 
Department of Labour. It is essential that we have 
the co-operation and backing of industry and labour ; 
it may also be desirable to ask for the co-operation of 
certain unofficial as well as official health groups.” 


One of the claims of the Committee for Industria! 
Organisation, an American body which desires to 
substitute industrial unionism for trade unionism. is 
that a “ tremendous desire exists among unorganised 
workers and those in mass-production industries to 
form strong unified organisations.’ Dealing with that 
statement in the January issue of the Journal of the 
International Association of Machinists, the writer of 


| the editorial notes says :—** Few leaders of any promi- 


nence in the American Labour movement will be 
impressed by the claim that workers in mass 
production industries will flock to unions organised 
along the lines advocated by the Committee. The 
doors of the American Federation of Labour are, and 
always have been, open to all wage earners, no matter 
Not only have they been invited 
to come into the trade union movement, but hundreds 
of thousands of dollars have been spent by the Federa- 
tion and its affiliated unions, in spreading the gospel 
of trade unionism in every nook and corner of the 


United States and Canada.” 


“ Paid representatives,” the Journal's contributor 


| says, “ have travelled from one end of the country 
| to the other holding open meetings, speaking at shop 


gates, visiting the workers in their homes, or anywhere 
else they could be found, in an effort to enlist them in 
the great army of organised workers who constitute the 
American Federation of Labour; and while these 
efforts have not been fruitless, the fact remains that 
millions of workers have failed to respond to these 
appeals, not because of obstacles placed in the way of 
their joining a union, but because they were unwilling 
to do so.” 


The Central Committee of the Communist Party of 
the Soviet Union has adopted a resolution in which it 
is declared that the checks and obstacles still encoun- 
tered by Stakhanovism must be removed, resistance 
must be broken, and the industrial leaders, engineers 
and technicians who, though favouring the movement, 
have not yet been able to take their place at its head, 
must be given every possible help. Further, the present 
technical standards must be revised as obsolete, and 
replaced by others of a more ambitious nature. The 
scale of progressive piece rates should, however, be 
retained, and the basic wage augmented. Standards of 
performance, the resolution goes on to say, should no 
longer be determined by junior employees, but by 
qualified engineers and technicians under the personal 
supervision of the chief; and workers who have joined 
the movement should be invited to collaborate exten- 
sively in the determination of new standards. 


The resolution also refers to the need for increased 
technical knowledge on the part of the Stakhanovites, 
and special classes, to be attended without interruption 
of productive duties, are recommended. A minimum of 
technical supervision for all workers (including women) 
should be made compulsory, it is stated. 


The General Council of Trade Unions of the U.S.S.R. 
has issued an order calling on all trade-union organisa- 
tions to explain the resolution of the Central Committee 
to the mass of manual and non-manual workers, 
engineers, and technicians. Organisations are instructed 
to spread knowledge of the Stakhanovites’ methods 
and experience, explain the revision of standards, and 
oppose conservative and selfish tendencies. The unions 
should also seek to improve the material and cultural 
conditions of workers who join the movement. 


In the opinion of the Central Committee of the 
Communist Party of the Soviet Union, the Stakhanov 
movement means reorganisation of work on a neW 
basis, rationalisation of technical processes, a division 
of labour suited to the needs of production, the freeing 
of specially skilled workers from subsidiary and prepara- 


| tory duties, better arrangement of workplaces, a rapid 


increase in the productivity of labour, and a considerable 
rise in the earnings of manual and non-manual workers. 
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INFRA-RED RADIATION FROM OTTO- 
CYCLE ENGINE EXPLOSIONS. 
By SypNgY STEELE, ARMISTEAD WuarTON and C. H- 
ROEDER. 

Tue research reported here was part of a general 
investigation of combustion in an engine cylinder 
conducted at the National Bureau of Standards, with 
the financial assistance of the National Advisory 


| was measured. This reading constituted an overall | 


| check on the accuracy of the focus and the performance 
| of all units in the measuring system. Before starting 
the engine, the small bulb was removed and a threaded 
| plug screwed into the hole in the combustion-space 
| wall. 
| Measurement of thermocouple electromotive force by 
|a potentiometer method replaced that of recording 
|galvanometer deflections, permitting the Thomson 
high-sensitivity galvano- 
meter to be used as a null 
instrument. Referring to 
Fig. 4, the above operation 
was performed with the 
switch II thrown to the left, 
placing the thermocouple f, 


Fig. A. 





= 


The improved line control, Fig. 4, h, was essentially 
a voltage divider, with a combined coarse control and 
polarity-reversing rheostat, VI, and a fine control 
VII. The rheostat VI was wound with No. 22 
| enamelled copper wire and a tap was taken off at 
| the centre. The coil so formed had a resistance of 
about 2 ohms and was in series with the galvanometer 
cireuit for both right- and left-hand positions of the 
switch IT. As the switch arm VI was displaced from 
the centre position, current flowing through the wire 
between the centre tap and the switch arm introduced 
into the galvanometer circuit an electromotive force 
proportional to the current, polarity being reversed by 
moving the switch arm to the opposite side of the centre 
tap. The control VII was a radio type potentiometer 
with sufficient .esistance to avoid undue depletion of 








a 






































(eae 


























(5074.A.) 





Committee for Aeronautics, whose current Annual 
Report also includes an account of this work.* 

The apparatus which was used in obtaining the results 
recorded differed both in detail and in principle 
from that used in earlier stages of the investigation.t 
It is shown diagrammatically, in its final form, in 
Figs. 1 to 3, above. 


Fluorite windows in the engine head, Figs. 2 and 3, | 
transmitted radiation (to about 11) from two regions | 


in the combustion chamber, one a close to the sparking 
plug and the other in the so-called “ detonation 


zone” 6. Radiation from either window was brought | 


to a focus at the slit of a stroboscope c, and subse- 
quently on the target of a highly sensitive antimony- 
bismuth vacuum thermocouple. All mirrors used in 
the optical system were of glass, silvered on the front 
surface. Thermocouple electromotive force was 
measured by a system to be described later. 

During the course of the work minor improvements 
made in the assembly included: a slight change in 


window design which lengthened the period during | 
which the window remained clean, moving the electro- | 


magnetically-operated shutter d to its position in front 


of the stroboscope slit to minimise reflection of stray | 
radiation into the receiver, more rigid mountings for | 
mirrors and thermocouple e, more precise setting of the | 


stroboscope c by a supplementary spark (replacing the 


neon light) timed by the ignition breaker, the elimina- | 


tion of exposed connections in the galvanometer 
circuit by locating all controls in a draught-proof box, 
and improved engine carburation. The mounting and 
suspension of the Thomson galvanometer, previously 
describedt, were unchanged, and proved satisfactory 
when working with sensitivities of the order of 600 mm. 
per microvolt at one metre. 


Focusing and Performance Tests.—The necessity for 
testing accuracy of focus and thermocouple sensitivity 
was indicated in an earlier paper.§ A medical instru- | 
ment light bulb, about 5 mm. in diameter, was mounted | 
on the end of a tube, through which the leads were 
carried, and inserted through a hole in the centre | 
of the combustion-space wall. It could be centred 
under any window in the line, ab, Fig. 2, and provided | 
a concentrated source of radiation so that the proper | 
point in the combustion space could be accurately | 
focused on the thermocouple target e. Burning at | 
full brilliance, the image of the filament was brought | 
to a focus on this target, and then with the filament | 
current reduced to a reference value (0-15 ampere) | 
the electromotive force generated in the thermocouple 





* Marvin, Caldwell and Steele, N.A.C.A. 1934 Tech. | 


Report, No. 486. 

_T Steele, Nature, vol. cxxviii, page 185 (1931); Ind. | 

Eng. Chem., vol. xxv, page 388 (1933). } 
+ Steele, Ind. Eng. Chem.. vol. xxv, page 391 (1933). | 

§ Ibid., page 393. 








: Major improvements are | 
described in detail. 
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calibrated electromotive force circuit g, line control h, 
and galvanometer j in series. 

The improved line control and calibrated electro- 
motive force circuits were installed in a draught-proof 
box with the controls, Fig. 4, I to VIII, insulated on a 
bakelite panel. The manganin resistors used were | 
accurate to 1 per cent., all connections were soldered, 
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the flashlight battery, which could be thrown on open 
circuit by the switch VIII. This arrangement furnished 
a conveniently controlled reversible electromotive force, 
variable in small steps from 0 microvolt to 15 microvolt, 
which was more than sufficient to overcome parasitic 
electromotive force in the thermocouple or galvano- 
meter circuit. 

The calibrated electromotive force circuit, Fig. 4, g, 
was a voltage divider utilising a milliammeter k as the 
indicating instrument. When the operator closed the 
switch I, which opened the shutter / in front of the 
stroboscope, the relay m also closed, allowing a current 
to pass through a 2-ohm manganin resistcr in series 
with the galvanometer circuit. A voltage drop was 
thus established across this resist: r, directly propor- 
tional to the current, and opposite in polarity to the 
electromotive force generated by the radiation falling 
on the thermocouple target. Values of the various 
resistors in the unit were selected to give, for the four 
positions of the switch III, voltage ranges of 0-0-0-4, 
0-0-0-8, 0-0-2-0 and 0-0-4-0 microvolts in the 
galvanometer circuit. With the relay m closed, for 
any given position of the switch III the electromotive 
force impressed on the 2-ohm resistor in series with the 
galvanometer-thermocouple circuit was proportional 
to the current, which was indicated at all times (relay 
open or closed) by the milliammeter k. The unit was 
calibrated against a standardised potentiometer, and 
the electromotive force across the 2-ohm resistor was 
plotted against the milliammeter scale readings and 
positions of the switch III. The variable resistance IV 
was a radio type potentiometer providing fine control, 
and the electrical energy was supplied by a small 
flashlight cell which could be thrown on open circuit by 
the switch V. 

This method of measuring thermocouple electro- 
motive force is similar to one described elsewhere,* 
although it was developed independently. It had 
many advantages over the older system, being faster, 
more accurate, and more convenient, Since the 
electromotive force due to radiation and the balancing 
electromotive force were impressed on the galvanometer 
circuit practically simultaneously, very little deflection 
of the galvanometer took place, even when working at 
high sensitivity. (It was found by plotting galvano- 
meter deflections against impressed known electro- 
motive force, that the galvanometer ceased to be an 
accurate indicator of electromotive force when substan- 
tially deflected from its zero position.) The usual 
procedure when making readings was to set the 
balancing electromotive force at approximately the 
expected value and close the shutter switch, after 
which the final critical adjustment was quickly made. 
As a final precaution against errors introduced by 
drifting, the shutter switch was then opened and the 





the switches employed had wiping contacts, and the 


wiring was bare copper. 





* Egerton and Ubbelohde, J. Sci. Instruments, vol. x, 
page 310 (1933). 
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zero reading of the galvanometer compared with its 
previous value. 

Part of the routine of preparing for radiation measure- 
ments was the determination of galvanometer sensi- 
ti-ity. Referring again to Fig. 4, the switch Il was 
tnrown to the right and the line control h adjusted to 
bring the galvanometer on scale. The calibrated 
electromotive force circuit was set for an integral 
value (usually 0-1 microvolt), the shutter switch I 
closed and the deflection observed thus giving the sensi- 
tivity directly in millimetres per microvolt. In the 
new measuring system the only function of galvano- 
meter sensitivity was to establish the limiting precision 
of the readings. For example, if a balance could be 
made to 2 mm. on the galvanometer scale with a 
galvanometer sensitivity of 600 mm. per microvolt 
(a normal value), the readings would have a precision 
of 0-003 microvolt. 

T heoretical._—The conclusions of pioneer investigators 
that infra-red emission spectra of flames are character 
istic primarily of the products of combustion rather 


Fig.6. 
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than of the substances burnt are accepted by more 
recent writers on the subject.* At the suggestion of 
Dr. W. W. Coblentz, radiation from explosions in the 
engine and from burner flames was observed through a 
series of filters chosen to isolate as far as possible, 
without the use of a spectrograph, the prominent 


emission bands in the highly selective spectra of the | 


products of combustion. A variety of fuels was used 
in the burners to assist in interpreting the engine data. 

Typical flame and black-body spectra are represented 
in Fig. 5. The scale a shows the wave-lengths at 
which the more prominent maxima were observed in 
the emission spectrum of a hydrogen flame,t while 


b gives corresponding data for a carbon-monoxide | 


flame.t It would appear that in the spectral region 
between 4 » and 5 u% the radiation is strong from CO, 
but inappreciable from H,0, while between 5 w and 
11 » there is considerable radiation from H,O and 
but little from CO,, so that the possibility of isolating 
radiation from H,O and CO, by the use of suitable 
filters is at once apparent. iii 

The spectrum of a Bunsen flame burning methane, 
Fig. 5c,+ is characteristic of hydrocarbon-flame 
spectra in that it shows the very prominent band due 
to CO, between 4» and 5 » and the relatively less 
intense but more numerous bands due to H,O in the 
region beyond 5 w. A band is also noticeable in the 
neighbourhood of 3, but since both CO, and H,O 
radiate in this region it complicates the analysis. A 
very considerable amount of energy may be liberated 
here, however, as is shown in Fig. 5 d.+ the spectrum 
of coal gas burning in a Bunsen flame. This spectrum 
also shows the separated bands due to CO, and H,O 
in the regions between 4p and 5 yn, and between 
5 » and 11 yu, respectively. The spectral energy distri- 
bution of a Bunsen flame burning acetylenet is quite 
similar to Fig. 5c. 

Apparently very little enc rgv may be expected from 
non-luminous flames in the region of wave-lengths 
shorter than 2 yu, but the spectrum, Fig. 5e,§ of a 
highly luminous acetylene flame shows strong radiation 
from incandescent carbon particles, with a maximum 
just beyond | ». The similarity in the distribution of 
this radiation and that from a black body will be seen 
from the very close agreement between the observations 
on the flame and the black body distribution at 
2,500 deg. K. which is shown by the dotted line. 
(A black body distribution for 2.360 deg. K. actually 
coincides with the distribution of energy from the 
acetylene flame, for wave-lengths less than about 2-5 jp.) 


* Bone and Townend, Flame and Combustion in 


Gases, page 207. Messrs. Longmans, Green and Company, 
London, 1927. Garner, Ind. Eng. Chem., vol. xx, page 
1009 (1928). Garner and Johnson, Phil. Mag. (7th Series), 
vol. iii, page 98 (1927), 

+t Bailey and Kun-Hou Lih, 


\ Trans. Farad. Soc., 
vol. xxv, page 29 (1929) 
Stewart, Phys. Review, vol. xiii, page 272 (1901). 
§ Coblentz, Bureau of Standards Bulletin, vol. ix, 
page 99 (1913) 
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As temperature is decreased, the total energy from 
a black body decreases rapidly and the peak of the 


distribution curve shifts toward the longer wave-lengths. | 


The ratio of the energy in the region of wave-lengths 
shorter than 1 » to the energy in the region between 
1 » and 2 yp, for example, is quite different at different 
temperatures and might be used as a sensitive indi- 
cation of the temperature of incandescent carbon in 
flames, provided suitable spectral regions could be 
isolated by means of appropriate filters. 

The experiments described were thus undertaken to 
determine the extent to which observations of infra-red 
radiation from explosions in an engine, made for each 
of a series of filters, could be used to determine the 
temperature of incandescent carbon and to follow the 
development of C, CO, and H,O in the charge. Five 
filters were used in determining spectral distribution of 
the radiant energy and their characteristics are shown in 
Fig. 6, where transmission is plotted against wave-length. 

Engine Data.—All runs reported here were made 
at 20 deg. spark advance, 600 r.p.m., 13 to I 
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| radiation emitted from a region close to the sparking 
| plug (window a, Fig. 2) during a normal explosion are 
shown in Fig. 7, the several curves representing the 
intensities recorded through the different filters. Corre. 
| sponding data for a window in the knocking zone at 
|the opposite end of the combustion space (window 
|6 Fig. 2.) are plotted in Fig. 8 for two fuels, one 
burning normally and the other knocking in the engine. 
| A water cell, practically opaque to infra-red radia- 
| tion, was used in early engine runs, but its use was 
discontinued as consistently negligible readings were 
obtained. This demonstrated that the amount of 
energy radiated from an engine explosion in the visible 
| region is negligible compared with that radiated in the 
| infra-red. 

| Ordinates in Figs. 7 and 8 are thermocouple electro- 
| motive force in microvolts, but absolute values have no 
particular significance since the scale of ordinates 
| depends on the width of the stroboscope slit and on 
accuracy of focusing. It was impossible to reproduce 
exactly the same focus from day to day, so that runs 
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air-fuel ratio by weight, and with a constant weight 
of air per cycle equivalent to 75 per cent. volumetric 
efficiency at atmospheric conditions of 760 mm. Hg 
and 20 deg. C. The stroboscope was open for two degrees 
of crank angle. Benzole and blends with petrol were 
used as fuel, the carburettor being a simple Venturi and 
jet with mixture ratio adjustment effected by varying 
the height of the float bowl. The compression ratio 
was 0 l 

Radiation Data.—The radiation emitted by the 
gaseous charges in the engine cylinder was projected 
upon the thermocouple over a period of two degrees 
of engine crank rotation, once per cycle, and since 
engine speed was kept constant, each thermocouple 
reading represents an average value of the energy 
received over a short, sensibly constant, period of time. 
In other words, if R is the total amount of radiant 
energy passing a given filter up to time ¢ from the 
beginning of an average cycle, thermocouple readings 


. iR . 
are proportional to ‘ It will be convenient hereafter 


dR 
to refer to , the 
dt 
energy is being emitted, as “intensity of radiation,” 
or “ radiation intensity.” 
Variations with crank angle in the intensities of 


time rate at which radiant 


to a common scale of ordinates by multiplying all 
readings for a given run by a constant factor, selected 
to give the best agreement between runs. Ordinate scales 
may also vary with different operating conditions, 
unless the focus remains undisturbed, so that when th 
window position is changed (which necessitates re- 
| focusing) it is doubtful whether ordinate scales are 
exactly equal. 

The accumulation of reliable data was very difficult 
and time consuming, due variously to the erratic nature 
of the combustion process in the engine, the complicated 

| and delicate instrumentation required for its observa- 
tion, and the necessity for holding constant all operating 
conditions while obtaining the numerous readings 
necessary adequately to investigate the combustion 
period with the five filters. 

Since radiation intensity rises steeply after the 
| arrival of the flame under a selected window, the small 
| variations in time of arrival may cause relatively 

large variations in intensity when the stroboscope is 
| set to give a view near the arrival of the flame, with 
consequent wide fluctuations of thermocouple electro- 
motive force. This effect is emphasised under knocking 
conditions where the increase in radiation intensity is 
most rapid, and in addition to making readings very 
uncertain, an effect of erratic timing of the knock 
would be to reduce the steepness of the curves and both 
to lower and flatten their peaks. Runs of an hour or 
more could be made without noticeable fouling of 
the window a, but a brown film was found to collect 
much faster on window 6, especially during knock- 
ling. A correction for the effects of this film 
was made by selecting radiation through a fluorite 
filter at 35 deg. after top centre as a_ reference, 
and making measurements here at timed intervals 
throughout each run. These readings were expres 
as fractions of the first reading and plotted against 
time, the resulting curve being used to correct readings 
for all crank angles and filters to the original clean- 
window conditions. There was no evidence of selective 
absorption in normal runs, but was some indication that 
radiation on the shorter waves was scattered by the 
film formed during knocking. No correction was made 
for this scattering, but in subsequent knocking runs 
precautions were taken to record readings only while 
the windows were clean. : 

Measurements of radiation intensity were made with 
the stroboscope opening at the end of the suction 
stroke, when the gases within the cylinder are relatively 
cold but the fluorite window itself and the surface of 
the cylinder block directly beneath are at their normal 
operating temperatures. These measurements showed 

that energy radiated from the sources mentioned was 
small in comparison with the maximum emission from 
the gases during combustion, amounting to about 
0-04 microvolt on the scale used in Figs. 7 and 8. | 

Pressure measurements* made simultaneously with 


* Steele, Ind. Eng. €hem., vol. xxv, page 391 (1933). 
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radiation readings served as a check on the constancy 
and reproducibility of engine operating conditions. 
Each of the three sets of radiation intensity curves 
presented is based on two or more runs in which 
observations were regarded as satisfactorily consistent. 

Supplementary Data.—Using each of the filters, 
measurements were made on the radiation from blast 
torch flames of the liquid fuels used in the engine, and 
from laboratory blowpipe flames of hydrogen, carbon 
monoxide and city gas. Readings were also taken on 
the luminous flames of petrol burning on a wick and 
acetylene burning in the von Schwarz “ Perfection ” 
burner used by Coblentz.* Similar observations were 
made on a small black-body furnace heated to various 
temperatures between 800 deg. K. and 1,400 deg. K. 

It was considered advisable to make a correction for 
the intensity of thermal radiation from the engine 
combustion chamber, so that comparable data should 
be available for both engine and burner flames. The 
intensity of this thermal radiation (probably with grey 
body distribution) will vary within limits defined by 
the early and late portions of the curve f in Fig. 7, 


so that for any crank angle a good approximation can | 


be made to the percentage of total radiation intensity 
due to radiation from the combustion-chamber walls. 
From an analysis of the indicator diagram, the tempera- 
ture of the cylinder contents 20 deg. before top centre 


was estimated to be 650 deg. K, and since the diagram | 


shows also that heat is being lost, the combustion- 
chamber surface temperature was taken as 500 deg. K. 


It is improbable that there is any very great increase in | 


this temperature during the cycle, as will be realised by 
comparing again the early and late portions of the 
curve f in Fig. 7. 

These considerations permit a close estimate to be 
made of the spectral distribution of energy from an 
engine flame alone, eliminating the effects of thermal 
radiation from the combustion-chamber surfaces. The 


values so obtained are recorded in the annexed table. | 


Relative Energy Transmitted by Filters from Various 
Sources. 


! Energy through Filters, 


per cent. of Energy 
through Fluorite. 





| 
source. Butthee - oe SS tha Aes % 
j | | 
Glass. | Quartz.| Red. | Pyralin. 
— —_— ! j 
Engine, Normal, Early . 66-5 | 34-5 | 16-0 | 6-0 
Engine, Normal, Peak ..| 75-0 45-0 21-0 | 7-5 
Engine, Normal, Late 70-5 39-0 20-5 9-0 
Engine, Knock, Peak . .| 69-5 41-0 21-5 8-5 
Hydrogen in Laboratory | 

Blowpipe cy | 64-5 50-5 | 26:0 | 8-0 
Carbon Monoxide in La- 

boratory Blowpipe -| 74-0 75 | 3:0 | 0-5 
City Gas in Laboratory | | 

Blowpipe tf ..| 68-0 | 17-0 6-0 | 1-0 
City Gasin Bunsen Burner} 71-0 | 21-5 9-0 | 2:5 
Liquid Fuels* in Blast } 

Torch .. A ..| 72-0 12-0 5-5 | 2-0 
Petrol on Wick .. oe 90-0 69-0 53-0 | 31-0 
Acetylene in von Schwarz | | 

Burner .. oe --| 86-0 | 73-5 57-0 | 43-5 
Black Body at 1,500 

deg. K. .. pu ay 79-0 61-0 41-5 | 22-5 
Black Body at 2,000 

deg. K. .. ee _ 87°56 | 75-5 58-0 40-5 
Black Body at 2,500 

deg. K. .. é 93-5 82-0 67-5 54-0 





* Benzole and biends with petrol. 


This gives a summary of the energy distributions 
recorded for all sources utilised in the investigation. 
The energy transmitted by each filter is expressed as 
a percentage of the energy transmitted by the fluorite 
filter. The values for black-body radiation were 
obtained by extrapolation of the experimental curves, 
using as a guide points calculated from filter trans- 
mission characteristics (Fig. 6) and black-body spectral 
distributions given in the literature. 

The authors wish to thank Dr. W. W. Coblentz for 
supplying the calibrated filters and Thomson galvano- 
meter, and for his interest and helpful advice throughout 
the investigation. 

(To be continued). 








THE CERAMIC SOCIETY. 


Tue Autumn Meeting of the Refractory Materials 
Section of the Ceramic Society was held on November 20 
and 2] at the rooms of the Chemical Society in Burling- 
ton House, London. The following papers were 
presented :— 

“ A Plasticity Diagram for Clays,” by J. F. Hyslop. 
The paper said that various definitions of plasticity 
had been given, but a plastic body was simply a 
mouldable body, which exhibited complete retention 
of the altered shape and size when the forces which 
produced deformation were removed. In considering 


* Ibid., page 100. 





t Fowle, Smithsonian Physical Tables, Smithsonian 
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the plasticity of clay, two factors were chiefly involved, 
namely : (a) extensibility, or the degree the clay could 
be deformed or distorted until cracks appear; and 
(6) softness, or the ease with which it could be moulded 
or deformed. To assess the plasticity of clay, both 
extensibility and softness had to be measured, and since 
clay was plastic over a range of softness, the problem 
resolved itself into determination of the softness- 
extensibility curve. The results obtained with seven 
different clays were tabulated and also shown in the 
form of curves. The curves were of the form E = k 8” 
where E = extensibility, and S = softness, and they 
defined each clay exactly according to its individual 
softness and extensibility characteristics. The effect 
of water on the plasticity was alsoshown. For six of the 
clays, which were kaolinitic in nature, the maximum 
extensibility depended upon the percentage of the 
smallest particles (under 1). The plasticity of a 
clay was best expressed by a curve, or curves, showing 
variations in softness and extensibility over a range 
of moisture content. Alternatively, extensibilities could 
| be compared at a standard softness, or else maximum 
extensibilities could be measured just under stickiness. 

“The Behaviour of Refractory Materials under 
Torsion at Different Temperatures—Kaolin and Kaolin- 
Silica Mixtures,” by Dr. A. L. Roberts and Professor 
J. W. Cobb. A previous paper by the same authors 
dealt with tests of the behaviour, under torsional 
stress, at temperatures of 20 deg. to 1,100 deg. C., of 
kaolin, fireclay, fused silica, and various mixtures of 
quartz with kaolin and fireclay. It was concluded 
that, for practical purposes, there were two temperature- 
ranges in which the properties of the materials examined 
were different. In the lower range (below 800 deg. C.) 
the materials were almost perfectly elastic, and whilst 
in the higher range (above 1,000 deg. C.) they tended 
to lose their elasticity and to become capable of 
accommodating an applied stress by permanent 
distortion, or plastic flow, warping rather than crack- 
|ing would then be the defect exhibited in practice. 
|It was further found that as the temperature was 
raised, materials containing free crystalline silica 
showed increased resistance to torsional stress, the maxi- 
| mum rigidity or resistance being generally attained at 
/800 deg. to 900 deg. C. Materials having no free 

crystalline silica showed no such increase, their rigidity 
| continuing practically unchanged to about 1,000 deg. C. 
| Above 1,000 deg. C., all the materials tested showed a 
decrease of rigidity. 

The further experiments that were dealt with in this 
paper were designed to elucidate the relations between 
temperature, rigidity, and volume in these materials, 
because of their probable bearing on the spalling and 
cracking of refractory materials. The results obtained 
in this further work were summarised by the authors 
as follows: The behaviour under torsional stress, 
at temperatures up to 1,100 deg. C., of a kaolin-kaolin 
grog” mixture, a mixture of kaolin with crystalline 
silica (quartzite), and a mixture of kaolin with vitreous 
silica (vitreosil) were compared. Test pieces of each 
of these mixtures were burned in a laboratory furnace 
in the following manner, taking five hours to reach 
the temperature mentioned in each stage : 

at 1,000 deg. C. for 2 hours. 
-.. againat 1,200 deg. C. 

, 1,410 deg. C. 
1,410 deg. C, 
1,410 deg. C. 








| 
| 
| 
| 
| 
| 
| 
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After each stage in the burning, hot torsion tests and 
determinations of the reversible thermal expansion 
were carried out on the test pieces. 
of specimens was tested similarly after being burned in 
a works kiln to cone 14. 

The modulus of rigidity at room temperature 
(calculated from the results of the torsion tests) of 
the kaolin-grog mixture increased up to stage 3 of the 
laboratory burning treatment, after which any change 
was small. For kaolin-vitreosil the modulus increased 
| progressively to a maximum at the third stage, but 
ja the fourth and fifth stages a marked decrease 
| occurred, which was accompanied by the appearance 
|of appreciable quantities of cristobalite in the fired 
test-piece, as indicated by expansion tests. Similar, 
but less pronounced, changes took place in the kaolin- 
| quartz mixture, although here the expansion data 
provided no evidence of the formation of cristobalite. 
For the materials burned once, twice, or three times 
at 1,410 deg. C. (stages 3, 4 and 5), the order of the 
modulus of rigidity at air temperature was: kaolin- 
grog > kaolin-vitreosil > kaolin-quartz ; this relation 
applied also to the works fired materials. As the tempera- 
ture was raised in the hot-torsion test, none of the 
laboratory-fired or works-fired kaolin-grog test-pieces 
showed any marked increase (e.g., > 20 per cent.) 
in modulus of rigidity. No increase was found for 
kaolin-vitreosil specimens tested after burning at 
stages 1 and 2, but after stage 3 (1,410 deg. C. once), 
a slight increase in rigidity with temperature occurred, 
and expansion measurements showed the presence of 


A further series | 
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and 5, the rigidity increase was marked (e.g., > 200 
per cent. and 300 per cent., respectively), and these 
test-pieces showed more cristobalite. 

The kaolin-quartz mixture differed from the kaolin 
and kaolin-vitreosil mixtures in showing a pronounced 
increase in rigidity with temperature (occurring mainly 
at 500 deg. to 650 deg. C.), when tested at stage 2 
(1,200 deg. C.) in the burning. After further burning 
(stages 3, 4 and 5, 1,410 deg. C.), the material exhibited 
a@ progressive increase of rigidity with temperature. 
The increase, however, at 500 deg. to 650 deg. C. was 
much less pronounced, and the expansion coefficient 
over the quartz inversion range was much lessened. 
On the other hand, the increase in rigidity was relatively 
pronounced at 200 deg. to 300 deg. C., suggesting the 
presence of cristobalite, which, however, was not 
revealed by expansion measurements. The torsional 
and expansion properties of the works-fired materials 
corresponded generally with those of the test-pieces 
fired in the laboratory furnace to stage 4 (1,000 deg., C. 
1,200 deg. C., and twice at 1,410 deg. C.). No matter 
what burning treatment they had received, all the 
mixtures showed a rapid decrease in modulus of 
rigidity in the hot torsion test in the same temperature 
range (viz., 800 deg. C. to 1,000 deg. C.), marking the 
transition from the elastic to the plastic state. 

For practical purposes, the results presented showed 
that after the same firing treatment, a mixture of 
kaolin with calcined kaolin grog was stronger at air 
temperature than a mixture of kaolin with vitreous 
silica grog, which was stronger than a kaolin-crystalline- 
silica (quartzite) mixture, the grain size of the ingre- 
dients of each mixture being the same, The strength 
of the fired product depended markedly on the burning 
treatment. With kaolin, prolonging the burning 
increased the strength at room temperature of the 
burned material, but lowered that of the kaolin-silica 
mixtures (especially the kaolin-vitreosil mixture) 
relative to the strength of the more lightly-burned 
material. It was shown that, although much less at 
room temperature, the modulus of rigidity at higher 
temperatures (e.g., 800 deg. C.) of the kaolin-silica 
mixtures might become equal to or even greater than 
that of the kaolin, since these materials, unlike kaolin, 
after a normal works burn to cone 14 exhibited a 
pronounced increase in rigidity as the temperature 
was raised. The temperature at which stresses arising 
from any cause would tend to become accommodated 
by permanent distortion (warping), differed little for 
| the three mixtures (viz., 800 deg. to 1,000 deg. C.). 

“The Action of Water Vapour on Silica Bricks at 
High Temperatures, and its Possible Industrial 
Significance,” by A. G. Dodd, dealt with nine repre- 
sentative brands of silica steel-furnace bricks—one of 
them a German specimen. They were heated in a 
Hirsch furnace and subjected to the action of steam 
under specified conditions. The author’s conclusions 
were that: (1) A high Fe,O0, content caused failure 
in an atmosphere of water vapour, probably due to 
hydrolysis rather tgan to reduction. (2) A low lime 
content also appeared to accelerate failure. (3) Some 
volatilisation of silica, with immediate deposition in 
the amorphous form, would account for the rotting 
effect. (4) Water vapour caused a marked decrease 
in the viscosity of the bond, either by solution, by 
chemical action, or a combination of both. 

Discussing the industrial significance of the work 
described, the author said it was carried out as a 
consequence of abnormal failure in an open-hearth 
furnace roof, the main causes of which failure were 
later found to be connected with the working of the 
|furnace. The heat economy practised in modern 
steelworks was largely based on the use of blast- 
furnace gas for heating coke-ovens, with a consequent 
liberation of large quantities of coke-oven gas for use 
in steel furnaces. In several plants the coke-oven 
gas was used without dilution with blast-furnace 
gas; that was the practice with the furnace under 
consideration, although with other furnaces of the 
same plant coke-oven gas had only been used to 
boost the producer gas during the final stages of the 
operation. The roof of the furnace using pure coke- 
joven gas failed after a campaign of only two weeks, 
|the brickwork having fallen away in pieces of from 
|] in. to 2 in. in thickness. The brick structure along 
| the line of disruption was quite friable, the end of the 
| brick having fallen away, due to a lack of cohesion. 
A similar, but less pronounced action was found in 
both the front and back walls of the furnace. The 
author considered that the large amount of water vapour 
formed during the combustion of a gas of high hydrogen 
content, such as coke-oven gas, might have a marked 
action on the brick structure, 

The appearance, microstructure, and chemical 
analysis of the normal zones of a steel-furnace roof 
brick had been described by numerous writers. Samples 
taken from one of the furnaces using coke-oven and 
producer gas, however, did not show all these zones. 
The nose, to a depth of about 1 in., was of the usual 











Instit ution, 


Washington, D.C., 1927. 





some cristobalite. For test-pieces fired at stages 4 
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brick was of the normal yellow colour without penetra- 
tion of iron oxide. From a second sample, a thin 
section was prepared which contained the quondam 
hot face, an incipient line of failure 4 in. from this 
face, and some apparently unaltered brick behind the 
line of failure. Microexamination showed that the 
hot face consists of an opaque layer about 0-4 mm. 
in thickness, and from the inner side of this film 
dendrites of magnetite penetrate inwards for a short 
distance ; the opaque film shaded into a brown glass, 
but the dendrites showed no such shading. The silica 
was present in this zone as cristobalite, some of the 
grains having fringes of magnetite, but reaction borders 
being rare. Gas bubbles were very numerous, many 
occurring within the original quartz grains, the outlines 
of which were still visible. In the zone of incipient 
failure the signs of tearing away usually passed round 
ny large grains rather than through them. A little 
tridymite was mixed with the cristobalite on both 
sides of the cracks, no abrupt change of structure taking 
place. 

To account for the absence of iron penetration and the 
peculiar type of failure, the following suggestion was 
advanced ; The water vapour formed by combustion 
of the coke-oven gas had penetrated the brick structure 
and had attacked the iron and lime compounds. The 
iron oxides had been partially hydrolysed to form a 
material too fluid to be drawn up into the interior of 
the brick by capillary forces, and a dripping effect 
had therefore resulted. The actual falling away had 
been caused by decomposition of the bond by the 
water vapour, with some volatilisation of silica as a 
subsidiary effect. The author was aware that the 
usual objection to coke-oven gas was its lightness 
and consequent tendency to rise to the roof of the 
furnace, giving an intensely hot flame in contact with 
the brickwork. Overheating due to this cause had 
probably occurred as an additional destructive effect 
to the failure described, but the friable nature of the 
brick at the zone of disruption seemed to lend strong 
support to the view advanced. 

*The Evolution of Various Types of Crushers for 


Stone and Ore, and the Characteristics of Rocks as 
Affecting Abrasion in Crushing Machinery,” by 
W. T. W. Miller, M.Inst.C.E., and R. J. Sarjant. 


In Part I of this paper, Mr. Miller traced the develop- 
ment of crushers from the earlier types to the most 
modern ones, adding some observations concerning the 
manganese steel, chromium steel, and other special 
alloys which have proved useful in the construction of 
crushers. In Part II, Mr. Sarjant discussed the proper- 
ties of steel and of various rocks with special reference 
to their influence on wear. The rocks considered 
included granites, basalts, and other Plutonic and 
voleanic rocks, as well as some metamorphic rocks and 
sedimentary rocks. The properties of some of the 
more important rock-forming minerals were also noted, 
and reference was made to tests applied to road- 
forming materials. The following sentences may be 
quoted :—** In these investigatiogs the authors have 
endeavoured to indicate an important aspect of the 
subject as applied to the design and operation of 
crushing machinery.” “They have found that 
many of the complaints of wear in service in crushing 
machinery are not traceable to mechanical defect or 
design, construction or material, but to a variable 
and hitherto disregarded abrasiveness of the material 
crushed.” 

‘The Slag Resistance of Steelworks Refractories,’ 
by Dr. J. H. Chesters and L. Lee. The paper stated 
that the failure of steelworks refractories was usually 
due to slag attack. The equilibrium conditions in 
systems containing iron oxide remained for the most 
part to be worked out, but some idea of these conditions 
could be gained from cone and “ pill” tests. The use 
of an induction furnace, in which any desired metal, 
plus slag, could be melted in contact with the refrac 
tory, differentiated between the various materials, 
and served to show whether large-scale tests of new 
refractories or new slags could be made without risk 
of serious failure due to rapid slagging. The results 
of these tests and of microscopic examination, with 
the data obtained from physical tests, such as modulus 
of rupture at high temperatures and permeability, 
indicated the direction of progress in the develop- 
ment of refractories of high slag resistance. The use 
of cone melting point determinations on refractory- 
slag mixtures was apt to be misleading, unless the 
approximate outline of the diagram was known. This 
information could be gained from cone tests, but the 
use of small. cylindrical pills seemed preferable, since 
they gave a better idea of the viscosity of the resulting 
melts. The heating of a slag pill on a firebrick was 
another method of studying slag attack. A modifica 
tion of this method, in which the pill consists of a 
refractory-slag mixture, would provide much informa- 
tion in a comparative ly short time. 

If a crucible was placed in an induction furnace 
and a charge of known composition melted and slag 
added, large-scale conditions could be much better 
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simulated than by heating slag alone. This plan might 
be varied in order to test the refractory in different 
forms, as a sintered lining, or a moulded crucible 
(fired or unfired), or as a lining to a fireclay crucible. 
Generally, the test procedure was the melting of a/| 
known weight of iron, adding the desired slag, and | 
observing the behaviour of the crucible during a fixed 
melting period (say 10 minutes). After pouring the | 
charge, the crucible was cut in halves on an abrasive | 
wheel and its internal contour compared with that of 
the original crucible. 

The microscopic 


occurred. Thus zircon was highly resistant to iron 
oxide, but bricks or crucibles made from zircon by 
the addition of a bond were rapidly attacked, due 
to solution of the bond. Dead-burned Grecian mag- 
nesite tended to be attacked superficially, but with 
Austrian magnesite each grain broke up into hundreds 
of single crystals that floated away into the slag long 
before they were dissolved. Chromite and high-iron 
magnesite were practically opaque, and so unsuited 
for study by transmitted light, but such materials were 
probably suitable for study by reflected light. With 
regard to strength at high temperatures, the standard 
refractoriness-under-load test was not always a satisfac- 
tory method of detecting a weak range. 
test of the modulus of rupture type detected sucha 
weak range much more readily. Porosity and per- 
meability were also important. With materials of 
similar chemical composition, the slag resistance was 
likely to increase with decrease of porosity, but with 
ladle bricks, materials having a high refractoriness 
did not always give results as good as were obtained 
with second-grade fireclay bricks. 


were less than one-tenth as permeable to air as the 
better-class materials. The low alumina-silica ratio, 
together with the presence of considerable amounts of 
fluxes, yielded what was sometimes described as a 
‘potty ”’ brick, the permeability of which was so 
low that the reduction in slag penetration compensated 
for its inferior chemical properties. 


(To be continued.) 








THE ROYAL METEOROLOGICAL 
SOCIETY. 

Annual General Meeting of the ga Meteoro- 
logical Society was held on Wednesday, January 15, 
in the Society's house, South Ke nsington, Lieut.-Colonel 
E. Gold, D.S.0., F.R.S., President, being in the chair. 
A presentation was made to Mr. A. Hampton Brown on 
his retirement from the position of Assistant Secretary 
of the Society. The Report of the Council for 1935 


THE 


was read and adopted, and the Council for 1936 
elected, the new President being Dr. F. J. W. Whipple, 
M.A., F.Inst.P. The Symons Gold Medal, which is 
awarded biennially for distinguished work done in 


connection with meteorological science, was this year 
awarded to Professor Dr. Wilhelm Schmidt, Director 
of the Central Institute for Meteorology and Geo- 
dynamics, Vienna. The medal was presented to 
Herr von Blaas, of the Austrian Legation, who was 
present on behalf of Professor Schmidt. 

Lieut.-Colonel E. Gold delivered an address on 
* Wind in Britain: The Dines Anemometer and some 
Notable Records During the Last Forty Years.” He 
said that in 1882 J. K. Laughton described in his 
address the development of anemometers up to that 
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varying from half an hour to five or six hours. The 
records of the severest gales at a number of repre- 
sentative stations illustrated the varying ways in 
which the gales reached their climax. They showed 


| that the severest gales at most places came with winds 


} 


examination of slagged refrac- | 
tories often revealed that unexpected changes had | 


|and other materials is rapidly extending. 


An additional | 


Measurement of | 
permeability to air showed that the low-grade materials | 


time. He mentioned three: Lind’s, Woolleston’s, and | 
Adie’s—elementary in character, but natural precurs >rs 
of the Dines anemometer. This anemometer was 


developed by the late W. H. Dines in the following 
ten years, and had revolutionised anemometry. 
instrument utilised the difference between the pressure 
of the wind blowing on an open tube and the suction 
caused by the wind blowing past holes around a 
vertical tube. This difference of pressure operated on 
a float which rose and fell as the strength of the wind 
changed. The float was shaped according to calcu- 
lation (and not empirically) in such a way that its 
rise was proportional to the velocity of the wind. The 
formule on which the calculation was based were 
worked out from first principles. Records from the 
instrument were given, showing the effect of obstacles 
and of topography on the wind. For example: A wind 
of 25 m.p.h. over the tops of the buildings at South 
Kensington oscillated between 5 m.p.h. and 45 m.p.h., 

while a wind of the same average strength blowing 
over the spit of sand known as Spurn Head oscillated 
between 20 m.p.h. and 30 m.p.h. The effect of a low 
building 25 ft. away from the anemometer and 15 ft. 


lower than the vane of the anemometer of the Lizard 
upset the records altogether, so that the wind went 
right round the compass and varied from calm to 
double its average speed. 
winds 
rising 


Further records showed 
character like isolated squalls, 
like regular waves at intervals 


of 
and 


special 
falling 


The | 





between South and West, and usually after a veer 
|of two or three points of the compass. They also 
indicated the highest gusts—reaching in some cases 
more than 110 m.p.h.—came usually in the afternoon 
or at night, and practically never in the forenoon. 
Finally, it was suggested that as the Dines anemometer 
gave a satisfactory visual record of the velocity and 
the direction of the wind, but gave no information 
about the sound, which was a leading characteristic 
and the normal method of identification of the wind, 
an effort should be made to obtain sound records as a 
complement to the records of the Dines anemometer. 








DRYING MACHINE FOR LATEX- 
TREATED FABRIC. 


Tue employment of latex as a coating for fabrics 
The latex 
is first spread and is then dried by an air-drying 
process in which very high speeds can be obtained, 
making the application of the material ver ry economical. 
A large drying plant, recently supplied to Messrs. Dunlop 
Rubber Company, Limited, by Messrs. The Spooner 
Dryer and Engineering Company, Limited, National Pro- 
vincial Bank Chambers, Ilkley, Yorkshire, is illustrated 
in Figs. 1 to 3 on the opposite page. This machine 
incorporates the special methods of drying developed 
by the makers, and will dry light fabrics treated with 
latex at a speed of 40 yards per minute, and heavier 
fabrics, of approximately ten times the weight, at a 
speed of 4 yards per minute. The design allows the 
drier to be built up in sections to any desired length, 
three drying sections and one steaming section being 
employed in the machine illustrated. The object of 
the steaming section is to bring up the material to a 
predetermined temperature so that it readily gives off 
its moisture when it enters the drying chamber, the 
whole process being continuous. Allowance for ex- 
pansion is made in each section. 

It will be seen from the illustrations that two con- 
tinuous tentering chains, one on each side, are carried on 
sprockets on a cross-shaft at the front of the machine, 
and on large sprockets at the two ends of a telescopi: 
drum at the rear end. Chain-tensioning gear, operated 
by a handwheel, is provided at the front end. These 
chains can be clearly seen in Fig. 3, and it will be 
noticed that there are two guide bars above them. 
These guide bars run the whole length of the machine 
as shown in Figs. 1 and 2, and there are two similar bars 
below the lower return side of the chain. The two 
lower bars cannot be seen in Fig. 3, as they terminate 
a short distance in front of the first dr'er section, as 
shown in Fig. 1. These bars are fitted with small 
wheels which hold the material in contact with the chain 
to give the feed, four of the small wheels being visible 
in Fig. 3. To allow for the varying width of the 
material, the bars, together with the chains and the 
chain sprockets, can be separated or brought closer 
together as required. For this purpose, the whole 
assembly of bar and chain is carried at intervals on 
nuts engaging with cross-shafts, the latter being pro- 
vided with right- and left-handed threads. At the 
two ends, the guide bars are provided with forks engag- 
ing with slots in a flange on the sprocket wheels, so that 
the sprockets are moved with the bars, being free to 
slide along the sprocket shafts for this purpose. Only 
the large sprockets on the drum shaft serve as drivers, 
these sprockets being provided with feathers engaging 
with featherways on the drum shaft. The two tele- 
scopic sections of the drum are attached to the two 
sprockets respectively, so that the movement of the 
sprockets automatically varies the width of the drum. 

The variation in width is obtained by providing a beve 
pinion on the end of each of the right- and left-hand 
threaded shafts referred to. The wheels engaging with 
these bevel pinions are mounted at the uppe r and lower 
ends of vertical shafts, as shown in Fig. 1, the bottom 
of each vertical shaft carrying a worm wheel which 
engages with a corresponding worm on a shaft running 
along the side of the machine near the floor. The 
worm gearing has a ratio of 8 to 1. Normally, the 
width adjustment is made by a motor operated by a 
press button, a }-h.p. geared machine being mounted 
on the side of the frame at the front of the drier for 
this purpose. This motor can be seen in all three 
figures, and it will be noticed that it drives the hori- 
zontal worm-shaft by chain. A hand-wheel is mounted 
on the shaft near to the chain sprocket to enable 4 
fine adjustment to be obtained. Although the widening 
gear weighs about 2 tons, the movement can be effected 
by hand with very little effort. The drive for the 
drum shaft is shown in Figs. 1 and 2. A motor is 
mounted at floor level near the front of the machine, 
and drives a horizontal shaft through a two-speed gear 
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DRYING MACHINE FOR LATEX-TREATED FABRIC. 


CONSTRUCTED BY MESSRS. SPOONER DRYER AND ENGINEERING COMPANY, LIMITED, ENGINEERS, ILKLEY. 
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box and worm gearing, the latter having a 5 to 1 ratio. | into casings above the upper run, and part into casings 
At the other end, the drive to the drum shaft is effected | below the lower run. All the casings are provided 
by _& second worm reduction gear having a 7:5 to 1/| with jet openings on the sides facing the runs, so that 
ratio, and then through spur gearing with a 4 to 1 ratio. | fine streams of air are delivered on both sides of 

Turning now to the arrangement of the drying | the material while it is passing through the machine 
Sections, it will be observed from Figs. 1 and 2 that in each direction. The arrangement ensures that 
each section is provided with an air circulating fan on | although a large volume of air is available, it is split 
each side. These fans are driven by 5 h.p. motors, and | up into fine streams and utilised in the most efficient 
deliver air into connecting ducts from which it passes| manner. It will be observed from Fig. 1 that the first 
to gilled-tube air heaters. From these heaters, the | drying section is divided up into separate compart- 
air follows three paths, part being delivered into casings | ments, and that valves are fitted in the passages leading 
between the upper and lower runs of the material, part | to the compartments above and below the material, 








| thus enabling the drying to be more accurately con- 
| trolled by regulating the air supply in this section. 
|As the air passes both above and below the material, 
there is no tendency for the latter to be distended by 
| bellowing. The apparatus is particularly valuable for 

drying textiles coated with latex where the coating is 
| somewhat thick, and might be liable to harden in a 

thin film while drying. The principle of preheating 
| before drying is also useful in drying products which 
/easily case-harden, such as asbestos sheets, plaster 
| boards, or paper boards. 
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CATALOGUES. 

Induction Motors.—Some interesting direct drives with 
| induction moters, such as a submerged pump, a metal 
| press, an impact grinder, a heat exchange pump, &c., 
are illustrated in a pamphlet received from Messrs. 

Fuller Electrical and Manufacturing Company, Limited, 

5, Chancery-lane, London, W.C.2, the characteristics 
| of the motors being dealt with in an introductory note, 
| Adjustable Reamers.—Messrs. The English Steel 
| Corporation, Limited, Openshaw, Manchester, have 
| recently put upon the market the Vickers reamer, having 
| micrometer adjustment. As is shown in a folder, this is 
| made in all sizes from § in. to 6 in. Te blades are of 
22 per cent. tungsten high-speed steel, but it can be 
supplied with blades tipped with tungsten carbide if 
required for special work. 

Air Compressors, Vacuum Pumps and Blowers.—A 
folder to hand from Messrs. The B. A, Holland Engin- 
eering pe ear Limited, 18, Victoria-street, London, 
8S.W.1, gives illustrations of rotary compressors and 
vacuum pumps, of capacities from 3 cub.ft.to 8,000 cub. ft. 
per minute. They are of various forms, and include two- 
stage or single-stage water-cooled sets, and air-cooled 
machines. Particulars are also given of low-pressure 
blowers and exhausters. 


Push-Button Starters.—Messrs. M. and C. Switchgear, 
Limited, Kelvinside Works, Kirkintilloch, Glasgow, have 
issued a new series of pamphlets on the features and work- 
ing characteristics of some of their push-button starters, 
for alternating-current induction motors of the slip-ring 
type, and for small machines of the squirrel-cage type. 
The former are suitable for horse-powers from 25 to 125, 
and for voltages of 220, 440 and 660, while the latter are 
jntended for machines where there is risk of explosion. 


Steam Turbines and Electrical Equipment.—Messrs. 
The English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2, have sent us four catalogues, 
the first of which is on mixed-pressure steam turbines and 
deals with an improved type designed to utilise efficiently 
any available quantity of waste exhaust steam. Another 
concerns metal-clad switchgear for pressures up to 33,000 
volts. A third gives information on the characteristics 
and applications of alternating-current are welding equip- 
ments, and a fourth, on the construction of Diesel-electric 
shunting locomotives, providing an analysis of their 
running and maintenance costs. 
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the spring in the resilient member 16 is compressed and 
the sleeve is moved under the influence of the spring. 
This movement causes the piston 4 to be moved 
|downward in the dash-pot cylinder 
| same time rotates the throttle valve to open it. 
time taken to fully open the throttle valve, which 


Where inventions are communicated from abroad, the Names, &c., | 


of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 2%, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 14. 

The date of the advertisement of the acceptance of a Complete 
Speci fication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed “ is appended. 

Any person may, at any time within tivo months from the aate of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


420,389. Elliott Brothers (London) Limited, 
of Lewisham, and G. F. Shotter, of Friern Barnet. 
Measuring Power Factor. (6 Figs.) July 14, 1933. 
The apparatus consists of two elements, each an electro- 
magnet and acoil. The first electromagnet has a magnetic 
core of rectangular shape with a transverse core 2 and 
poles extending inwards from the top and bottom. The 
transverse core is of larger section opposite the poles. 
The winding of the electro-magnet is in two parts wound 
on the poles. A first coil 6 embraces part of the trans- 
verse core,2 at the point of its enlarged section and is 
comparatively narrow, so that as it moves it remains 
always in the field. It is mounted on an arm extending 
outwards from a spindle 8 and diametrically opposite 
to it is a second coil 9, also mounted on an arm extending 
from the spindle. The coil 9 embraces the transverse 
member 11 of a second electro-magnet which is similar 
in shape to the first electro-magnet and arranged parallel 





Fig.t. - 


























(470.389) 


to it. 


| 
| 








|corresponds to the time taken for the piston 4 to 
reach the lower end of the cylinder, is always controlled 
by the volume of petrol displaced by the piston through 
the calibrated aperture 6, and this time lag can be 
controlled to any desired extent by altering the size 
of the said aperture. On the other hand, the throttle 
valve can still close quickly, since petrol enters the 
cylinder 2 freely. (Sealed.) 


MACHINERY, TOOLS, &c. 


420,616. Sir A. Herbert, of Coventry, A. H. 
| Lloyd, of Coventry, and F. J. O. Coxon, of Coventry. 
(2 Figs.) Chuck. August 29, 1933.—The pneumati- 
| cally-operated chuck for use with machine tools is of the 
| kind in which the piston of the pneumatic device is con- 
nected by a lever with an axially-sliding member through 
the motion of which the gripping pieces are caused to 
| grip and release the work. The gripping pieces have 
| frustum-shaped peripheral portions 3 engaged by a 


surface on @ collar 5 arranged within an axially-sliding 
|part 6. The collar has external notches engaged by 
| thrust blocks 8, which are associated with the sliding 


i 6 and arranged such that on operation of the 
| latter to the right they will thrust the co-acting surfaces 
| of the collar and gripping pieces into contact and cause 
} 


The poles of the second electro-magnet are 


narrower than those of the first electro-magnet and the | 


coil 9 is of a size such that when it moves from its central 
position it passes more out of the field of the second 
electro-magnet. 
is connected across the supply and the coil 9 is also 
connected across the supply, but it has a resistance in 


series with it so that the flux which it produces is | 


The winding of the first electro-magnet | 
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substantially in phase with the voltage of the supply. | 
The winding of the second electro-magnet is connected | 


in series with the supply, as is also the coil 6. The 
coil 9 is in two parts wound in opposite directions so 
that one part is urged in one direction and the other 
part in the opposite direction. The winding of the first 
electro-magnet produces a flux at 90 deg. out of phase 
with the applied voltage. The winding of the second 
electro-magnet produces a flux in phase with the current 
of the supply. The first electro-magnet exerts a driving 
force on the small first coil 6 in accordance with the sine 
of the angle of lag or lead of the current flowing in the 


supply system with which the instrument is used, and | 


the second electro-magnet acts differentially on the 
two halves of the coil 9 and produces a controlling 


force which tends to restore the whole moving element, | 


when deflected, to its original position. This controlling 
force varies with the cosine of the angle of lag or lead 
of the current. A small fixed coil 19 is placed within 
the second coil 9 with its axis directed towards the 
poles of the second electro-magnet and is connected 
with the coil 9 to produce a flux which neutralises the 
self-inductance of the second coil 9. (Sealed.) 


INTERNAL-COMBUSTION ENGINES, 


420,609. C. Brown, of Birmingham, and Amal, 
Limited, of B ham. Carburettor. (1 Fig.) 
June 2, 1933.1 is a down-draught type of carburettor 
in which is incorporated a dash-pot cylinder 2 integral 
with a float chamber and a piston 4. A non-return valve 
between the cylinder 2 and the float chamber admits 
petrol from the float chamber to the cylinder, and a 
calibrated aperture 6 is provided in the cylinder wall 
through which the petrol is returned to the float chamber. 
The upper end of the piston 4 is connected by a link to 
one arm of a bell-crank lever 8. The bell-crank lever is 
keyed on to the spindle of the throttle valve, and the 
mechanism is operated by the accelerator pedal 11 
acting through links and a resilient member 16. The 
member 16 consists of a sleeve which houses a helical 
spring. When the accelerator pedal 11 is depressed 


| 





| contraction of the gripping pieces on to the bar stock. 
| The sliding part 6 is actuated by a lever 9 giving a 
| ratio of about one and a half to one and fulcrummed on @ 
| casting which carries the operating mechanism of the 
chuck and is bolted to the headstock, the lever having a 
forked lower end straddling the sliding rt and 
engaging it through inturned trunnions 12. he upper 
end of the lever, where there is but a single arm, enters 
through a slot in the casting and cylinder barrel into 
the interior. The cylinder 14 is mounted in the castin 

| above the chuck, and the lever engages the interior o 

a hollow piston 15 through sliding blocks engaging ways 
in the piston. When the chuck is to be operated by 
compressed air the piston is provided at its ends beyond 
the slot with the usual packing washers, enabling it to 
respond to air pressure applied at either end for 
movements in opposite directions. A compact control 
with parts to operate by fluid under pressure is provided 
for a bar chuck. There is a space between the chuck 


2 and at the | 
The | 


(JAN. 31, 1936. 


and the bed of the machine tool, and the cross-slide 
saddle can enter this space when moved fully towards 


| the headstock. (ealed.) 
MINING, METALLURGY, &c. 


406,296. J.S. Atkinson, of London and Atkinson 
Griffiths Normalising Company, Limited. Heat 
| Treatment of Metal Sheets. (6 Figs.) August 16, 
| 1932.—The invention relates to the normalising of metal 
|sheets. The sheet is enclosed in an envelope formed by 
| folding a sheet of metal about its middle line at 1. The 

upper edges are then bent over at an angle, as shown 
|at2. To insert a sheet, the front and back are separated 
| slightly, and the sheet is placed there between. The 


1 
(406.296) 
| 


front and back are then placed together again, and the 
bent-over top edge is engaged with the conveyor in the 
|furnace. The upper edges of the front and back may 
| be reinforced by metal bars welded or riveted thereto. 
| In Fig. 2, the sides of the envelope are bent at right 
angles to one face at 12. This assists in maintaining the 
rigidity of the envelope while in the furnace, and at the 
same time prevents the furnace gases from reaching the 
sheet supported in the envelope. The bottom edge | 
of the envelope may be reinforced by a U-sectioned piece 
of metal 13 attached to the outside of the envelope by 
welding or riveting. Such a construction provides a 
longer life for the envelope. The edges of the reinforcing 
part 13 are turned outwards at 14 to provide fins to 
conduct extra heat to the bottom of the envelope to 
| counteract the extra thickness of the metal at this 


point. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


424,013. Sir John Dewrance, of Southwark, 
Water Level Indicator. (3 Figs.) September 11, 
1933. The water level indicator has a frame in which 
is formed a central elongated recess 6. On each side of 
the frame are formed shoulders upon which seat glass 
window plates d. The chamber formed by the two 
window plates d and the recess 6 has inlet connections 
top and bottom. The window plates d are held in 
position by covers f each of which is divided longitudinally 
into two parts. Each part is of L-shaped cross- 
section, the two adjacent limbs of the L members bearing 
on the window plates d, whilst the two remaining limbs 
seat upon the frame in a shoul recess h. The 
bearing surface of these limbs is cit at an angle rather 
more acute than the angle of the recess h, so that the 
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|limb will bear with line contact on the bottom of the 
recess h. Packing is interposed between the window 
plates and the frame and between the window plates 
and the cover members. A row of bolts k passing 
through each cover member serves to clamp the window 
lates firmly in position with a fluid-tight joint. Each 
Coestion member of the cover is thus adapted to bear 
equally both on the surface of the glass window and 
on the frame. The construction may be modified by 4 
strip of suitable material interposed between the glass 
window plate and each member of the cover plate, the 
face of the strip remote from the face of the glass being 
formed with a groove of rounded cross section, the 
adjacent face of the member of the cover plate being 
formed with a corresponding rounded or wedge shaped 
|rib to engage the groove, whereby the pressure of the 
| clamping limb is evenly distributed over each side of the 
glass plate. (Sealed.) 
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300-KW BACK-PRESSURE 
EMERGENCY TURBINE SET. 


Wirn the linking up of modern power stations | 
under the grid system, the danger of loss of power | 
to the auxiliary plant, and consequent total loss | 
of supply, has ceased to be a matter of serious | 
anxiety. Circumstances may still arise, however, 
where special precautions to guard against this | 
contingency are desirable. The auxiliary plant in | 





ENGINEERING. 





and on Plate VIII, and pages 138 and 139. The | in the controls, and the turbine need not, therefore, 


larly robust construction, so that it can be run 
up to speed in less than a minute, thus giving a 
supply of power and lighting for immediate use 
in the boiler house and turbine room. The operating 
gear is of the simplest possible nature, since, for 
hand control at the turbine, the operation of one 
valve sets the auxiliary steam-driven oil pumps in 
motion, and with the attainment of an adequate 
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these circumstances will only be required for infre- 
quent operation, so that the initial cost takes priority 
over the running cost. The back-pressure turbine, 
discharging to atmosphere, is therefore very suitable 
lor the duty, and it has the added advantage that it 
8 independent of condensing plant, giving added 
reliability by the reduction in the ancillary apparatus. 
The emergency turbine must be quick-starting, 
and arranged so that it may be put into commission 
immediately, either by hand operation, by remote 
push-button control from the control-room switch- 
board, or automatically, on the failure of the electric 
supply to the main turbine auxiliaries. A 300-kW 
back-pressure set embodying these requirements has 
recently been supplied to the Cornwall Electric 
Power Company, for Hayle power station, Cornwall, 
by Messrs. The English Electric Company, Limited, | 
Rugby, and is illustrated in Figs. 1 to 17, above, 
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working oil pressure, the steam control valves 
automatically admit steam to the turbine. On 
reaching its designed speed, the main governor takes 
control, and the machine is then ready to take 
load up to its maximum rated output. Remote opera- 
tion is effected by means of a single push-button, 
and the operation is fully automatic in case of the 
failure of the main electrical supply. The electrical 
relay circuits are battery operated. 

A diagrammatic arrangement of the set is shown 
in Fig. 8, and it will be observed that the main 
components consist of the turbine itself, an electri- 
cally-operated main stop valve, the main throttle 
valve with its switchboard and governor controls, 
and two auxiliary oil pumps. The figure also shows 
the emergency trip gear control, the solenoid 
and hand trip and emergency governor, and the 
turbine oil pump. The main interest of the set lies 





| turbine set runs at 3,000 r.p.m., and it is of particu- | be described in great detail. Photographs of the 


set are reproduced in Figs. 1 and 2, and a section 
through the turbine and generator is given in 
Fig. 3. The turbine consists of a single Curtis 
wheel exhausting to atmosphere, and designed to 
pull its full load at 125 lb., 250 lb., or 600 lb. per 
square inch steam pressure. For this purpose, 
three batches of inlet nozzles are provided. When 
working at 125 lb. per square ineh pressure, all the 
nozzles are open, while two batches only are open 
when working at 250 lb. per square inch pressure, 
and one batch only when working at 600 lb. per 
square inch pressure. As will be clear from the 
figure, the turbine casing is divided in the vertical 
plane at right-angles to the axis of rotation, and the 
turbine rotor is of the overhung type mounted so 
that it can be removed from the casing without 
disturbing the electrical rotor or bearings. To 
facilitate the removal of the turbine wheel, a special 
shaft extension is provided which screws on to the 
shaft end and takes the weight of the wheel until 
it is clear of the casing, and can be lifted by the 
crane. 

The governor gear is illustrated in Fig. 4. The 
main stop valve, which can either be operated by 
hand or by remote electrical control, is shown on 
the right, and the oil-operated main throttle valve 
in the centre. The latter valve is controlled by 
the governor, shown on the left, in the usual manner, 
with an electrically-operated speeder gear. Between 
the main stop and throttle valves is the emergency 
stop valve of the butterfly type. This valve is 
connected to an unbalanced ring-type emergency 
governor, which can be tripped either by hand at 
the turbine or electrically from a remote position. 
The emergency trip gear is shown in Figs. 5 to 7. 
It will be seen that the displacement of the un- 
balanced ring, shown on the left, tilts over a spring- 
loaded lever. In its normal position, a projection 
on this lever engages with the end of the lower 
arm of the bell-crank lever shown, but when the 
lever in contact with the ring tilts over, the 
bell-crank lever is released. The upper arm of the 
bell-crank lever is connected through an oil pilot- 
valve spindle to the operating crank and resetting 
handle, the operating crank being in turn linked 
to the butterfly valve. The valve is actually closed 
by the helical spring shown in the figure connected 
to a lever on the lower side of its spindle. When 
the valve closes, the pilot valve spindle moves to a 
position in which the oil port leading to the relay 
valve and trip cylinder is cut off from the main 
supply and opened to atmospheric pressure, allowing 
the oil in the throttle valve relay cylinder to escape, 
and the valve to close under the influence of the 
spring shown above the operating piston in Fig. 4, 
The upper end of the rod, shown in Fig. 5, connect- 
ing the operating crank to the butterfly valve, is 
slotted, so that the pilot valve spindle can move 
freely even though the butterfly valve were to 
remain in the open position at the time of tripping. 
It will thus be seen that double security is attained, 
since in an emergency, either arrangement can be 
operated conjointly and independently of the other. 
It will be noticed that there is a solenoid below the 
resetting handle in Fig. 5. This solenoid is for 
the remote electric tripping, and it will be seen that 
it is linked to a double-ended lever, the upper end 
being in contact with a spring-loaded plunger, of 
which the left-hand end is, in turn, in contact with 
the trip lever. The cross spindle on which the double- 
ended lever just referred to is mounted also carries 
the handle for the hand trip, so that either the 
hand or remote trip operate both emergency valves. 

The diagram of connections for the automatic 
control of the turbine is given in Fig. 14. Three 
separate electric supplies are taken to the control 
gear. The first consists of a 50-cycle alternating- 
current supply at a pressure of 400 volts from the 
main auxiliary supply line. The second is also a 
50-cycle alternating-current supply, but at a 
pressure of 110 volts, transformed down from the 
main auxiliary supply line for feeding the indicating 
lamps. The third supply is obtained from a 110-volt 
direct-current battery for operating the main stop 
valve control motor, and in the event of failure 
of the main auxiliary supply, to also feed the indi- 





cating lamps. The controls are arranged so that 
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the set can be started up either by a Tate controller | 
mounted on the gauge board in the engine room, | 
by a no-volt contactor connected to the 440-volt | 
main alternating-current auxiliary supply, or by| 

push button from the control panel in the control | 
room. The no-volt contactor is so arranged that | 
when the pressure falls below, say, 100 volts to | 
150 volts, the contactor opens the circuit and operates | 
the Tate emergency controller to start the turbine 

by energising the valve control motor. The push | 
button on the control panel is connected in the | 
440-volt alternating current circuit so that when 
the button is pressed the circuit is broken, thus 
operating the Tate control gear, as in a drop in the | 
voltage. The no-volt contactor, which is shown in 
Fig. 17, is provided with a push button for resetting. 
Sections through the no-volt coil and mechanism 
operating the contactor are given in Figs. 11 and 12. 
It will be seen from the figures that the contactor 
shaft is spring loaded, and is held by a lever with a 
roller engaging with a trip lever, the latter being 
operated by nuts on the solenoid spindle. The 
arrangement for resetting by push button will be 
clear from the figures. When the contactor has 
operated either automatically or from the push 
button on the control panel, it must be reset before 
the stop valve can be closed by the Tate controller. 
The latter is provided with red and green signal 
lamps arranged so that when the machine is not | 
running, that is, the stop valve is closed, the green 
light only is lit up. If the stop valve is either | 
opening or closing, both green and red lamps are 
lit, while when the valve is fully open only the red 
lamp is illuminated. 
coloured lights normally work off the 110-volt | 
alternating-current pilot lamp circuit, but in the | 
event of the supply failing, an automatic switch | 
changes over the lamp circuit on to the 110-volt 
direetseurrent battery. In addition to these signal 
lamps, a red lamp is fitted on top of the gauge | 
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previously stated, a push button is provided on the 
control panel to stop the set by operating on the 
turbine emergency trip gear through a solenoid. 
The shutting down of the turbine is accomplished by 
operating the trip gear, thus ensuring that the bear- 
ings receive an uninterrupted supply of oil until the 
turbine comes to rest. After the set becomes sta- 
tionary, the steam supply is cut off at the stop 
valve in the usual way 

The arrangement of the Tate valve control is 
shown in Figs. 9 and 10, the valve and operating 


|gear is shown in Fig. 16, and a diagram of con- 
| nections is given in Fig. 15. The apparatus consists 


of a special motor, shown on the right in Figs. 9 and 
10, coupled to the valve spindle by means of 
double spur-reduction gearing, the drive incorporat- 
ing a solenoid-controlled spring clutch and a solenoid- 
operated valve spindle clutch. The spring clutch 
is of the friction type, and is shown in part section 
on the intermediate gear spindle in Fig. 9. 


coupled to the solenoid, so that when the valve- 


spindle clutch is in the position for hand operation, | springs. 


the spring clutch is disengaged, allowing the motor 
to revolve freely. As will be seen from Figs. 9 and 10, | 





| proportioned to transmit the maximum permissible | being compressed, 
| torque required to operate the valve. 
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spindle nut. When the handwheel is rotated 


in the direction to open the valve, the spindle nut 
is driven through the end of the slots in the clutch 
member coming into contact with the projections 
on the tongue plate. If the handwheel is rotated 
in the opposite direction, the tongue plate is again 
driven, but in this case through the cushion springs. 
It will be observed from Fig. 9 that dogs are also 
provided on the lower face of the clutch member d. 
with corresponding dogs on the upper face of 
the gear member a. When the handwheel is 
engaged, these dogs are separated so that the 
motor can run freely. When the solenoid is 
energised for power operation of the valve, the 
spring clutch is loaded and the upper dogs on the 
spindle clutch member are released and the lower 
dogs engaged. The tongue plate is turned in the 
two directions as in the case of hand operation, 
and when closing the valve, the first contact of the 


It is| valve face and seat results in the cushion springs 


and the limit switch which 


The valve | shuts off the motor, is so timed as not to come into 
| spindle clutch and spring clutch are interlocked and | operation until the valve is shut dead tight by the 


motor exerting its force through the compressed 
The amount of compression varies from 
5 deg. to 10 deg., according to the pitch of the 
valve-spindle thread. The arrangement for operat- 


the solenoid is coupled to a lever on a horizontal! ing the limit switch will be clear from Fig. 9, 
shaft, a second, forked, lever at the other end of the | but it should be explained that this switch is 
shaft engaging with a cod piece on the valve- spindle | arranged not only to cut out the motor, but also 
clutch. There is a second fork on the shaft, engaging | to release the solenoid and dise engage the clutch, 


with the friction clutch. When the solenoid is not 


|energised, the cross shaft is rotated to release the 
As already mentioned, the | friction clutch and to move the member d of the} pletion of the stroke of the solenoid engages the 
Dogs are formed on the | handwheel with the valve spindle, and, as explained, 


spindle clutch upwards. 
upper face of the member to engage with corre- 
sponding dogs on the bottom face of the handwheel. 


| It will be observed from Fig. 10 that two slots 
fare provided in the 


clutch member d, through 
the ends of which projections pass, with cushion 


so that the motor is instantly released to prevent 
sudden arrest of the revolving parts. The com- 


| disengages the spring clutch in readiness for the 
next operation. The flexibility of the spindle clutch 
is limited by a stop on the spring plate engaging 
with a slot in the tongue plate to protect the springs 
from excessive loading in the event of the valve 


board in the engine room, and is arranged to light! springs between them. Two of these projections being seized up, or in any conditions in which the 
up as soon as the control switch is energised and the | are formed on a tongue plate b, as shown in Fig. 9, | valve spindle is prevented from moving. 
stop valve commences to open. 
on until the stop valve is subsequently closed. As 


‘in Fig. 9. 





A condi- 


The lamp remains | and the other two on a spring plate c, also shown| tion of excessive overload, such as is caused by 
The tongue plate 6 is keyed to the! starting a jammed or seized-up valve, is met by the 
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automatic releasing qualities of the two clutches 
in such a manner that no part of the valve or gear 
is subjected to excessive stress. The teeth on the 
lower face of the clutch member d, and on the 
upper face of the gear member a, already referred 
to, are formed with inclined faces, so that they 
separate in case of such an overload as that referred 
to. When such separation occurs, the clutch 
remains uncoupled for a period to permit the 
motor to accelerate, after which a rapid re-engage- 
ment takes place which administers torsional 
impulses to the valve spindle. The clutch will 
continue to disengage and re-engage in this manner 
until the excessive resistance is overcome without 
damage. Should the resistance be extreme and 
the valve refuse to move, even after repeated 
impulses, the prolonged continuance of the notching 
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effect provides an audible warning and indicates 
that the valve is incapable of being traversed by the | 
motor. This system of solenoid-operated clutches | 
is such that there is instantaneous response to the | 
action of the controller and limit switches, and | 
there is no danger of over-running or jamming. The 
mechanism automatically limits the torque and 
stresses to a safe maximum value, to which the 
various parts are subjected even when indiscrimin- 
ately operated. 

It is unnecessary to return the controller to the 
“off” position after, an operation is completed, 
as the limit switch ensures that all circuits are 
opened to the valve-operating mechanism. When 
the controller handle is left at an operating point, 
the valve is electrically locked. Manual interference 
is then impossible. An attempt to move the valve 
by hand will bring the gear into action by the 
resetting of the limit switch. This causes the 
withdrawal of the clutch from the handwheel and 
its engagement to the motor, so that the valve 
returns to the position in which it is locked. This 
operation gives visible and audible warning that 
the valve is electrically locked. Inching is per- 
formed by working the controller between the 
“ppropriate operating’ and “ off”. points. The 
mechanism responds accurately to the action of 
the controller, and very fine movements can be 
obtained for regulating purposes. The limit switches 





are of the qnick make and break type, set to open 
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the circuits to the motor and solenoid upon the 
valve reaching the full shut or full open positions. 
A diagrammatic arrangement of the turbine oil 
system is given in Fig. 13. The main oil pump 
is of the gear type, and is shown driven from the 
governor shaft on the extreme right in Fig. 8. 
This pump supplies oil to all the main bearings and 
to the governor relay system, as indicated in 
Fig. 13. Duplicate auxiliary steam-driyen centri- 
fugal oil pumps are provided for starting up or 
running down, these pumps being shown in both 
the figures referred to. They are supplied with 
steam from a pipe situated between the main stop 
valve and the emergency stop butterfly valve, as 
indicated in Fig. ‘8. A_ tee-connection takes 
steam through a stop valve to each pump via an oil- 
pressure regulated throttle valve, so arranged 
that. when the oil pressure builds up to a pre- 
determined value, as the speed of the turbine and 
of the main oil pump rises, the steam supply to the 
auxiliary pumps is cut off and the main oil pump 
takes up the entire service. Conversely, when the 
set is being shut down, and the oil pressure falls, 
due to the reduction in speed of the main pump, 
the regulators admit steam to the auxiliary pumps, 
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which then continue to function until the main 
stop valve is closed. The oil cooler, shown on the 
right in Fig. 13, is supplied with cooling water 
from an elevated storage tank by gravity feed, the 
flow of water being controlled automatically by 
means of a valve, operated by the oil pressure, in 
the cooling-water supply line. The operating 
cylinder for the valve is connected to the main oil- 
supply system, and is arranged so that the cooling- 
water valve is open so long as oil is, being pumped 
through the system. In conclusion, it may be 
mentioned that the set was designed by Mr, J. P. 
Chittenden, Chief Turbine Engineer of Messrs. 
The English Electric Company, Limited, in con- 
sultation with Mr. H. Ewbank, Chief Engineer of 
Messrs, Edmundsons Electricity Corporation, Ltd. 
and our thanks must be expressed to botb firms 
for permission to publish the particulars given. 
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X-Rays in Theory and Hxperiment. By Artrucr H. 
. Comreton, Ph.D., Se.D., LL.D., and Samver K. 
Auutsoyx, Ph.D. London: Macmillan and Company, 
Limited, [Price 3ls. 6d. net.] 
Dr. Compron’s book on X-Rays and Hlectrons, 
published in 1926, proved a valuable, contribution 
to the sum total of our knowledge regarding the 
physics of X-rays as known at that time. In his 
latest work, in conjunction with Dr. Allison, fresh 
light is cast on X-ray phenomena; the whole field 
is surveyed, emphasis being, laid on those aspects 
which are of fundamental physical significance. 
The early sections of this volume are devoted to 
a study of the properties, production and scattering 
of X-rays. These are comprehensive, and show in 
a very clear manner how the intimate overlapping 
of the classical and quantum features of X-ray 
scattering have provided a valuable means of study 
in atomic. physics, In applying the dispersion 





theory to X-rays, equations are developed similar 
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to those obtained by Lorentz, in which it is shown 
that this theory predicts an absorption curve for 
X-rays which is widely different from that experi- 
mentally obtained. In the effort to remove this 
discrepancy, a new theory of X-ray dispersion has 
been developed. Among the wealth of useful dis- 
cussion in this volume is a section devoted to the 
presentation of a brief account of the methods 
used in the study of crystal structure. This deals 
in a very able manner with the diffraction of X-rays 
by a crystal lattice, but the attempt is only made 
to locate the maxima in the diffraction pattern. 
In a subsequent section this,aspect of the subject 
is enlarged upon and investigations are made into 
the intensity of the reflection, the shape of the 
intensity versus angle curve near a diffraction 
maximum, and the resolving power of the diffracting 
mechanism. In chapters dealing with the inter- 
pretation of X-ray spectra and accurate methods 
of X-ray wave-length measurement, the funda- 
mental conceptions are considered in detail, with 
exceptionally clear studies of Pauli’s exclusion 
principle as applied to atomic structure, the use 
of the spin doublet formula in X-ray spectra, X-ray 
level diagrams, the structure of absorption edges, 
and some methods for the absolute measurement of 
the Bragg angle for an X-ray line. 

A valuable feature of the volume is the large 
number of well-drawn illustrations and the appen- 
dices, which cover such fields of the subject as the 
velocity of a wave-group, form factors, the critical 
absorption wave-lengths of the elements, and 
some applications of reciprocal vectors to crystal- 
structure problems, 


Fé of the iret Congress for Bridge and Struc. 
tural : ing. Zurich: A.G. Gebr. Leemann 
and Company. [Price 36 Swiss francs.) 

Ir is in the nature of things that engineers interested 
in @ special branch of activity should, from time to 
time, hold international meetings to discuss their 
outstanding problems, which frequently arise from 
recent developments in the design and construction 
of particular classes of work. Such conferences 
result, in turn, in the publication of valuable reports, 
as is the case with the volume under review, which 
is devoted to an account of the discussions on the 
papers presented to the Congress on Bridge and 
Structural Engineering held in May, 1932, in Paris. 
It is, however, in some respects to be regretted that 
the discussions and the papers involved were not 
printed together in one volume, or two, as this 
would have made for conciseness and facilitated 
reference to the points raised in the various 
discussions. 

When taken as a whole, the volume forms a very 
useful summary of the available information on the 
many-sided activities of structural engineers, though, 
of course, some of the observations possess greater 
practical value than others. For instance, with 
respect to structures in general, the opinion was 
expressed that extensive tests were required in 
connection with the calculation of stresses in the 
“inelastic region’’ of the materials in question. 
Apart from the academic interest attached to the 
matter, the practical value of such information is 
open to question, since many engineers would 
doubtless condemn a structure in which the material 
had been stressed beyond the elastic limit. Engin- 


eering materials are, in general, of service only | 


so long as they remain in an elastic condition, beyond 
which they form a source of danger, depending 
upon the history of the material during the course 
of manufacture and subsequent service, the precise 
details of which would be almost impossible to 
trace in practice. A number of instructive remarks 
were made on the subject of reinforced-concrete 
structures in general, and on the “ mushroom ” 
system in particular, and it is apparent that there 
is a need for tests with models subjected to the 
effects of statical and dynamical loads. It is only 
by such means that account can be taken of the 
manner in which the stress becomes more or less 
evenly distributed, firstly, between the composite 
materials, and secondly, between the various 
members of a given structure. In this connection 


it is of interest to note that some of the contribu- 
tions dealt with the theoretical and experimental 
methods available for the evaluation of the stresses 





on structures acted on by periodic forces and 
loads. 

Matters pertaining to the manufacture and the 
testing of welded joints, not unnaturally, gave rise 
to a number of useful suggestions, so that the pages 
devoted to the discussion under this heading should 
appeal to a wide circle of engineers. An extension 
|of the use of automatic welding machines will 
probably be the means of solving a number of the 

questions raised by various speakers, at least with 
| respect to certain kinds of construction, and the 
| method should make for a reduction of the labour 
involved in the testing of welds. While a con- 
siderable amount of work has been done on the 
theory of foundations and earth-pressures, there is 
|a want of reliable data derived from measurements 
with specified kinds of soil. In view of the great 
| variety of soils encountered in practice, this is an 
| instance where the use of an international code or 
| set of regulations for testing would be invaluable, 
| otherwise the interpretation of the results may well 
|lead to considerable confusion. An international 
|agreement on the point should not be a difficult 
| matter, as such questions as factors of safety do 
| not enter into the problem. 

| The volume deserves a wide circulation amongst 
| structural engineers, and it should be on the shelves 
| of every college where the subject is taught, since 
|there is a mass of valuable information in the 
| book. 





The Measurement of Inductance, Capacitance and 
Frequency. By AtsertCampsett, M.A.,and Ernest C. 
Curtps, Ph.D. London: Macmillan and Company 
Limited. [Price 30s. net.] 

THE early part of this volume is familiar to all 
students of physics, in that the major portion of that 
section has already appeared in the Dictionary of 
Physics. The originally published text has been 
largely rewritten and revised in order to bring the 
subject-matter more into conformity with recent 
developments in the theoretical aspects of the 
subject. The new matter dealing with the measure- 
ment of frequency and the uses of alternating- 
current potentiometers are excellent surveys and 
well summarise recent researches in these branches 
of scientific thought. It should be emphasised 
that the problems considered in this volume relate 
almost entirely to alternating currents. 

In discussing the measurement of self-inductance, 
the authors classify the various methods which 
have been applied according to the chief electrical 
property in terms of which the unknown self- 
inductance is determined. Typical methods are 
described and special cases are considered in detail. 
For the determination of the self-inductances of four- 
terminal low resistances such as are used for shunts 
to carry large currents special methods are employed, 
the most important of which is Orlich’s electrometer 
method, which is described in detail. Astbury’s 
recently developed method for the measurement 
of impedance is also considered. In the theoretical 
development of capacitance it has been shown that 
the capacitance of a condenser depends alone on the 
geometrical dimensions, the positions of the con- 
ductors, and the inductive capacity of the dielectric. 
A number of sections in this volume are devoted to 
a study of formule for the calculation of the capaci- 
tances of conderisers of various simple geometrical 
forms. In the measurement of frequency the 
authors have classified the many available types 
of frequency meters, and detailed descriptions are 
given of each class. Alternating-current potentio- 
meters have found some practical application in 
geophysical prospecting operations and are valuable 
instruments in investigating geological structure and 
localising mineral deposits. Geyger (Arch. fiir 
Elektrotech., page 109 (1929)) has developed a method 
of carrying out the survey of the surface potential 
distribution in which one exploring electrode is fixed 
and the other describes circles round it, the voltage 
between the two being measured as the direction 
of the radius joining them changes. Gall (Jour. 
Sci. Instruments, page 305 (1931)) has adapted an 
alternating-current potentiometer for investigating 
the disturbances caused in telephone lines by power 
circuits, in particular when earth returns are used. 
The same instrument has also been used for inyesti- 





gating the transmission of waves of magnetism 














along an iron bar, for tracing the distribution of 
magnetic field round submarine cables, and also in 
the study of acoustic problems. 

The whole text of this volume is the result of a 
ripe experience and careful research in highly 
complex scientific problems. The volume is of 
merit not only as a scholarly contribution to the 
subject, but also for its style and the ability shown 
in marshalling facts and indicating their true 
significance. 


Limestone and Its Products. Their Nature, Production 
and Uses. By Atrrep B. Searte. London: Ernest 
Benn, Limited. [Price 42s. net.] 

THe immense importance of the réle played by 
limestone in the realm of nature can hardly be 
over estimated. It is essential for the growth 
and reproduction in plant and animal life, is one 
of the inorganic materials carried in solution in 
the waters of rivers, and is used extensively as a 
raw material in agriculture, building operations, 
road making, metallurgical operations, chemical 
industries and glass making. The production of 
various types of cement by calcining mixtures 
of limestone and sandy clay has developed into an 
industry of great economic importance. Limestone 
was brought into use at a very early stage in the 
history of man, principally in the erection and 
decoration of buildings. The Greeks used lime 
plaster for the decoration of their temples and many 
instances occur in the monuments of ancient 
Egypt of the remains of lime plaster in a remarkable 
state of preservation. Both Pliny and Dioscorides 
describe the process of lime burning, which inci- 
dentally deviate but little from the methods still 
in use in some parts of this country. Although 
limestone rock consists essentially of calcium 
carbonate, it may exhibit wide differences in charac- 
teristics. Limestones, in general, are bedded 
rocks of sedimentary origin and are composed mainly 
of the calcareous remains of marine organisms. 
In regard to the matter of biological action, it is 
thought by Drew and Vaughan (U.S. Geological 
Survey) that bacterial processes have played an 
important part in the formation of the non-fossili- 
ferrous limestones of geological ages. Chalky 
deposits are being laid down in some parts of the 
world, particularly in Florida, by the sea bed, 
apparently as the result of the precipitating power 
of bacteria. Rock phosphates have probably 
been formed by the replacement of the carbonate 
radicle in limestone by phosphate, the latter having 
been removed by percolating waters from guano. 
The far-reaching importance of the relative abun- 
dance of limestone in the British Isles is not generally 
recognised. It is a valuable national asset, for 
there is scarcely any department of modern activity 
in which limestone does not enter either directly or 
indirectly. 

In the volume under review, the author has 
indicated the many industrial uses of limestone 
and its products, and described the methods of 
preparation and the properties desirable in lime- 
stone for use in particular industries. Mr. Searle 
compares the different types of lime kilns and 
adequately considers the relative importance of 
different factors. The methods of lime production 
are described and a résumé is given of the general 
principles involved. 
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THE STABILITY OF VERTICAL- 
WALL BREAKWATERS. 
By Brysson Cunnineuam, D.Sc., M.Inst.C.E. 


Ir will be within the recollection of readers of 
ENGINEERING that in January last year an account* 
was given of the disastrous experience at the port 
of Algiers in the preceding February, when a length 
of 401 m. of newly-constructed breakwater collapsed 
during a storm of exceptional severity. In the 
article in question a reference was also made to the 
storm of the previous year which had caused the 
destruction of 700 lineal m. of a similar work st 
the port of Catania. Both these breakwaters 
were constructed to the same type, viz.,a vertical wall 
of superimposed blocks based on a foundation of 
rubble stone, and the double disaster, following 








* See ENGINEERING, vol. cxxxix, page 27 (1935). 
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only a few years after a catastrophe of the same | and outer faces of the wall, but whereas the bloeks 
nature at Antofagasta, Chile, has naturally caused|at Catania were simply superimposed without 
a certain amount of uneasiness and misgiving asto| bedding or bonding, those at Algiers were pro- 
the stability and trustworthiness of such vertical-| vided with internal hollow shafts or wells, which, 
wall breakwaters, particularly in Italy, where a/on completion of the wall to full height, were filled 


considerable number of harbours are protected 
by works of this kind. The subject was reviewed 
at length last summer in a lecture at the Institution 
of Civil Engineers by Professor E. Coen Cagli, of the 
School of Engineering at Rome, and the matter 
being so important from a harbour engineering 
point of view, it will be advantageous to consider 
the conditions of stability of such breakwaters 
in the light of certain experimental researches on 
small-scale models, the results of which Professor 
Cagli described in his lecture. Professor Cagli, 
it may be added, was chiefly responsible for the 
introduction into Italy of the vertical wall break- 
water, which he recommended for adoption after 
an official visit to Great Britain in 1896, during 
which he had the opportunity of studying the break- 
waters at Dover, Sunderland, Tynemouth, Aber- 
deen, Peterhead and Wick. 

It should be recalled that although the break- 
waters at Catania and Algiers were of similar design 
and calibre, the failures were brought about in 
entirely different ways, due to an essential difference 
i construction. Both breakwaters were built of 


massive concrete blocks of cyclopean proportions, 
in the case of Catania, 12 m. long by 4 m. by 3-25 m. ; 
and in the case of Algiers, 11 m. long by about 
4m. square. These blocks, weighing, respectively, 
320 tons and 400 tons, were set, as headers, trans- 
versely in the moles, their ends forming the inner 


| 
| 








with concrete, reinforced by steel bars, so as to form 
a coherent structure from base to coping. As might 
be not altogether unexpected under such conditions, 
the mole at Catania failed by the sliding of the 
blocks over one another in successive courses 
as indicated in Figs. 1 and 2, which give typical 
sections, whereas the mole at Algiers collapsed 
as a whole, i.e., in intact vertical sections before 
fracturing and disintegrating, collapse being brought 
about by the undermining of the rubble mound 
through wave action and the erosion of a deep trench 
in the soft sea floor, which consists of sand and mud, 
at the foot of the wall. The conditions produced at 
Algiers are shown by the typical diagrams, Figs. 3 
and 4. 

As was urged by Professor Cagli in his lecture, 
there is abundant justification for regarding neither 
of these experiences as involving any condemnation 
of the principle of the vertical-wall breakwater. 
Had the blocks at Catania been closely bonded 
and interconnected, and had the foundation mound 
at Algiers been better protected from undermining 
and erosion, probably neither of the disasters would 
have occurred ; at any rate, the works would in all 
likelihood have survived with damage of a not 
irreparable character, notwithstanding the fact 
that the storms they experienced were of unprece- 
dented violence and generated waves of a magnitude 
not contemplated when the breakwaters were 
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| designed.* With the exception of Catania, all the 
| chief breakwaters in Italian waters, built as vertical 
walls with cyclopean blocks, as well as these of 
lesser importance, have successfully withstood 
the onslaught of the heaviest seas to which they 
have been subjected. The incidents at Catania 
and Algiers have, indeed, served to indicate certain 
defects which can be remedied without materially 
affecting the accepted type. It is realised that the 
depth of water to the foot of the wall needs to be 
greater in order to safeguard the rubble mound, 
and in the case of existing breakwaters, as at Genoa 
and Bari, the width of the berm or ledge at the 
top of the mound is being increased and the side 
slopes less steeply inclined. 

Hitherto, there has been a considerable degree 
of assumption in calculating the effects of wave 
pressures on breakwaters for lack of adequate 
data with regard to wave action, i ly as 
regards impact on a vertical wall and the intensity 
of pressure at different levels. The matter came 
up for discussion at the XIVth International Congress 
of Navigation, held at Cairo in 1926, and a special 
committee was then appointed to investigate 
the subject. In conformity therewith, a series of 
observations has been carried out at the port of 
Genoa by means of the installation of a hollow 
block in the outer, or Principe Umberto, mole, 
containing apparatus for recording mechanically 
on the spot piezometric readings of wave pressure 
at various altitudes and depths, and also for trans- 
mitting them electrically to an internal station for 
record in the form of continuous “ oscillograms,” 
as mentioned in the article in ENGINEERING pre- 
viously referred to. These oscillograms, described 
by Dr.-Ing. Salvatore Levi in L’Ingegnere of 
August 1, 1934, are of an exceedingly interesting 
character and furnish valuable information respect- 
ing the range and extent of wave pressures. 

The results so far recorded at Genoa in the case 
of waves striking the breakwater at right angles, 
but in no instance attaining the possible maximum 
length, nor exceeding 5 m. in height, were reported 
by Professor Cagli in his lecture to show : 

(1) That the horizontal stresses (that is, excess 
of positive or negative pressure, according as it is 
either landwards or seawards, compared with the 
calm water level) exerted by oscillating waves 
reach a positive maximum value, generally a little 
below the level of smooth sea. 

(2) That the positive maximum stress is very 

nearly equal in all cases to the hydrostatic pressure 
due to the height (2h) of the wave impinging 
against the wall. 
(3) That this same stress diminishes rapidly 
above smooth sea level, even if the breakwater 
parapet is surmounted by the waves, the crests of 
which usually surpass, often considerably, the 
theoretical height corresponding to an amplitude of 
oscillation double the height of the incident wave : 
this fact alone proving, at the outset, that the 
pressures exerted by waves against walls are not 
of a simple static nature, but are a combination of 
static pressure and dynamic force. 

(4) That the positive maximum force diminishes, 
on the other hand, below smooth sea level, the more 
slowly as the ratio of height to length of the wave 
decreases. In the case of waves of ordinary propor- 
tions, the force is reduced at the foot of the wall to a 


* At Catania the waves in the open hed a hei 
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value which always exceeds one half the maximum, | employed three working levels would be necessary for | it is tipped behind the tail tower by fitting this tower 


while it remains sensibly uniform and equal to th 
maximum from the sea surface to the foot of the 


wall in the case of waves which are exceptionally | 


long a8 compared with their height. 


(5) That the maximum negative stress below | 
the trough of the wave in contact with the wall is | had to be adapted to frequent changes of level. 
sensibly equal at all levels to the corresponding | 


positive stress. 
(To be continued) 








BLEICHERT CABLEWAY DRAG- 
LINE EXCAVATORS. 


(Concluded from page 88.) 


The Application of Cableway Excavators.—Although 
the cableway drag-line excavator may be employed in 
such a large number of different ways that it is not 
possible to attempt to specify them, it will facilitate 
understanding of the operation of the machine if one 
or two typical examples of its employment are referred 
to. In some cases of la.ge open-cut mines the excava- 
tors offer a type of servic which it is difficult to parallel 
by any other means. An example of such conditions 
is furnished by the brown-coal workings of Messrs. 
Gewerkschaft Frielendorf, a section through which is 
given in Fig. 22 on this page. Two seams of brown coal 
are worked. They are separated by a stratum of 
ym hard sandy clay, the overburden con- 
sisting of a thick layer of basalt. The surface layer is 
removed by power navvies mounted on chain tracks, 
as shown in Fig. 22, the coal and the layer of clay 
being dealt with by the cableway excavator. The 
seams are very in the transverse direction of 
the open workings, and if bucket excavators were 


| porting the coal to ground level and conveying the 
spoil to the dump, and these arrangements would have 


| to the crushing plant, which is incorporated in the tail 


| excavation below the engine-tower level is 197 ft. 


e | dealing with the coal layers and the intermediate strata | with a belt conveyor extending to the rear. 
| of clay. 
on account of the irregular character of the seams. 


The terraces would be difficult to arrange | 
| 


Arrangements would also have to be made for trans- 


By employing a cableway excavator, only one 
working level is required for the engine tower on the 
basalt, and rail tracks and terraces are entirely dis- 
pensed with. The coal is carried directly from the pit 





tower, as illustrated in Fig. 26 on page 150. The 


| spoil is dumped in front of the tail tower, filling up the | 


exhausted working, as shown in Fig. 22. The cable- | 
way bucket adapts itself to the irregularities of the 
seams without difficulty, as the connection between | 
the ropes and towers permits variation in their relative 
heights and the chain tracks can contend with heavy | 
gradients in the longitudinal direction. A view of the | 
Frielendorf working. looking from the engine tower | 
end, is given in Fig. 23 above. The excavator ropes | 
have a span of 1,378 ft., and the maximum depth of | 


The cableway excavator can be advantageously | 
employed when opening up a new mine. When} 


A view 
of an installation of this type is given in the photo- 
graph reproduced in Fig. 27 on page 150. The conveyor 
is fed from a bunker into which the cable-buckets tip. 
If only a small space is available for the dump, the pit 
must at first be opened up over as narrow a width as 
possible, so that the quantity of spoil is relatively 
small. As operations extend, the pit can be gradually 
widened by tipping the material in front of the tail 
tower and increasing the height from which the plant 
operates. In full operation the material is tipped on 
the face of the pit, and the worked-out ground is 
gradually filled up as the seam is followed. 

The exploitation of alluvial deposits of gold, tin, 
&c., may frequently be carried out in a simple way by 
the employment of a cableway excavator. Such 
deposits are found in connection with existing or former 
watercourses, and are not infrequently several miles 
long and comparatively narrow. The direction of 
excavation is preferably arranged at right angles to 
the axis of the cableway excavator, and not parallel 
with it, as in the examples already referred to. With 
an excavator having a span of, say, 800 ft., the towers 


| can be run on rail tracks on both sides of the deposit. 


as shown in Figs. 24 and 25 on page 143. The track 
is permanent in the sense that it does not require to 





removing the surface material, the width of the span| be shifted, but it has to be gradually extended in the 
must be small. so that the loaded bucket just clears the | working direction as excavation proceeds, This 
ground. This can be arranged without difficulty by | simple rail system is usually cheaper than the employ- 
shortening the main cables which are attached to the | ment of chain-track towers, which may, however, be 
tail tower by clips which permit this to be done, the | used if desired. The deposit is worked by first excavat- 
surplus length of cable being wound on a reel provided | ing a pit A having a length of from 250 ft. to 400 ft. 
or the tail tower. The surplus lengths of the other! the spoil being dumped as shown. When the section 
ropes are similarly wound on the drums of the driving | is exhausted, a second pit B is opened, it usually 
winches. As the depth of the pit increases, the ropes | being necessary to leave an undisturbed embankment 
are gradually let out until the full length is reached. | between the two pits as indicated at D in order to 
During the early stages, when the overburden cannot | control ground water. The excavated material 1s 
be discharged into the exhausted part of the workings, | delivered to a belt-conveyor located in front of the 
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running track of the engine tower, this being con- 
structed in sections so that it can be extended to keep 
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capital cost; (ii) wages of the operating staff; (iii) 
repairs and stores ; (iv) cost of power; (v) re-erection 



























































pace with the gradual advance of the excavator, The and nt. The relative weight of these 
conveyor delivers to the washing plant, and after treat- | individual factors will vary in itidividual cases depend- 
TABLE I.—Carrrat Cost or Casteway Drac-Ling Excavators. 
“ 
Bueket Capacity. | Width of Span. Output per Hour. Cost. 
Usieyt oie Hoisting LCi" Travelling ies 
| Equipment. | Equipment. 
Cub. M. | Cub. Yard.| Metres. Feet Cub. M. | Cub. Yd. RM. £*. 
em aes a Sar — — tak eateries, acide. 
+ 0-39 Pulley block } 100-150 328—492 Fixed | 10 13-0 | 11,000 538 
+ 0-6 | ‘“ | 100-150 828-492 - 15 19-6 | 14,000 685 
; |} 0-98 | . 100-150 328-492 20 26-0 | 18,000 881 
i } 1:3 | Pulley block | 150 492 Rail bogies | 30 | 39-0 | 50000 | 2,447 
1} 1-9 | Pm | 150 j 492 ” ij. 58°8 65,000 | 3,182 
2 2-6 wu 150 492 | 60 | 78-0 80,000 3,916 
2 2-6 | Luffing jib | 150-300 | 492-984 | Rail bogies | 80. | 104-6 120,000 | 5,874 
- a popes eS ee eee o. PPS) Pe ee - | inal So nities ——" 
4 5-2 | Luffing jib 200-450 } 656-1,476 | Chain tracks 140 183-0 300,000 14,684 
6 | 7-8 | pi 200-450 656-1,476 of | 180 235-0 | 500,000 24,474 
8 10-4 | * } 200-450 | 656-1,476 is 240 313-0 | 750,000 36,710 
! | 
* At par 20-43 R.M. = £1. 
TABLE IIIl.—Toratn Oprratine Costs or CaBLeway ExcavaTors PER CuBIcC METRE AND PER CuBIC YARD, 
| 
Type of Equipment. 
Stationary, with Pulley Block. Rumning on Rail Tracks, with Pniley Block. 
' 
i | | 71 ¥ ! ! } | ; ‘ + ri 
; Cub. Cub Cub. Cub. Cub. Cub Cub. | Cub. Cub. Cub. Cub. Cub. 
Size of bucket oes ‘d. w. | va. | Mw | va} om. | vd. | ™. Yd. M. Yd. 
| + | @as | 2 | 065 | @ | O98 | 1 1-3 15 1-96 2-0 2-6 
— —| -——- Pr epee ane i+ —_-—--—- —})-— - ‘— ——j— =| | | — | - | 
| R.M. |Shillings.| R.M. Shillings.| R.M. /Shillings.| R.M. |Shillings.| R.M. /Shillings.| R.M. Shillings. 
Interest and amorti- | 0-055 | 0-041 | 0-045 | 0-033 | 0-045 | 0-033 0-085 0-063 | 0-070 0-052 | 0-065 0-048 
sation | | | 
Attendance .. ..| 0-20 | 0-15 | 0-13 | 0-097| 0-10 | 0-074 | 0-10 | 0-074 | 0-065 | 0-048 | 0-05 | 0-037 
Repairs, new ropes | 0-09 0-067 | 0-09 0-067 | 0-09 0-067 | 0-08 | 0-06 0-08 0-06 0-08 | 0-06 
i and lubricants | | | | 
Electric power ..| 0-05 0-037 | 0-05 0-037 | 0-05 | 0-037 | 0-04 | 0-03 | O04 0-03 | 0-04 | 0-03 
Sundries ..| 0-08 0-022 | 0-03 0-022 | 0-03 | 0-022 | 0-03 | 0-022 | 0-03 0-022 | 0-03 0-022 
wr ~ nt _ —— ———E | oe — ——_—— —— - } _ _ ——_—_ — _ — - — —_— 
Total cost in R.M. 0-425 - 0-345 — 0-315 | 0-335 0-285 0-265 
per cubic metre | | | 
- nae aR pO SVERS SI TST. | 1h eet i. a Sry ————— —" onal en ——— - a 
Total cost in shillings | | 0-317 | | 0-256 0-233 | 0-249 | 0-212 0-197 
per cubie yard | | | 
od | ! ' I | ! ! | { 
Note.—Convertsions in this Table are at Par : 20-43 R.M. = £1. 


ment the spoil is passed into pit A, gradually filling it 
up. When pit B is exhausted, pit C is opened, the 
spoil from this being used for filling pit B, and so on. 

Installation and Operating Costs.—The economic 
results of any excavating plant depend on (i) the 


universal application. 





ing on local conditions, the class of labour available, 
&c., so that it is impossible to give any figures of 
The following figures, however, 
for cableway excavators, which are based on actual 
experience, and were given by Dr.-Ing. O. Gold in a 





paper read before the 12th Technical Congress of the 
Association of the Brown Coal Industry, may be taken 
to represent average conditions. 

(i) The original cost of a plant depends not only on 
the output and the class of material to be handled, but 
also on the equipment of the plant itself. In the 
figures given in Table I, on this page, it is assumed 
that an electric supply is available, and that the 
excavators are electrically driven, the material handled 
being a gravel, sand or sandy clay, with a piled 
weight of 2,700 Ib. to 3,200 lb. per cubic yard. The 
data given for excavators with bucket capacities of 
} cub, m., } cub. m., and } cub, m. apply to plants with 
a fixed timber engine tower and a movable anchorage 
trestle ; those for capacities of 1 cub. m., 14 cub. m., 
and 2 cub, m, to travelling steel towers with rail 
bogies and travelling by means of winches ; and those 
for 4 cub. m., 6 cub. m. and 8 cub. m. to steel towers 
with chain tracks. The spans given may be looked 
upon as representing normal practice for the corre- 
sponding bucket size. The cost includes erection, 
but not freight or foundation work, 

(ii) A small excavator with a fixed tower may be 
operated by one man, although increased output will be 
obtained if a second man is employed for lubrication 
and general assistance. On larger travelling plants, 
three men are sufficient—a driver for the excavator, a 
signaller and a man to attend to lubricating and to the 
engines or motors, The signaller is located in the pit 
and communicates with the driver by means of a 
signalling disc or a telephone. It is possible to continue 
operations in fog or snow. If the machines are 
mounted on chain-tracks, a fourth man will be required 
at the tail tower; as, however, he has to attend only 
to the steering of the tower, he can deal with three or 
even four excavators when a number are working side 
by side. In addition to this erew, some men will be 
required for maintenance, As already explained, no 
men are required for operating trains of wagons or 
other types of plant for removing the coal from the pit. 
In the Lausitzer brown-coal mines in which bucket 
excavators are employed, the average output of coal 
per employee is 40 to 50 tons, while the corresponding 
output under normal conditions with eableway ex- 
cavators is 70 tons. 

(iii) Under the heading, ‘‘ repairs and stores,” which 
includes lubricants, the most important item is un- 
doubtedly that of ropes. For the main cables, a fully- 
locked rope with an inner layer of trapezoidal wires is 
usually employed. Owing to its smooth surface, a 
cable of this kind is particularly suitable to withstand 
the action of the trolley wheels without local or undue 
wear. The drag, travelling and discharge ropes are 





j usually of Lang lay, although Seale construction is 


sometimes employed, For the hoisting and counter- 
weight ropes a triangular section is usual owing to the 
better contact obtained with the grooves of the rope 
sheaves and drums. The average lives of ropes in 
terms of material excavated is given in Table II, the 
figures relating to buckets having a holding capacity of 
10-4 cub. yd. of overburden. 


Taste Il.—-Life of Wire Ropes, 


cub. yd. 
Main eable 1,300,000 
Drag rope on 390,000 
Travelling rope 1,300,000 
Discharge ro oe 260,000 
Counterweight rope ... 520,000 


(iv) On the smaller type of machine the current con- 
sumption is about 1 kWh per cubic metre of material ex- 
cavated, equivalent to 0-77 kWh per cubie yard, On 
larger plants, the figure varies from 0:5kWhto1l-5kWh 
per cubic metre (0-38 kWh to 1-15 kWh per cubic yard), 
depending on local conditions. Im an actual case a 
plant with a 10-4 cub. yd. bucket showed a consump- 
tion of 0-76 kWh per cubic metre (0-58 kWh per cubic 





yard) in normal work, but on heavy ground the figure 
was 1 -5kWh percubic metre (1-15 kWh per cubic yard). 

(v) Generally speaking, important interruptions of 
service with these excavators occur only at times of 
rope replacement, although stoppages of this kind are 
considerably shortened if an experienced staff is avail- 
able. As an example, in a German brown-coal mine. 
where there are four 10-4-cubic yard excavators in 
service, a main cable can be replaced by a gang of 
10 men in from 6 hours to 10 hours, while a drag or 
travelling rope can be replaced by a gang of six, in 
from 5 hours to 12 hours. With the smaller types of 
excavator, both the men required and the times are 
considerably reduced. 

Figures for the total average operating costs, includ- 
ing interest and amortisation, of cableway excavators 
of various sizes are given in Table III, annexed. 
Interest and amortisation are taken at 15 per cent., and 
a working day of 10 hours for 300 days a year has been 
assumed. e average rate of wages for a shift of 
10 hours, including contributions to social funds, has 
been taken at RM. 10, and the cost of current at 





RM. 0-04 per kilowatt-hour (0-46d. per kilowatt-hour) 


NG. 








As will be seen, the total operating cost varies from 
0-425 RM. to 0-265 RM. per cubic metre, equivalent 
to 3-83d. to 2-39d. per cubic yard. In general, the 
running costs of large cableway excavators in German 
brown-coal mines vary from 0-10 RM. to 0-25 RM. per 
cubic metre (0-903d. to 2-25d. per cubic yard). In 
concluding our description of these interesting machines. 
we should add that this article is largely based on infor- 
mation which has been collected by Dr.-Ing. Hellmut 
Ernst, V.D.1. 








LETTERS TO THE EDITOR. 


CAST CRANKSHAFTS. 


To Tue Eprror or ENGINEERING. 


Srr,— With the general tendency towards higher 
rotational speeds for oil engines, the question of cast 
crankshafts is becoming a matter of some importance. 

I am particularly interested in Mr. Alan Chorlton’s 
reference to this subject in his letter in your issue dated 
January 24, page 88 ante. 

It so happened that, on the day which the paper 
referred to in his letter was read, I was discussing this 
question with the author, who is of the opinion that, 
in certain cases, cast-iron crankshafts might be feasible. 

It was admitted that such a method of construction 
would simplify the question of counter-balance weights, 
but with high-speed engines in particular, there are 
certain objections to the use of balance-weights because 
they reduce the natural frequency of the system which 
would necessitate an increase in shaft diameter and 
surface velocities which are already quite high enough. 

We have for the last seven or eight years been using 
cast-iron crank extension shafts on test, coupled to 
dynamometers, these being designed for engines 
developing 500 h.p. to 600 h.p. at 214 r.p.m., with a 
flywheel weight of about 8} tons, but these same shafts 
have successfully transmitted double that output 
without any signs of distress. They were made from 
cast-iron having a maximum tensile stress of about 
14 tons to 15 tons per square inch. 

Apart from technical considerations, however, the 
use of cast crankshafts will depend to a large extent, 
if not wholly, upon their acceptance by purchasers, 
and when it is considered that there are many users 
to-day who will not accept 28-32 ton steel for their 
crankshafts in moderate and low speed engines, the 
difficulties that may arise in trying to persuade them 
to accept the cast-iron crankshaft will be fully realised. 

I am, sir, 
Yours faithfully, 
H. J. Grepons, 
Managing Director. 
Crossley Premier Engines, Limited. 
Sandiacre. 
January 31, 1936. 








EXHAUST STEAM ‘TURBINES. 
To tHe Eprror or ENGINEERING. 


Str,—In your issue of January 31, 1936, page 
128, referring to the discussion on Dr. Sneedon’s paper 
entitled ‘‘ Exhaust Steam Turbines for Marine Propul- 
sion, with Special Reference to the Gétaverken System,” 
read before the Institution of Mechanical Engineers on 
January 24, 1936, some of the remarks attributed to 
me have been slightly misreported. In referring to 
the performance of a two-cylinder compound engine 
working in conjunction with an exhaust turbine, com- 
pared with that of a three-cylinder triple-expansion, 
exhaust-turbine combination, I stated that the efficiency 
of the former arrangement would be slightly less than 
that of the latter unless its cost were appreciably 
increased, From the remark attributed to me, é.e., 
“he could hardly agree that any improvement would 
result from replacing the low-pressure cylinder of a 
triple-expansion engine by an exhaust turbine,” a 
wrong impression may be created. Actual tests show 
that the efficiency of a two-cylinder compound engine 
working in conjunction with an exhaust turbine on 
the Bauer-Wach system is very little less than that of 
a triple-expansion engire-exhaust-turbine combina- 
tion, and it therefore follows that the gain in overall 
economy by substituting an exhaust turbine for the 
low-pressure cylinder of a straight triple-expansion 
engine is very considerable, and is, in fact, of the order 
of 20 per cent. 

I shall be much obliged if you will kindly have this 
matter corrected. 

Yours faithfully, 
P. L. Jonzs. 

Neptune Works, 

Walker, 
Newcastle-upon-Tyne. 
February 3, 1936. 
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THE LATE DR. F. R. LOW. 


Tue news of the death of Dr. Frederick Rollins Low 

after a long illness at his home at Passaic, New Jersey, 
U.S.A., on January 22, will be received with regret by 
many engineers on both sides of the Atlantic. Dr. 
Low, who was Chief Editor of our contemporary Power 
for a period of forty-two years and had also served 
as President of the American Society of Mechanical 
| Engineers, was born at Chelsea, Massachusetts, on 
| April 3, 1860. In 1874, he left school and took up an 
| appointment as clerk in a Western Union office where 
| he learned telegraphy and shorthand. Four years later 
he joined the staff of the Journal of Commerce, Boston, 
as secretary to the Editor, Mr. Thomas Pray. This 
| periodical devoted a portion of its space to technical 
| problems relating to textile-mill power plants and this 
encouraged young Low to study engineering in his spare 
time. He became intimate with engineers and par- 
ticipated in much of their work. As a result of his 
labours he was appointed Editor of the engineering 
section of the Journal in 1886. 

His long connection with the journal Power com- 
menced in 1888, in which year he left Boston for New 
York to take up the editorship. This journal had been 
founded four years previously to serve the needs of 
working power engineers and under Fred Low’s leader- 





Tue Late Dr. F. R. Low. 


ship its field was gradually broadened, without changing 
its practical character, to satisfy also the require- 
ments of professionally-trained power engineers, 
designers and consultants. During the eight years 
from 1898 to 1906, Mr. Low published four technical 
books dealing with various aspects of power engineer- 
ing. In 1930, at the age of seventy, he relinquished 
the editorship and was made Editor Emeritus of the 
journal. He maintained his connection with editorial 
and other work while his health remained good, but 
was obliged gradually to give up many of his interests, 
having been largely confined to his bed during the last 
few years of his life. 

Mr. Low was elected a member of the American 
Society of Mechanical Engineers as long ago as 1886. 
In 1918, he was made a vice-president of the Society 
and was elected to the presidential chair in 1924. At 
the time of his death he still occupied the position of 
chairman of two of the Society’s committees, dealing, 
respectively, with the codification of safety rules for 
the construction of steam boilers and unfired pressure 
vessels, and with the rules for testing boilers, turbines, 
engines and other power equipment. On his visit to 
London in 1924, as the Society’s delegate to the World 
Power Conference, he was made an honorary member 
of the Institution of Mechanical Engineers. In the 
| Same year he received the honorary degree of Doctor 
|of Engineering of Rensselaer Polytechnic Institute. 
| Dr. Low was also a member of the National Association 
|of Power Engineers, the Newcomen Society, the 
| Engineers’ Clubs of New York and Boston, and the 
| Verein deutscher Ingenieure. He was, moreover, an 
|honorary member of the National Association of 
| Practical Refrigerating Engineers and of the National 

Board of Boiler and Pressure Vessel Inspectors. 

| He occupied a unique position in the engineering 
| world, his friendly nature and sense of humour having 
|endeared him personally to a very large circle. His 














pularity was such that to nearly all he was known as 

Low, any other appellation being reserved for 

very formal occasions. e practical inclinations which 

served him so well in the early part of his career were 

successfully kept alive throughout his later years in 

spite of the difficulties which are so often found to 
interfere with this as a man’s field grows wider. 








GENERATING PLANT FOR 
MESSRS. HEAL & SON, LIMITED. 


Ir is somewhat surprising in these days of centralisa- 
tion, and especially in London, to find that it should 
be worth while for a firm to install an oil-engine driven 
electric-generating plant on their premises, as has 
just been done by Messrs. Heal and Son, Limited, 
193-198, Tottenham Court-road, W.1. The increasing 
demand for current for lighting and power in the 
firm’s showrooms and factories might have been 
expected to assure favourable revision of the supply 
company’s rates, but apparently this was not possible. 
As a consequence Messrs. Heal, after investigating 
alternative tariffs, decided upon generating their own 
current, and a scheme was prepared by Messrs. Barlow 
and Young, Limited, 19, Palace-street, S.W.1, in con- 
junction with Messrs. Ruston and Hornsby, Limited, 
Lincoln. It is anticipated that running expenses of 
the new plant will show a marked saving in the cost 
of electricity. This estimate is based on the present 
consumption, and takes into account not only the 
cost of fuel, lubricating oil, maintenance and repairs, 
&c., but full allowance has also been made for deprecia- 
tion, interest on capital, and additional rates. The 
increased consumption due to certain rebuilding 
schemes, &c., will, of course, increase the saving. The 
new plant, which was open to inspection on Monday 
last, consists of four generating sets of a total output 
of 257 kW, with space for a fifth, bringing the total up 
to 352 kW. 

Of the four sets now installed, two have five-cylinder 
vertical engines of 140 brake horse-power at 560 r.p.m., 
driving three-wire 220-440 volt, 95-kW direct-current 
generators ; one is a three-cylinder vertical engine of 
84 brake horse-power at 560 r.p.m., driving a similar 
generator of 56-kW capacity ; and the remaining one 
has a horizontal single-cylinder engine of 17 brake 
horse-power at 350 r.p.m., with a Texrope drive to a 
10-5-kW generator running at 1,500 r.p.m. All the 
engines were supplied by Messrs. Ruston and Hornsby, 
and are of the airless-injection cold-starting type. 
Two large air bottles are provided with a duplex 
electrically-driven compressor for charging. The 
horizontal engine, which runs all night, is designed for 
emergency hand starting. It has also a special lubri- 
cating system arranged so that the engine can run 
practically without attention. The other engines have 
integral Streamline lubricating-oil filters. The cooling 
water is supplied from a Premier cooling tower fitted 
on the roof of the building, the water being elevated 
by two electrically-driven pumps. Fuel oil is supplied 
from a service tank in the engine room, this tank 
being filled by a hand-operated pump from a 10-ton 
underground tank in the yard. The exhaust gases 
are led through Clarkson thimble-tube boilers, working 
in conjunction with a calorifier equipment, the water 
being used in connection with the general heating 
system. The generators were supplied by Messrs. 
Lancashire Dynamo and Crypto Company, Limited, 
94, Petty France, 8.W.1, and each has a Johnson and 
Phillips static balancer to deal with 25 per cent. out-of- 
balance current. The generating sets are all on a 
single heavy concrete foundation, under which is 4 
layer of cork. The block is isolated from the neigh- 
bouring ground by an air space all round the sides, to 
prevent vibration being transmitted to the building. 
The switchboard consists of eight panels, and is 
arranged for convenient operation for the very fluctua- 
ting load on the station. The lighting of the board and 
the station generally is excellent, and the same may be 
said of the ventilating arrangements, the engine-room 
being situated in a basement. 








Empree Exursirion, Sours Arrica, 1936.—Informa- 
tion has been received by the organisers of the Empire 
Exhibition to the effect that the South African Conference 
Lines have agreed to an arrangement whereby, although 
exhibits and goods shipped outwards for the Johannes- 
burg Exhibition are to be charged freight at the full 
tariff rates, any exhibits unsold and also all stands, 
fittings, and ap tus it may be desired to return, 
will be conveyed homewards freight free. The Depart- 
ment of Customs and Excise has informed the autho- 
rities that all goods imported into the Exhibition, other 
than goods intended for sale, will be admitted without 
payment of duty, and can be re-exported duty free. A8 

intended for sale, duty will be payable 
before re , but stocks to be drawn upon as required 
will be left in bond. No duty will be payable on goods 
unsold and re-exported. The offices of the Exhibition 
in London are at 21, Tothill-street, 8.W.1. 
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LABOUR NOTES. 


Tue central board of the Shipbuilding Employers’ 
Federation met in Edinburgh on Friday last week, 
and the executive committee subsequently conferred 
with the representatives of the shipyard trade unions 
on the subject of wages. Mr. Maurice Denny, the 
president of the Federation, informed the trade union 
representatives that he was authorised by the central 
board to say that, having regard to the representations 
made by the unions, and the improved prospects of 
the industry, they were prepared to depart from their 
proposal of December 20, that they should jointly 
await the issue of Lloyd’s Register’s figures for the 
March quarter, and grant a general advance of wages 
in two instalments at an early date. The employers, 
Mr. Denny added, had appointed a special wages 
committee to meet the committee of the unions with 
the object of agreeing without delay to a settlement 
for mutual recommendation to their respective con- 
stituents. Mr. W. Sherwood, who acted as chairman 
of the unions’ committee, in the absence through illness 
of Mr. W. Westwood, stated that the men’s representa- 
tives accepted the proposal. The joint committee is 
to meet in London on Wednesday next. 





The claim of the engineering operatives for an 
increase of wages is to be considered at a conference in 
London, on February 20, between the Engineering and 
Allied Employers’ National Federation and executive 
representatives of the trade unions. The unions desire 
an advance of 1}$d. per hour with an equivalent increase 
to piece-workers, and restoration of the pre-1931 
working conditions. 





The Sailors’ and Firemen’s and Catering Department 
Panels of the National Maritime Board met in London 
on Friday last week to receive the reply of the National 
Union of Seamen to the shipowners’ proposal that a 
committee should be set up forthwith to examine 
speedily and seriously whether a national settlement 
could be agreed on hours and manning, and that 
pending the report of that committee, consideration 
of the application for increased wages should be deferred. 
An official report issued at the close of the meeting 
stated that the seéamen’s representatives informed the 
shipowners that they could not agree to defer con- 
sideration of the application for restoration of the 
balanee of the 1932 wages cuts until a settlement had 
been reached with regard to y anata and manning. The 
shipowners’ representatives expressed their disappoint- 
ment with this decision, and at their request the 
meeting was adjourned. Consideration of the matter 
was resumed yesterday. 





The Times correspondent at Sydney states that, 
speaking on January 29 at a conference of inter-State 
Ministers of Labour called to consider employment 
questions, including the scarcity of labour in rural 
industries, Mr. Stevens, the Premier of New South 
Wales, said that the rate of absorption of unemployed 
into industry now was faster than the increase in the 
working population. It seemed to him that Australia 
was on the verge of an era when there would be a 
more or less permanent scarcity of skilled labour. The 
time had come, Mr. Stevens added, when they should 
stop thinking in terms of unemployment and think in 
terms of employment. There could be no ter 
proof of improvement than the fact that the conference 
would discuss a scarcity of labour spread over several 
fields. The days of full normal employment were 
returning. Employment figures in New South Wales, 
excluding part-time and relief workers, had grown from 
594,000 in June, 1933, to 708,000 in August, 1935. 
In order to help the employment of youths as crafts- 
men, the State Government were giving close attention 
to technical education. 





At a congress of Australian trade unions, held in 
Melbourne under the auspices of the Australasian 
Council of Trade Unions, attention was drawn to the 
necessity for a shorter working week, and the Federal 
Government was urged to set up a committee of enquiry 
on which employers and workers would have equal 
representation. It was stated that the Emergency 
Committee of the Australasian Council of Trade Unions 
had opposed any suggestion that the scope of the 
enquiry should be limited to the question of a 40-hour 
working week, and that the Attorney-General of the 
Commonwealth had given an assurance that the terms 
of reference would not be limited. Mr. C. Crofts, 
secretary of the Council, informed the congress of the 
efforts made to secure a shorter working week. He 
said that the Governments of the States throughout 
Australia had been requested to set up committees 
to investigate the possibility of introducing shorter 
working hours. The committee set up by the Victorian 
Government, after hearing extensive evidence, 
brought in @ majority report in favourof the 40-hour 


had | This fac 


working week... Mr. Crofts expressed the belief that 
every State in Australia would take similar action. 


Addressing the annual general meeting of the Vic- 
torian Employers’ Federation, Mr. E. F. Ryall, the 
president, said :—‘‘ We are very much concerned about 
the eventual results of the increasing costs of industry. 
It is with a regard to the question of costs that we 
approach consideration of the agi:ation for a 40-hour 
week or less at full weekly pay. ing costs and 
prices which would result from such action will only 
increase the unbalanced state between sections of 
production which exists to-day. We feel that we 
must resist every tendency towards increased costs 
under the circumstances. The shorter working week 
can only come, if it is to come, as a result of favourable 
circumstances and conditions. It is fallacious to 
regard it as something the introduction of which will 
lead to those more favourable circumstances. We must 
relate this question to our own economic condition 
and our own economic structure, and as the result 
of the proposal put forward will be to increase the 
disequilibrium we feel that we must oppose it.” 





Mr. T. N. Silk, the president of the Employers’ 
Federation of New South Wales, also referred to the 
question of working hours at the annual meeting of 
his organisation: “‘ Not content,” he said, ‘“ with 
having the finest standard of living in the world, 
and the best industrial conditions under which it is 
possible to work, we find to-day a new attempt by 
politicians and labour leaders to foist upon us a 40-hour 
week. Even if-it were possible to get the rest of the 
whole world to agree to a 40-hour week, there would 
still have to be a big levelling up of foreign wages 
before anything like equality of industrial conditions 
with Australia could be arrived at.” 





Writing in the January issue of the Federationist, 
Mr. William Green, the president of the American 
Federation of Labour, says that that organisation 
firmly believes that industries should be controlled for 
social purposes and that a way must be found to enable 
the Federal Government to promote social welfare. 
For that purpose, the American Federation of Labour 
advocates Federal licensing of corporations engaged in 
commerce between the States or with foreign countries. 
Under the O’Mahoney Bill, which seeks to bring such 
a change about, there would be a recognised Federal 
Trade Commission, of which one-third would be 
representatives of labour, one-third representatives 
of management and one-third representatives of the 
public. ‘As a condition of issuing licences for the 
privilege of engaging in inter-state commerce,” 
Mr. Green continues, “standards must be met, which 
accord with socially desirable practices, such as no 
discrimination in the pay of women workers, regula- 
tion in the pay of child labour, elimination of unfair 
trade practices, observance of the principles of the 
National Labour Relations Act, wages and hours of 
work fixed by collective bargaining in accordance 
with productive efficiency, The measure also, sets 
business and corporate standards for the conduct of 
corporations and includes a model Federal Corporation 
Act.” 





‘“‘ Labour is unwilling,” Mr. Green declares, “ that 
dictation of industrial policies should be continued 
with business executives whose guidance has meant 
comfort and wealth for those in strategic places and 
poverty for the masses, with insecurity for all. Insta- 
bility of prosperity has been the outstanding fact of 
their irresponsible control, individual initiative with- 
out social control and without ethical standards.” 





The effect. on physical efficiency and industrial pro- 
ductivity of changes in the distribution of the daily 
diet from the conventional three meals to more frequent 
periods is the subject of a study recently carried out by 
Dr. Howard W. Haggard and br. Leon A. Greenberg of 
the Department of Applied Physiology in Yale Univer- 
sity. In their conclusions, the invest gators point out 
that it is large meals and not frequent meals which put 
a burden on digestion. The lassitude and disinclination 
for thought or work following large meals are the effects, 
they say, of the diversion of the blood supply and vital 
energy to the task of digestion. These effects do not 
follow small meals taken at frequent intervals. To the 
objection that changing the schedule of meals from 
three to five or six a day will result in the person becom- 
ing fat from eating too much food, it is replied that the 
number of meals does not necessarily increase the total 
amount of food eaten, and that the size of the meals 
is unconsciously curtailed as the number is increased. 
t was shown in the factory study, as the opera- 


mented on the fact that they no longer ate all, they 
brought with them. _ The.advantages with one excep- 
tion, it is said, are on the side of frequent feeding. The 
disadvantage lies in a possibly unwise choice of food 
for the smaller meals, as there is a tendency to eat 
such foods as sandwiches, candy, pastry, and soft 
drinks, with the result that the diet becomes unbalanced, 





When three meals only are taken, the investigators 
go on to say, there is ordinarily a diversity of foods 
eaten at the “regular” meal-times, and it is necessary 
in adding the supplementary meals to select foods with 
a view to supporting the balance of the general diet as 
regards the necessary vitamins, minerals, and proteins. 
For this reason warning is given against the excessive 
use of candy, pastry, and soft drinks. Although milk 
and cake were given to the factory workers in the 
experiment, the latter at the workers’ suggestion, the 
authors would have preferred a salad vegetable in place 
of the cake and would, if possible, have substituted 
soup or stew for the milk occasionally. 





As a result of the investigation, the authors conclude 
that “‘ the practice of eating the day’s supply of food 
in three instalments does not permit the greatest 
efficiency, vigour, and freedom from distr ction of 
which the individual is capable. Five meals a day 
yield the maximum of efficiency. Study of a large 
group of subjects has shown that on a regimen of two 
meals a day muscular efficiency is above the before- 
breakfast level for only a little more than two hours 
out of the entire‘working day. On one of three meals, 
it is above the before-breakfast level for about four 
hours; and on one of five meals a day, for seven 
hours.” 





A survey of union scales of wages and hours in force 
in May, 1934 and May, 1935, in 27 building trades, 
distributed over 70 cities in the United States, shows 
that the 40-hour week has been very generally applied. 
It was found by investigators of the Bureau of Labour 
Statistics that out of 1,479 agreements on conditions 
of labour, 1,216 local trade unions reported a 40-hour 
week ; the 44-hour week was next in rank, reported 
by 105 local unions, while the 30-hour week was 
reported by 83 and the 85-hour week by 67. 
One glazier’s loca] union reported the 48-hour week. 
The remaining seven attempted to spread the work 
among their members by working three or four days 
a week, As against 1934, this involved only 126 
changes in weekly hours, i.e., 115 decreases and 11 
increases. As far as wages were concerned, of 1,459 
comparable wage rates quoted by the local unions, 
for the two years, 220 rates were higher in 1935 than 
in 1934 and 54 rates were lower. The remaining 
1,185. rate quotations showed no change between the 
two years, oe ul 
The Ministry of Labour estimates that at January 20 
there were approximately 10,349,000 insured persons, 
between the ages of 16 and 64, in employment in 
Great Britain. This was 250,000 less than at Decem- 
ber 16, 1936, but 282,000 more than at January 28, 
1935. A sharp decline in employment normally 
occurs in January in many industries, owing to a 
temporary slackening of activity after Christmas, The 
effects of this seasonal decline were greatly accentuated 
at January 20 last, by the severe weather conditions, 
which had for some days been adversely affecting out- 
door employment. In the building and contracting 
industries, for example, the numbers unemployed at 
that date showed an increase of 107,000, compared with 
December 16, of whom 65,000 were temporarily 
suspended from work on the definite understanding 
that they were shortly to resume their former employ- 
ment. The principal other industries in which there 
was a decline in employment, between December 16 
and January 20, were the distributive trades, metal 
goods manufacture, steel melting, rolling, &¢., general 
engineering, printing and bookbinding, the cotton, 
wool, and hosiery industries, tailoring, brick, tile, &c., 
making, the transport trades, and hotel, boarding 
house, &c,, service. 





At January 20, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,732,503 wholly unemployed, 345,117 
temporarily stopped, and 82,102 tents, in casual 
employment, a total of 2,159,722. This was 291,157 
more than the number on the registers at December 16, 
1935, but 165,651 less than at January 28, 1935. The 
total comprised 1,699,943 men, 73,340 boys, 318,348 
women, and 68,091 girls, The normal increase in the 
numbers unemployed in January, compared with 
December, was accentuated by the registration of a 
large number of juveniles who had reached the school- 
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PROGRESS IN ELECTRICAL | THE CANTIENY HIGH-PRESSURE 
RESEARCH. BOILER. 


Tue fifteenth annual report of the British Electrical| Tues is still a considerable difference of opinion 
and Allied Industries Research Association, for the year | regarding the respective merits of forced circulation 
ending September 30, 1935, opens on a rather more|and natural circulation in high-pressure boilers, 
optimistic note than has recently been customary. The | particularly when those boilers are rated at a high 
reason is that the revenue has grown from 31,571/.| steaming capacity. It does not appear that the 
to 65,8351. since 1929-30. Although it has not been | question is likely to be definitely decided in the near 
possible to bring into full activity all the researches | future, as it is one which only practice and not theory 
which the industry has asked to have undertaken, | can settle. A good case can, however, be made for 
vensive equipment has, nevertheless | natural cireulation from the working of a modified 
been purchased for field work on surge phenomena | form of the Cantieny boiler, manufactured in this 
and on circuit-breaking. Research on radio inter- | country by Messrs. International Combustion, Limited, 
ference, high-voltage measurement, creep of metals, | Aldwych House, Aldwych, London, W:C.2. The design 
and dielectrics has also been accelerated, and finally, | of this modified boiler is based on the sound working 
it has been possible to complete the auxiliary labora- | principle of a radical separation between the ascending 


tory at Perivale. On the other hand, there was 
TYPICAL CIRCULATION DIAGRAM OF 


work ready for attention at the beginning of the | 
year which would have cost 10,0001. to finance, and CANTIENY PULVERISED FUEL FIRED BOILER 


the Government would have provided half this sum had | 
the industry subscribed the other half. They did not, | 
however, do so. Moreover, towards the end of the 
period covered by a previous Government offer the 
industry wes obliged to finance researches which would 
have been paid for in part from the ‘public funds had 
there been a little less delay in coming to a decision. 
The moral, therefore, is that the industry must not 
only subscribe, but subseribe promptly. As it is there 
are still contributors, or prospective contributors, who 
do not bear their full share of the cost of work from 
which they benefit, and an appeal is therefore made to 
them to mend their ways. Of the total income of the 
association, 18,5001. is derived from Government 
Departments, 30,525/. from the electricity supply under- 
takings, and 14,200/. from the manufacturers. These 
figures speak for themselves. There are many problems 
still awaiting attack. Some of these are fundamental, 
and all offer the promise of a handsome return when 
funds are available for allocation to them. 

Turning to some of the work done during the year 
under review, as part of the comprehensive programme | 
of researches on surge phenomena which the Associa- 
tion is carrying out for the Central Electricity Board, 
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| surface tubes starts from the bottem left-hand drum, 
the descending, or cooler, water must be fed to this 
drum. This is effected from both the front and back 
tube walls of the boiler, these walls being, of course, 
external to the heating surface. In the front of the 
boiler the wall extends directly from the bottom of the 
steam drum to the lower drum. At the back, the wall 
extends from the small drum below the superheater 
to another small drum, inserted for constructional rea 
sons, at the bottom of the boiler at the back and 
thence, across the boiler, to the water drum. Although 
only the back and front walls are shown, it must he 
understood that there are also side walls to the furnace. 
The discharge tubes of the collecting headers of these 
side systems are also spaced evenly over the length 
of the drums concerned. The feed water is introduced 
into the main steam drum in the normal way. 

It would appear that the arrangement effects the 
end aimed at, that is, a positive natural circulation 
without conflicting flows, and that it is therefore suitable 
for application to existing boilers to which it is desired 
to fit water-cooling to the furnaces. So fitted, the 
steaming capacity of the boiler can be considerably 
increased with no disturbance to its operation. It 
was with this end in view that the system was originally 
| developed, but later its advantages were realised in 
connection with new boilers, of which a number have 
been constructed in Germany. The boilers are of 
various pressures and capacities and are designed for 
firing either by mechanical stokers or pulverised fuel, 
Satisfactory performance has been recorded for this 
type of boiler for pressures up to 600 lb. per square 
inch, and outputs up to 22,000 lb. per hour, Tests 
on such boilers have shown, it is stated, that it is 
possible to avoid difficulties arising from priming and 
carryover even when the water has a high concentration 
of solids. The tests are sufficiently decisive to justify 
the conclusion that no difficulties will arise with much 
higher pressures, and several installations are at present 
under construction, the first being nearly completed, 
for pressures up to 1,950 lb. per square inch, and outputs 
up to 350,000 Ib. per hour, It is to be hoped that 
particulars of the performance of these high-pressure 
boilers will, in due course, be made available, as water 
concentration and carryover in large high-pressure 








three separate, but related, investigations are in hand | 
on the reaction of electrical insulation to transient 
stresses. The first relates to the behaviour of dielectric 
materials apart from those phenomena, such as ionisa- 
tion, that are attributable to design and constructional | 
factors. The second relates to fabricated insulators | 
of the type used on the high-tension transmission lines | 
of the grid; and the third to high-tension cables. 
Further research on the thermal resistivity of clay 
soil has been carried out at Newcastle-on-Tyne by 
means of a cylinder 12 in. long by 3 in. in diameter. | 
This had its lower end rounded and was buried at 
depths of 6 ft. and 10 ft. to ascertain whether it was 
as suitable as a sphere. No seasonal variation in 
thermal resistivity was found, the values being the 
same in the two cases. In sandy soil at Northfleet, 
on the other hand, considerable variation was noted 
at a depth of 5 ft. when spheres were used, the maximam 
values occurring in autumn and the minimum in the 
spring, the limits being from 200 thermal ohms to 
100 thermal ohms per cubic centimetre. At a depth of 
3 ft. the value remained reasonably constant at 100 
thermal ohms per cubic centimetre. During the year 
considerable improvement was made in the cathode-ray 
equipment for the laboratory study of phenomena at 
zero pause, and it is now possible to record oscillograms 





and descending water, as the diagrammatic circulation 
system shown in the accompanying illustration will 
make clear. The boiler has a water-walled furnace 
and in its earlier form the circulation was maintained 
by downcomer tubes outside the furnace and connected 
to the ends of the steam drum. Investigation showed 


of each successive zero during arc rupture on a stationary 
photographic plate. Ten or fifteen consecutive zeros 
can be clearly identified on one plate, and the time 
scale is such that changes of potential taking place in 
one-millionth of a second can be easily read. 

The researches on the factors controlling the rate of 
heat flow in surface condensers and on the measure- | 
ments of the coefficient of heat transfer under varying 
conditions of operation have been completed. New 
plant for the measurement of the total heat of steam in 
the neighbourhood of 600 deg. C. has been constructed 
and partially tested. Further measurements have been 





that this practice, a common enough one, was respon- 
sible for certain difficulties in operation owing to inter- 
ference with the circulation in the drum itself. In the 
modified boiler there are no tubes in the drum ends, 
and in the whole of the drums the tubes, whether acting 
as upcasts or downcomers, are evenly spiced over the 
full length, so that local disturbances do not occur. 
Reference to the diagram will show that there are 
three water drums and two steam drums in the system, 
the latter, of course, containing water in the lower 
portions, The main steam drum, from the top of 
which the steam is led to the superheater, is shown 


made in the region of 10 kg. to 175 kg. per square | on the left, and the additional steam drum on the right. 
centimetre up to 500 deg. C. and also near saturation, | Dealing with the primary heating surface, it will be 
so that complete data are available for every 25 deg. C. | seen that the water from this, as indicated by the arrows, 
and every 25 kg. per square centimetre. The figures | travels upwards from the bottom left-hand drum, 
obtained will be checked with the new steam pocket first to a small drum below the superheater and thence to 
before publication. New apparatus has also been built the drum on the top right-hand side. The proportions 
for the measurement of both creep and corrosion under | and positions of the last-mentioned tubes and drums 
stress. The investigation of corrosion in superheated | are so designed that the circulation is, in a sense, 
steam has shown that the rate was not greatly affected | throttled, with the result that the water-steam mixture 
by the composition of the steels tested, but an appre-|in the drums is separated, substantially water-free 
ciably lower rate of corrosion was found in continuous | steam passing from the top of the uppermost drum 
tests as compared with discontinuous tests. The scale | to the steam drum, the connecting tubes entering the 
produced is being examined microscopically. | latter in the area from which steam is drawn off 

At the close of the year the Association had a tech- | to the superheater. The water from the uppermost 
nical staff of 51 and an administrative staff of 33.| drum is also led to the steam drum and enters at a 
Just over 80 new reports were issued, mating an | lower level through a separate wall of tubes, as shown. 
aggregate of 623. Each report represents an average! The descending water flow may now be considered. 
expenditure of 700/. As the upcast circulation through the primary heatinz- 


| boilers, such as are used in modern power stations, 
| presents serious problems in turbine operation. 
| 








'B.E.V. ELECTRIC BALE-STACKING 
TRUCKS. 


E.ecrric tiering machines and runabout cranes are 
common features of the modern warehouse and in many 
works, where their handiness presents great advantages 
and results in considerable savings in time. For 
bale stacking the tiering machine has been widely intro- 
duced, but for this very special service another develop- 
ment is worthy of attention. We refer to the B.E.V. 
stacking truck designed by Messrs, Wingrove and 
Rogers, Limited, Mill-lane, Old Swan, Liverpool, and 
illustrated in Figs. 1 to4 on the opposite page. The 
model shown is one designed to meet the conditions at 
the London Midland and Scottish Railway depot at 
Frizinghall, Yorks., for which two such machines were 
supplied recently, and is an improvement on an earlier 
design supplied to the Port of London Authority for 
work at the London dock warehouses, The advantage 
of these trucks over tiering machines is obvious, in 
that they pick up the bales, lift and deposit them in 
stacks without manhandling on to and off a platform, 
as is necessary with a tiering machine, 
Fig. 2 a man is shown on the stack, this is really 
unnecessary and the machine can do all that is required 
te stack the bales in a neat and orderly manner. We 
may at once point out that in the earlier design the 
grip was such that as the boom lifted the bale became 
canted. While, for small heights, this was of no great 
importance, for the upper tiers a certain amount of diffi- 
culty was experienced in releasing the bale into the 
exact position required on the stack, and manhandling 
was necessary to ensure orderly stacking. The model 
illustrated does away entirely with this trouble, the 
introduction of a parallel motion enabling the bale 
to be kept level so that it can be exactly positioned and 
released into its final place without touching by hand. 

The machines are designed to handle bales weighing 
5 ewt., and averaging 2 ft. 6 in. by 2 ft. 6 in. by 5 ft. 
They are capable of stacking to a height of 12 ft. 6 in.. 
equivalent to five tiers. The trucks can travel at 4 
speed of 5 m.p.h.; the grip is exerted in 2 seconds: 
and the lifting speed is about 40 ft. per minute. The 
total length, with jib straight out, is 12 ft. 9 in.; the 
width is 3 ft. 64 in., and the wheelbase 4 ft. 2 in. The 
driving-wheel track is 2 ft. 9 in., and the steering wheels 
are of the double castor type, havinga track of 8in. The 
machine is both compact and handy. It will pass 
through doorways 7 ft. high and 3 ft. 8 in. wide, and 
has a turning circle of 4 ft. 2 in. radius. Two motors 
are provided, one of 1-4 h.p. for stacking and one of 
1-0 h.p. for travelling. They are both totally enclosed, 
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THE B.E.V. ELECTRIC BALE-STACKING TRUCKS. 


CONSTRUCTED BY MESSRS. WINGROVE AND ROGERS, LIMITED, ENGINEERS, LIVERPOOL. 
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Fig. 2. 


| a pulley at the end of the jib and up to the gripper arm a, 
| Fig. 3. The jib is of lattice construction, and pivoted 
to its end is the gripper, consisting of the main frame d, 
to which, in turn, is pivoted the arm a already referred to. 
The frame } is coupled to the fixed A-frame of the 
crane by the long connecting rod ¢, thus ensuring 
parallel movement of the gripper as the jib is raised. 
At its pivot the jib is fitted with a large toothed 
|sector d, in mesh with a small pinion carried on a 
| cross-shaft, at the rear end of which (in Fig. 3) is a 
large brake disc, The band brake of this gear is 
| controlled by a pedal at the operator’s platform. The 
|method of manipulation is as follows, only the one 
motor being used in conjunction with the foot brake 
just mentioned ; if the jib is in the picking-up position, 
as in Fig. 3, the machine is run up to a bale with the 
foot brake on and the jib fixed. Hauling in the rope 
then closes down the arm a and the bale is gripped 
between a and b. On release of the brake, further 
in-haul raises the jib to any desired height, where it 
can be held automatically by a solenoid brake while 
travelling to the stack. On arrival at the stack the 
jib may be lowered until the bale rests on the pile. 
When the weight is taken off the jaws the latter will be 
forced open by the springs provided if the rope continues 
to wind out. No action on the part of the driver is 
therefore necessary save to stop winding out when the 
jaws have opened sufficiently. Alternatively the jib 
can be held by the foot brake with the bale over the 
pile and the rope wound out, when the jaws open and 
the bale is dropped on to the pile. The first method is the 
quicker, and is in most general use. The jib head is 
fitted with two wheels so that it- can run along the 
floor in its lowest position. An automatic limit switch 
| cuts off power when the iib is in its highest position 
The lifting controller is of the tram type. 
| The driving axle is fitted with 16 in. by 3} in. solid 
| rubber tyres moulded on steel bands and pressed on 
|to the wheel centres. The axle is mounted in four 
ball bearings, two in each spring dash-pot. The castor 
wheels have tyres of solid rubber, 10 in. by 3 in., and 
are mounted in ball bearings, the castor fork also being 


| mounted in the same way. Transmission from the 








Xo | travelling motor to the axle is by Coventry roller chain. 


| A Ferodo-lined internal expanding brake is provided, 


“ENGINEERING” | normally “‘ on,” unless a pedal at the operator’s plat- 


form is depressed. Steering is by a horizontal tiller, 
while travelling is controlled by a handle moved up 
for forward and down for backward movement. The 


series wound, traction-type machines, capable of; back over a second tail pulley and down again to the | controller is of the reversing drum ‘ype and gives 


‘ustaining 300 per cent. overloads for short periods. | motor drum, ¢ in. steel cable, with a breaking strain | three speeds in each direction. The 
The moving sheave is | interlocked with the driv controller and when the 

coupled to a second pulley carried in the bight of | brake is applied power to th 

round a moving sheave on the upper side of the jib, | another rope, the two parts of which run forward to|truck cannot be restarted without returning the 


The stacking movement is effected by a single rope | 


Pe age of 4-7 tons, being employed. 
carried from the motor over a pulley on the jib tail, 


rake 1 is 


e motors is cut off. The 
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controller to the off position and going through the normal | 
sequence. The main switch in the controller is closed | 
by cam action only in the off position, and is retained | 


CONTRACTS. 


Tae Lonpon anp Nortsa Eastern Rartway Company 


has placed contracts for 200 wagons for conveying con- 


closed by a magnet coil so long as the auxiliary switch | eninesn, 99 thisd-clace cocrider beake vestibuled coaches, 


operated by the brake pedal movement remains cl 
Two removable cartridge fuses are provided, one for 
each motor, mounted on the dash board and can be 
readily removed to prevent the machine being used by 
unauthorised persons. 

The battery consists of 16 Exide cells having a} 
capacity of 161 ampere hours. One charge will last | 
for about six hours, the machine in that time handling 
about 1,000 bales, but if the work is continuous the | 
battery can be quickly changed for a spare already | 
charged, this operation taking only a few minutes. 








| 
THE INSTITUTE OF METALS. | witnpelite Tighthowee on the 


| 


Tue twenty-eighth annual general meeting of the | 
Institute of Metals will be held at the Institution of 
Mechanical Engineers, St ‘s-gate, St. James's 
Park, London, 5.W.1, on Wednesday and Thursday, 
March 11 and 12. The annual dinner of the Institute | 
will be held at the Trocadero Restaurant, Piccadilly- | 
circus, London, W.1, at 7 p.m. for 7.15 p.m., on March 
Il. At 7.30 p.m., on Tuesday, March 10, a general 
discussion on “ Metallic Wear” will take place at the | 
Institution of Mechanical Engineers. is will be 
opened with a paper by Dr. H. W. Brownsdon on the | 
subject and will continue until 10 p.m. The programme | 
of the business proceedings of the annual meeting and 
a list of the papers to be presented and discussed me! 
given below. 

Wednesday, March 11, at 10 a.m., presentation of th> | 
annual report of the Council and the report of the | 
honorary treasurer. Announcement of the results 
of the election of the Council for 1936-37. The} 
President-designate, Mr. W. R. Barclay, O.B.E., | 
will be inducted into the Chair by the retiring Pres dent, 
Dr. H. Moore, C.B.E., and will deliver his address. 
P pers on “The Physical Properties and Annealing 
Characteristics of Standard Nickel-Silver Alloys,” by | 
Dr. M. Cook; and “Experiments on the Electrical | 
Resistance of Copper and Some Copper-Alloy Wires,” | 
by Mr. C. Blazey, will then be taken, 

At 2 p.m., “ Plastic Deformation and Age Hesdning | 
of Duralumin,” by Major P. L. Teed; “‘ The Influence 
of Light on Electrode Potential and Corrosion Pheno- 
mena of Certain Non-Ferrous Metals,” by Professor | 
C. O. Bannister and Dr. R. Rigby; and “A Deep- | 
Drawing Test for Aluminium,” by Dr. A. G. C. Gwyer 
and Mr. P. C. Varley. 

Thursday, March 12, at 10 a.m., “ The Effect of 
Molten Solder on Some Stressed Materials,” by Mr. | 
G. W. Austin; “The Hot-Tinning of Copper: The | 
Attack on the Basis Metal and its Effects,” by Mr. 
E. J. Daniels; “ Influence of Surface Cuprous Oxide | 
Inclusions on the Porosity of Hot-Tinned Coatings | 
of Copper,” by Dr. W. D. Jones: and “ An Electrolytic | 
Test tor Zinc Coatings on Wire,” by Mr. 8. C. Britton. | 

During the afternoon, visits will be paid to the 
British Broadcasting Corporation, Langham-place, 
W.1, to the Royal Observatory and the Fuel Research | 
Station, Greenwich, and to the offices of two London | 
daily newspapers. | 


PERSONAL. | 


Messes. A. M. Youno anp Company, Amyco Works, | 
166-168, Balsall Heath-road, Birmingham, 12, owing to | 
the rapid increase in their production, are building a new | 
factory in Doris-road, Bordesley Green, Birmingham. 
The factory will cover an area of 1,200 sq. ft 

Messrs. W. T. Heniey’s Teteorarn Works Com- | 
PANY, Limirep, Holborn-viaduct, London, E.C.1, have 
removed their Belfast Branch from 26, Fountain-street 
to 19, College-street 














TENDERS. 


We have reeeived from the Department of Overseas | 
Prade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by variqus bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on | 
application to the Department at the above address, 
the reference number being quoted in each case 

Post and Tele- 
March 26. (TY. 


Linisher and a set of cylinder hones 
graph Department, Wellington, N.Z. ; 
5,668.) 


Filter Presses, portable. 
Wellington, N.Z.; March 17. 
Tower Wagons, two, 
Johannesburg ; February 20. (T.Y 


Public Works Department, 
(T.Y. 5,669.) 
petrol-driven. City Council, 
5,672.) 


india-rubber and metallic, 
Indian Stores Depart- 


Vacuum-Brake Fittings, 
for the Indian State Railways. 
ment, New Delhi; February 24. (T.Y. 5,674.) 


Insulated Wire of various types. Post and Telegraphs 
Department, Melbourne; March 6. (T.Y. 10,370.) 


Staffordshire Iron and Steel 


| and 66 third-class vestibuled coaches with Messrs. Metro- 


a Carriage, Wagon and Finance Company, 
zimited, Saltley, Birmingham ; for 100 wagons for con- 
Messrs. Charles berts and 


veying containers with 


Company, Limited, Wakefield ; for 200 wagons for con- 


veying containers, 19 third-class corridor brake coaches 
and 36 third-class vestibule coaches with Messrs. The 
Birmingham Railway Carriage and Wagon Company, 
Limited, Smethwick ; and for 19 open third-class vesti- 
bule coaches with Messrs. Cravens Railway Carriage and 
Wagon Company, Limited, Sheffield. 

Messrs. THe CuLorrmpe Exgorricat Storace Com- 


| PANY, Liurrep, Clifton Junction, near Manchester, have 


supplied to the Corporation of Trinity House special 
“ Keepalite ” Seeepeeey Senee uipment for the 

° ire coast. In the 
event of failure in the main electricity supply, this sytem 
enables @ storage battery to provide instantaneously and 


| automatically’ current sufficient to maintain the light 


until the main supply is restored, 

Messrs. Barrise Tiw«cen, Liuirep, Cheston-road, 
Aston, Birmingham, are supplying specially con- 
structed anti-friction bearings for all the roll necks of a 
modern three-high bar and billet finishing rolling mill 
which is being erected at the Works of Messrs. Briton 
Ferry Steel Company, Limited, Briton Ferry, Glamorgan, 
by Messrs. FrRasER AND. CHALMERS ENGINEERING 
Works, Erith, Kent. The bearings, which are of the 


tapered-roller adjustable type, allow of an o ti 
load on the mill of 1,045,250 Ib. at a roll pts 9 130 


| r.p.m, 


Messrs. Leytanp Morors, Luoarrep, Leyland, Lanes., 
amongst other recent contracts, have received re 
orders for 10 “Cub” passenger chassis from The Mel- 
bourne and Metropolitan Tramway Board, and for 12 
oil-engined double- and single-deck gearless omnibuses 
from the Leicester Corporation. Further orders are for 
24 oil-engined “ Titan’ passenger vehicles, with all- 
steel bodies, from Messrs. The Central Scotland Motor 
Traetion Company, Limited, and for 15 vehicles of a similar 
type and 20 “ Lion " vehicles from the Northern Ireland 
Transport Board. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesda, 


The Welsh Coal Trade.—As was expected, the settle- 
ment of the miners’ wages dispute has had a restrictive 
influence on activities in the Welsh steam-coal trade. 
Throughout the past week operations were very slow 
and the amount of business negotiated was disappointing. 
Inquiry showed no expansion from any direction and 
only a few fresh orders were received. Previous heavy 
stocking by consumers was | ly responsible for this 
and until stocks have been considerably reduced it is not 
likely that there will be a revival of interest in the market. 
Coals generally, however, have maintained a fairly steady 
tone for pt business, but in the absence of new orders 
a dochaaliiy aaien tendency was evident and the position 
was most unsatisfactory for the latter part of this mouth. 
Most colliery stem lists have been much smaller than in 
recent months and prospects of a continuation of regular 
working at the pits are not good. Already several collieries 
are on shorter time and it seems inevitable that 
stoppages of work will be frequent. Only a small 
volume of inquiries has circulated for large coals and 

ite curtailed productions by the collieries available 
supplies have been in excess of ane. This reduced 
the supplies of smalls and si coals offering and ex- 
porters experienced difficulty in maintaining regular 
deliveries of these kinds understanding contracts. 
Washed smalls in particular were scarce and only occa- 
sional small samedi of these descriptions were obtain- 
able for prompt shipment. Certain sized classes and 
throughs were y held. Shipments from the principal 
South Wales docks last week reflected the quietness of 
trade, amounting to only 300,800 tons compared with 
392,487 tons in the corresponding period of last year. 
Contract inquiries generally were slow and only a few small 
number were received. Among them were a Portu- 
guese shipping company, who called for tenders for the 
supply of 20,000 tons on an f.o.b. basis; the Norte 
Railway of Portugal, for two cargoes of 3,600 tons each ; 
and the Tunis Tramways, for between 3,000 tons to 
4,000 tons of sized coals. Under the new clearing house 
arrangement with Spain, local exporters reported that 
payments this end were still in arrears, although Spanish 
currency had been deposited the other side against 
outstanding debts. 


Iron and Steel.—Iron and steel and allied trades of 
South Wales and Monmouthshire continue to be very 
well engaged. Further evidence of the recent improved 
state of the trade has been provided by the re-lighting of 
two furnaces at Messrs. Richard Thomas and Company’s 
steel works at Llanelly. These furnaces have been idle 
since the general strike ten years ago. Two further 
furnaces are expected to be re-started within a fortnight 
and a new furnace in course of erection at the Llanelly 
works is nearing completion. 








NOTES FROM SOUTH YORKSHIRE 


SHEFFIELD, Wednesday 


Iron and Steel.—The settlement of the coal dispute has 
caused confidence in the future of the local staple trades 
to increase. Previously, steel users had bought sufficient 
supplies of semi-finished and finished materials to cover 
requirements for some weeks ahead. The result is that 
some of these works are now holding off the market, and 
the general demand is not quite so strong as three or 
four months ago. Output, however, reaches a high 
level, and the number of furnaces operating in this area 
is unchanged as compared with November. The scrap 
market is active; deliveries to steel works have been 
fully maintained. Sheffield’s output of steel last year 
showed an increase of 110 per cent. as compared with 
1931, against the national rise of 80 per cent. The 
position of the heavy engineering and machinery trades 
shows improvement. More orders are circulating for 
railway altins stock on both home and overseas account. 
A Sheffield firm specialising in the manufacture of railway 
coaches has received an order from the London and 
North Eastern Railway Company’ for 19 open vestibule 
coaches. During the coming year producers of steel, 
forgings, and castings for naval and mercantile shipyards 
hope to do a larger trade. Already inquiries are cireu- 
lating from these areas. Armament departments are 
busy, but are not engaged to capacity. Sheffield Cor 
poration is likely shortly to place a contract amounting 
to 140,312. for the supply, delivery, and erection 0! 
two water-tube boilers for the Neepsend (Sheffield) 
generating station. Mining equipment is in steady 
demand, while quarrying and cement-making enterprises 
in this country and abroad are taking larger tonnages 0! 
locally-made crushing and grinding machinery and tools 
Makers of small steel specialities feel the loss of the 
Italian market. Magnet steel and magnets continue 1) 
strong demand. The aircraft, automobile, and wireless 
industries are good customers in these products. Output 
of special steels is maintained. Makers of engineers 
smal! tools report a bigger turnover. Business in farm 
and garden tools is- picking up on inland account. 
Overseas requirements are more substantial. The light 
foundries are busier. 


South Yorkshire Coal Trade——The demand for most 
classes of coal has been maintained, but fewer inquiries 
are circulating. To some extent this is due to the settle 
ment of the coal dispute. Consumers generally ar 
covered so far as immediate requirements are concerned 
The overseas position shows little change. Some grades 
of fuel are in short supply. On inland account iron an 
| steel works are consuming larger tonnages. Slacks and 
|smali coal are in demand. There is a stronger request 
for bunkering fuel. The housecoal market is fairly 
active. Forward business is better. A brisk call obtains 
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for foundry and furnace coke. Gas coke continues firm, 
Quotations are :—Best branch handpicked, 268. to 28s. ; 
Derbyshire best house, 22s. to 24s.; Derbyshire best 
brights, 19s. 6d. to 2ls.; best screened nuts, 19s. to 
20s.; small screened nuts, 18s. to 18s. 6d.; Yorkshire 
hards, 19s. 6d. to 20s.; Derbyshire hards, 19s. 6d. to 
20s.; rough slacks, lls. to 12s.; and nutty slacks, 10s. 
to Ils. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The close of the first month 
of the year found the Scottish steel trade in a vei 
satisfactory condition, as not only are order books wel 
filled in the matter of heavy material, but specifications 
are coming in at a steady pace. General trade through- 
out the country has been improving most encouragingly, 
and this is reflected in the demand for all classes of 
steel, &c., and the general outlook is undoubtedly very 
good. Shipbuilders have not booked so many contracts 
during the past month—six having been reported—as 
during the month of December, but berths are generally 
filling up, and it is of importance to note that the builders 
are in a position to specify more freely, as work on a 
number of vessels is now being pushed forward. Not 
only are ship plates in good request, but the demand 
for boiler plates is much better than it has been for a 
long time. In the black steel-sheet trade conditions 
are unchanged, and business is brisk all round. Home 
consumers are still the main buyers, but the improvement 
in exports is well maintained and inquiries are more 
numerous. Prices are steady and are as follows :—Boiler 
plates, 91. 58. per ton; ship plates, 81. 15s. per ton ; 
sections, 81. 7s. 6d. r ton; black steel sheets, } in., 
gl. 5s. per ton, and No. 24 gauge, in minimum 4-ton lots, 
lll. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 131. 10s. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade.—No change has to be noted in 
the state of the West of Scotland malleable-iron trade, 
and plant is being kept well employed. The demand 
for bar iron and for re-rolled steel bars is exceedingly 
good, but the supply of “semis ”’ still falls far short of 
requirements, although this state will improve shortly. 
The following are the current quotations : wn . 
91. 15s. per ton for home delivery, and 9. 5s. per ton 
for export ; and re-rolled steel bars, 8J. 12s. per ton for 
home delivery, and 71. 10s. per ton for export. 


Scottish Pig-Iron Trade-—-The activity which has 
recently characterised the pig-iron trade of Scotland, 
still continues and to-day’s production is not equal to 
the requirements of this area. An increase in the 
number of furnaces in operation will take place soon and 
that should relieve the ition. Prices are very firm, 
but in view of the higher cost of fuel to-day’s level 
cannot be maintained much longer and an advance in 
quotations is very highly probable in the near future. 


The following are the current market quotations :— 
Hematite, 73s. 6d. per ton, and basic iron, 70s. per ton, 
both delivered at the steel works; and foundry iron, 


No. 1, 76s. 6d. per ton and No. 3, 74s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig iron from Glasgow Harbour for the week 
ending last Saturday, February 1, amounted to 565 tons. 
Of that total, 119 tons went overseas and 446 tons coast- 
wise. During the corresponding week of last year the 
figures were 125 tons overseas and 12 tons coastwise, 
making a total shipment of 137 tons. 


Shipbuilding—The improvement in the Scottish 
shipbuilding industry continues, and although the number 
of contracts placed since the beginning of this year is not 
great, several more are likely to be arranged before long. 
Employment overall is fairly satisfactory and the out- 
look for this year is generally considered to be very good. 
The total number of vessels launched last month was 
eight, with a gross tonnage of 20,141. Of these the 
Clyde figures were six vessels of 19,291 tons and the 
Forth, two vessels of 850 tons. The orders for new 
tonnage reported last month were four to be built on the 
Clyde, and two on the Forth. 





Tuz Movuron Gotp MEpat.—We understand that 
the Moulton Gold Medal of the Institution of Chemical 
Engineers for 1935 has been awarded to Dr. Ezer 
Griffiths, F.R.S., and Mr. R. W. Powell for their paper on 
“ The Evaporation of Water from Plane and Cylindrical 


Surfaces,” 


_ Trarvic SCHEME FoR OLD Dre Bripce, CassTer.—The 
Corporation of Chester are anxious to preserve Old Dee 
Bridge, though it is mot wide enough for two lines of 
vehicles to with safety, neither is its footpath 
adequate for pedestrians. At the same time, the traffic 
's not sufficiently heavy to justify widening. One line 
of trattic only is therefore to be allowed to use the bridge 
at a time, and vehicle-actuated signals are to be i 
‘o release the traffic from the north and south ends 
alternately. To ensure the least possible delay, five 
detector pads are to be laid at intervals along the bridge, 
and whenever a vehicle passes over one of these it will 
be given an extension of time. This will enable the total 
time allowed for vehicles to clear the bridge to be regu- 
lated according to their . When the traffic is light 
this clearing period will be cut out altogether. 
controller which will be used for this purpose has been 
designed by Messrs. The Automatic pany 
Limited, Liv . This alteration in working will allow 
the footpath to be widened. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is virtually no Cleve- 
land pig iron for the home market and negotiations with 
exporters have been unheard of for sometime. While the 
needs of their own foundries are expanding, makers are 
still able to deliver moderate parcels under running 
contracts with home consumers, many of whom would, 
however, be glad of larger supplies. Substantial 
quantities of Midland iron continue to arrive regularly 
for use at Tees-side works, and unless an enlargement of 
output of Cleveland qualities is accomplished in the very 
near future, iron consumers here will be compelled to 
make more extensive use of the products of other areas. 
Regular customers for Cleveland pig are anxious to place 
orders for any delivery. A feeling prevails that prices 
may be advanced at any time, but as yet fixed minimum 
values remain on the basis of No. 3 description at 70s. for 
local purposes, 72s. delivered to North of England areas 
beyond the Middlesbrough zone, and 73s. to Glasgow. 

Hematite.—Producers’ own steelworks absorb a con- 
siderable proportion of the limited make of East-Coast 
hematite iron, and the remainder of the output does not 
meet the requirements of home buyers. Hence the 
greatly depleted stocks at the blast-furnaces are still 
steadily drawn upon. Efforts of Continental customers 
to resume negotiations with Tees-side firms meet with 
no success, and, indeed, movement in that direction cannot 
be looked for until conditions considerably. Home 
orders of moment cannot be pl at recognised market 
quotations, which are still ruled by No, 1 e of iron at 
7ls. for use on Tees-side, 72s. delive to Tyneside, 
73s. delivered to Northumberland and Durham, 78s. 6d. 
to the Sheffield area, and 74s. to Scotland. 

Foreign Ore.—New business in foreign ore is light, but 
imports against purchases made some time ago remain 
on a substantial scale. Best rubio is put at 18s. 6d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Makers of Durham blast- 
furnace coke are well sold, both to local firms and to 
consumers at a distance, and are not seeking new orders, 
believing that prices have not yet touched top. Buyers 
are still in the market but are somewhat less keen to 
negotiate than recently. Quotations are at the equi- 
valent of not less than good medium qualities at 22s. 6d. 
delivered to Tees-side works, and some sellers are 
inclined to hold out for a higher figure. 


Manufactured Iron and Steel.—Conditions in the 
various branches of semi-finished and finished iron and 
steel are more than ever in favour of sellers. The large 
and increasing demand is taxing severely the efforts of 
manufacturers, who, to cope with the situation, are 
running some plant at capacity. Re-rollers are per- 
sistently pressing for increase of supply of semi-steel, 
and are using considerable quantities of foreign material- 
Sheet makers are busier than of late, but only a small 

roportion of their output is for shipment overseas. 
3 ser reel of sectional steel have well-filled order 
books, producers of railway material have a good deal of 
work on hand, and departments dependent on ship- 
building are now busily employed and report specifications 
to be comingin very freely. Subject to the usual rebates, 
the principal market quotations for home consump- 
tion are: Common iron bars, 91. 12s. 6d.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 5l. 128. 6d.; steel billets (medium), 71. 7s. 6d. ; 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
111. 108. ; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 15s.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over, and 91. for smaller lots, and fish plates, 121. 10s. 
Black sheets (No. 24 gauge) are 111. 10s. for delivery to 
home customers, and 91. 15s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. 10s. for delivery to home customers, and I1l. 15s. 
f.o.b. for shipment overseas. 
Scrap.—Increasing scarcity of iron and steel scrap is 
causing uneasiness. Only trifling tonnage of heavy 
steel is purchasable at up to 60s. Several cargoes of 
foreign material have arrived, the quality of which, it 
is reported, leaves much to be desired, while the price 
paid is stated to be appreciably higher than is quoted 
by local merchants. Machinery metal commands 65e., 
while 62s. 6d. is the minimum quotation for heavy 
cast iron. Up to 55s. is stated to have been paid for 
clean light cast iron, and foundries experience difficulty 
in covering requirements. 

Imports of Iron and Steel.—Imports of iron and steel 
to the.Tees from foreign ports and coastwise continue 
gradually to increase. Unloadings last month reached 
5,807 tons, comprising 544 tons of pig iron, 4,781 tons of 
crude sheet bars, billets, blooms and slabs, and 482 tons 
of plates, bars, angles, rails, sheets and joists. December 
imports amounted to tons, comprising 2,710 tons of 
pig iron, 1,999 tons of crude sheet bars, &c., and 377 tons 
of plates, bars, angles, &c., and in November last the 
total tonnage unshipped was 3,851, comprising 2,753 tons 
of pig iron, 1,028 tons of crude sheet bars, &c., and 70 
tons of plates, bars, angles, &c. 


home demand for iron and steel, exports in the 

month of the year were considerably below December 
loadings, and as the needs of other than overseas customers 
are increasing, and producers of iron and steel are 
experiencing difficulty in meeting requirements, material 
available for shipment to foreign destinations is unlikely 
to expand in the near future. January loadings of pig iron 
were 2,000 tons below those for December, and clearances 
of manufactured iron and steel were approximately 





10,000 tons less than in the last month of 1935. 





Tees Iron and Steel Shipments.—Owing to the ery Cast 


NOTICES OF MEETINGS. 





InsTITUTION OF MECHANICAL ENGINEERS.—Education 
Group : To-night, 6 p.m., Storey’s-gate,8.W.1. Informal 
Discussion on “ The Training of Craftsmen,’ to be 
opened by Mr. F. E. Robinson. Scottish Branch : To-night, 
7.30 p.m., The University, Edinburgh. _Thomas Hawks- 
ley ture: ‘“‘ Muscles and Nerves,” by Professor 
A. V. Hill. Western Branch : Wednesday, Sebsehey 12, 
7 p.m., The Merchant Venturers’ Technical College, 


Bristol. The Thomas Lowe Gray Lecture: ‘ The 
Future of Steam Propulsion,” by Mr. J. Johnson. York- 
shire Branch : Wednesday, February 12, 7.45 p.m., The 


University, St. Cage Sheffield, 1. Thomas 
> an Lecture : ‘* Muscles and Nerves,”’ by Professor 
A. V. Hill. 


Nortu-East Coast Instrrution or ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “Friction of Piston Rings,” 
by Engr.-Com. C. J. Hawkes and Mr. G. F. Hardy. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“ Remote Control of 
Power Networks,” by Messrs. G. A. Burns and T. R. 
Rayner. Western Centre : Monday, February 10, 7 p.m., 
The Merchant Venturers’ Technical College, Bristol. 
“ Equipment and Performance of Steel-Tank Rectifier 
Traction Substations Operating on the Underground 
Railways of the London Passenger Transport Board,” 
by Mr. A. L. Lunn. North-Eastern Centre: Monday, 
February 10, 7 p.m., Armstrong College, Newcastle-upon- 
Tyne. “ Recent Developments in Long-Distance Tele- 
phony,” by Mr. A.C. Timmis. Mersey and North Wales 
(Liverpool) Centre: Monday, February 10, 7.30 p.m., 
Central Hall, Renshaw-street, Liverpool. Faraday 
Lecture: ‘ Television—An Outline,’ by Dr. E. Mallett. 
North-Western Centre : Tuesday, February 11, 7.15 p.m., 
The Engineers’ Club, Manchester, ‘* Ultra-Short-Wave 
Radio-Telephone Circuits,”” by Messrs. D. A. Thorn 
and H. T. Mitchell. Scottish Centre: Tuesday, Feb- 
ruary 1l, 8 p.m., The Royal Technical College, Glas- 

. Faraday Lecture: “ Television—An Outline,” 

y Dr. E. Mallett. Dundee Sub-Centre: Thursday, 
February 13, 7.30 p.m., University College, Dundee. 
‘tA Review of Recent Developments in Rural Electri- 
fication,”” by Mr. D. Ross. 


Instrrute or Merars.—<Scottish Local Section : 
Monday, February 10, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. “Corrosion of Metals by 
Industrial Waters,” by Mr. F. Hudson. Swansea Local 
Section : Tuesday, February 11, 6.30 p.m., The Y.M.C.A., 
Swansea. “ Modern Developments in Stainless 
Steels,” by Mr. J. H. G. Monypenny. North-East Coast 
Local Section: Tuesday, February 11, 7.30 p.m., Arm- 
strong College, Newcastle-upon-Tyne. ‘Some Recent 
Developments in the Improvement of Non-Ferrous 
Alloys by Heat Treatment,” by Mr. W. T. Griffiths. 
Sheffield Local Section: Friday, February 14, 7.30 p.m.. 
The University, St. George’s-square, Sheffield. ‘‘ Rose 
Engine-Turning and Enamelling,” by Mr. R. 8. Hill. 

Royat Instrrution.—Tuesday, February 11, 5.15 
p-m., 21, Albemarle-street, W.1. ‘‘ Atomic Arrange- 
ment in Alloys,”’ by Professor W. L. Bragg. Thursday, 


February 13, 5.15 p.m. ‘“‘ Leonardo da Vinci,” by Mr. 
Kenneth Clark. 
INSTITUTION OF Civit Enornerers.—Tuesday, 


February 11, 6 p.m., Great George-street, S.W.1. 
Ordi Meeting. ‘‘ The River Foyle Crossing (London- 
derry Waterworks), by Mr. Walter Criswell. Birmingham 
and District Association : Thursday, February 13, 6 p.m., 
The James Watt Memorial Institute, Birmingham, 3. 
“Engineering Experience in India,” by Mr. F. W. 
Ireland. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, February 11, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Modern Marine 
Auxiliary Practice,’ by Mr. H. Hillier. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Overseas MARKETS FoR British Goops.—Confiden- 
tial reports on the markets for various commodities in 
a number of countries have been issued by the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 
8.W.1. We give a list of these below, together with 
their respective reference numbers, which should be 
quoted by United Kingdom firms when making applica- 
tion to the t for copies. 
joiners’ tools in Brazil (T.Y. 10,157); Electrical Con- 
tractors’ supplies in Ecuador (T.Y. 10,318); Agricultural 
tractors in ce (T.Y. 5,568). 





PHASE RULE APPLIED TO — anp ALLoys.—A 


Association, Major F. A. Freeth, 
F.R.8., at the James Watt Memorial Institute, 374, 
Great -street, Birmi , on Wednesday. 
February 12, at 2.30 p.m. lecture is arranged 
ly for the staff and interested members of the 
itish Cast Iron Research Association and students 
of the British Foundry School. Members of technical 
and scientific institutions, schools and interested 
are also invited to attend. No tickets will be issued or 
required. The lecture is intended for those with metal. 
| lurgical training and will be of a technical character. 
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CABLEWAY DRAG-LINE EXCAVATORS. 


CONSTRUCTED BY MESSRS. BLEICHERT-TRANSPORTANLAGEN, ENGINEERS, LEIPZIG. 
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Vol. CXLI. No. 3656. 
OUR KING AND EMPIRE. 


Tue days of Queen Victoria, as all well know, 
constituted an era of industrial expansion at home 
and settlement overseas, while the following reign 


|of King Edward VII saw the commencement of 


very keen foreign competition, which, while the 
volume of world trade increased, ate into our busi- 
It took a long while to 
rouse our manufacturers from the complacent 
attitude that they had unconsciously adopted 
through trade pouring into our gates in an almost 
unrestricted. flood for many years, and it is notable 


that words from the lips of our late King were | to that embarked upon at Ottawa. 


| From articles and reports which have appeared 
from time to time in these columns and elsewhere, 
it is now well known that, so far as they went, 
the Ottawa Agreements have effected their object— 
in some ways, more; in others, less. That they 
have not been wholly successful is not surprising, 
for at a first attempt it was obviously difficult, 
and may have appeared almost impossible, to 
reconcile all the various schools of thought obtaining 
among us and in the Dominions. Clearly, too, as 
subsequent events have proved, at present the 
desired stability has not been reached, and it is much 
to be hoped that, in some way in the future, it will 
be found possible to place these matters on a level 
which will leave them unaffected by swings of the 
political pendulum. Only in some such way will 
it be possible for business to lay itself out for long- 
term programmes such as are essential with modern 
production methods. 

For ourselves, we have never accepted the 
Ottawa Agreements, themselves only of a temporary 
nature, as better than a very fair start towards 
a more far-reaching policy. It is true that the 
Government ministers and officials were accom- 
panied to Ottawa by business experts, and that 
at the discussions which took place the representa- 
tives of the trading communities were able to 
furnish first-hand data of a very valuable character, 
Nevertheless, in this first instance, politics appear 
to have loomed rather too large, and we are inclined 
to think that something in the way of a parliament 
of businessmen, such as has been suggested by 
Mr. S. M. Bruce, Sir Henry Page Croft, and others, 
would be able to get down to essential facts more 
readily, and would be able to evolve more easily 
a consistent scheme of inter-trading for the Empire 
as a whole. It would be reasonable to expect 
more to emanate from leaders of industry discussing 
such matters among themselves than from confer- 
ences among politicians, and though we have no 
wish to minimise the good which has already 
accrued, we feel the whole scheme might be carried 
a great deal further if systematised properly among 
the whole Empire. The value of the trade between 
this country and the Dominions was, it may be 
recalled, strikingly illustrated by Sir Henry Page 
Croft at the British Engineers’ Association luncheon 
in December last. 

Trading, of course, presupposes production, and, 
carried to their logical conclusion, the conditions 
we have envisaged would result in production on 
the most economical basis wherever possible. At 
present this is the weak point, for it is natural in 
these days of nationalism, that even our Dominions 
should feel impelled to experiment with industries 
which it is difficult to justify from the straight 
commercial standpoint. But production in the 
full sense of the term embraces more than mere 
trading suggests. It may well be made to cover 
the whole of the Empire’s resources, when quite 
probably local questions of artificially-stimulated 
trades would sink into insignificance in the far 





greater whole. This we take it to be the reasonable 
aim and the normal complementary line of action 
Having there 


among the first to be listened to with any atten- | taken a first step, it is now incumbent upon us to 


tion. 
close of his Colonial tour of 1900 that he issued | 
his remarkable warning that if our manufacturers | 


It was on his return to England at ary 


see if we cannot exploit the new arrangements to 
the utmost, to put the whole upon the best ordered 
basis possible, and to follow up such organisation 


| tind themselves left with no business in our Colonies, | resources. 


| at the same time the endeavour being made to put 
| traffic among ourselves on a definitely advantageous 


did not bestir themselves, very shortly they would | with other for the development of our latent 






















There is no doubt that this speech of the then In this way it would seem desirable that, if we 
Prince of Wales resulted in a revision of our com-| had our Empire parliament of businessmen, we 
mercial outlook, and from it really dates the desire | should also have something in the form of an 
in this country to foster in an especial degree | Empire development board. We have always held 
intercourse and traffic with the daughter nations.| that this is the natural corollary of the modern 
On every possible occasion subsequently, and later | movement having for its object the welding of our 
when he came to the throne, King George did| Empire together. Regarded in the Victorian era 
all he could within his proper sphere to cultivate |as a vast and rather disordered agglomeration of 
this spirit, which, in course of time, has 80 | lands and peoples, we are now better informed of 
developed that the entire revision of our fiscal policy | the resources we have available, though doubt- 
became essential, and soon after this the Ottawa | less many still remain to be appraised ; but if we 
Agreements became practicable. At the Ottawa | have learnt anything in recent years it has been 
Conference the attempt was first made, inside the|the fact that the time of haphazard progress is 
Empire, to bring some order out of the chaos which | past, and that both in business and in national 
had by degrees developed in our trading methods, | affairs, the most efficient organisation is essential. 
If in these, why not in affairs of the Empire ? 
The idea is, of course, not new, such a board having 


plane. been proposed by the Dominions Royal Commission 
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(1912-1917) in its final report. Though lost sight 
of during the war, it has been referred to again 
and again since—at times in these columns. It 
has frequently been brought to the front by Sir 
Robert Hadfield, who has now followed up previous 
work with a very attractive little book on the subject, 
published this week by Messrs. Chapman and Hall. 
This publication and the argument it puts forward 
have, we understand, been under consideration by the 
Council of the Institution of Civil Engineers. It 
would indeed seem fitting that such a_ body 
should interest itself in the subject, since engineering 
lies at the bottom of, or is necessary to, the use 
of practically all natural Empire resources. Sir 
Robert's case is naturally mainly by way of sugges- 
tion, and he would be the last to attempt, at this 
early stage, to insist upon definite lines of advance. 
Details of any scheme would need to be worked 
out most carefully, but it would be something 
achieved if the idea envisaged by the Royal Com- 
mission some twenty years ago could 
wivanced so as to be accepted by a responsible 


be 


body of opinion with a view to its ultimate adoption. | 


To this, Sir Robert, by means of this little publica- 
tion, has made a very valuable contribution. 

We have spoken of former Sovereigns, and of 
the changes to which our late King gave encourage- 
ment. His present Majesty has in his time, as 
Prince of Wales, done as notable work as his father, 
in spreading the family spirit through the Empire. 
The designations which have been bestowed upon 
him of Ambassador of Empire and First Commer- 
cial Traveller, picture a happy combination of 
dignity and ability to enter into the business life 
which must remain the lifeblood of our people ; 
and it would be a great thing if the organisation 
inaugurated during the reign of King George V 
should so be perfected during that of our new 
King Edward as to result in the proper co-ordination 
and development of the resources in our Empire 
as a whole 
the reign of the son on the fabric raised in the 
days of his father. 
be almost limitless, though many are likewise value- 
less until combined effort makes them exploitable. 


At the same time, we may be buying what we could | 


produce, and the question of employment weighs 
heavily upon us. As we have said on a former 
occasion, instead of making unrelated efforts to 
deal with the problems of * special "’ areas, it seems 
to us to offer prospects of greater promise to con- 
sider these matters imperially, the wider basis 
presenting much more scope for the type of pioneer- 
ing enterprise for which our race has always been 
noted. 

We are told that the youth of to-day lacks the 
spirit of adventure possessed by their forbears, 
and that the comforts of life at home are proving 
insurmountable attractions. To some extent this 
may but at the same time, some excuse 
may be found in the fact that recent years have 
witnessed more reductions in staffs abroad than 
expansions, while redundant members have returned 
to this country to be faced with unemployment. 
Ordered development would do much, we believe, 
to revive the sense of security now lacking, and 
open opportunities for the younger men of the 
profession, as well as for general employment. We 
are well aware that it has been argued that little 
real good of this kind would really ensue, but it 
active stimulation 
and trade will be 
negative attitude 


be 80, 


seems more probable that the 
and development of enterprise 
more helpful than merely 
towards these subjects. 


a 





HEATING BY ELECTRICAL 
THERMA™ STORAGE. 
THe members of the Institution of Heating and 
Ventilating Engineers wisely take the view that 





it is their duty to examine every form of heat energy 


and to determine its capacity to produce a given 
effect or set of conditions, so that they can give 
advice on the best system to instal for the fulfilment 
of a specific purpose. In order that such advice 
may be tendered with certainty that it is good 
it is, however, necessary for them to be acquainted 
with all possible methods, including those which 
are only now beginning to be used, or have not 


now | 
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yet obtained complete acceptance. For that reason, | of a leak would also be serious, they could not be 
| @ paper on “ The Warming of Buildings by Electrical |emptied into drains, and would, for other reasons, 
| Thermal Storage,’ which was read by Mr. J. Eden! probably be more expensive both in first cost and 
| before their meeting on Wednesday, November 6,|in maintenance. Indeed, water has so many 
1935, should be welcomed, since it describes in| advantages that the alternatives are hardly worth 
detail the various types of plant available and gives | considering. Its only drawback is that it may 
some useful information regarding their installation | deposit scale and sludge during the initial heating 
and operation. Costs are not dealt with, on the | periods, but when once these have been removed 
grounds that this difficult phase of the subject | no further attention is required when the ordinary 
has already been gone into in more than one paper, | closed circuit system is used. It may, however, be 
which has recently been read before the Institution | necessary to add soda ash in order to increase the con- 
of Electrical Engineers. Perhaps this self-denying | ductivity of the water, which has been reduced by 
ordinance was wise, for these costs are so important | the precipitation of its natural salts in order to 
and so fundamental that they tend to overshadow | obtain the desired load. Only about two parts of 
all other questions once they are allowed to crop | this chemical to 10,000 parts of water are necessary, 
up. As it was the author’s example was followed | and this is insufficient to harm the fittings and 
by the speakers in the discussion, who confined| apparatus. It does, however, attack any quartz 
| themselves almost entirely to matters of design | there may be in the insulation, and standard porce- 
}and operation, and thus added not a little to the lain must be used for this purpose, especially as 
value of their remarks. |this is able to withstand greater temperature 

The objects of electrical thermal storage are two. | variations. 

| It gives the electricity supply undertaking a load | The two designs of heater usually employed are 
during the lightly loaded night hours and, in turn,| the immersion (or resistance) and the electrode 
| provides the consumer with current at a price| types, the former being employed for electrical 
/much lower than the customary. This current | capacities up to 300 kW and the latter on larger 
is used for heating water, which is stored in tanks | installations. 





The former can also be connected to 
and circulated when necessary at a predetermined | medium alternating or direct-current mains, while 
temperature for warming buildings or for other|the latter is only suitable for alternating current, 
purposes. From the consumer's point of view, the | though any convenient working pressure can be 
use of such a system is dependent on the price| used. As has already been said, both types can 
charged for the current, though he is also relieved | be operated automatically, provision being made 
from fuel troubles, while it is essential for the under- | for starting up at any convenient time, or when 
taking that the load provided should not be added | the temperature of the stored water falls below 
harmfully to the peaks. This, in turn, necessitates | a pre-determined minimum, for shutting down 
the employment of some system of automatic | when the maximum storage temperature is exceeded, 
control. Much ingenious apparatus has been/and at the end of the off-peak period. Faults, 


designed for this purpose. 
As Mr. Eden points out, a matter of obvious 
importance in the design of such an installation is | 


such as failure of water, overloads, and out of balance 
between the phases, can be similarly dealt with. 
Generally speaking, the advantages claimed for 


a coping-stone thus being placed during | 


Our resources are reported to | 


the determination of the total daily heat demand of | this system by the author are high efficiency, 
the building under the worst possible conditions, | cleanliness, flexibility, and ease of control. Consi- 
| as this, in turn, determines the size of the electrical | derable thought and care has been given to the 
heating units. It is preferable that the architect or design of the apparatus so that there is good reason, 
consulting engineer who is concerned with the instal- | as he pointed out, why the possibility of its installa- 
lation should ask the supply undertaking to provide tion should be investigated when the conditions 
a definite number of kilowatt-hours during a given | are favourable. 
period of time, since, especially with electrode heaters, 
the full output is only obtained gradually when | 
running up from cold, and the unit must therefore be | 
large enough to give this output over the full tempera- | 
ture range. The capacity of the storage tank must | 
be determined by the time during which the current | 
has to be switched off. Care must also be taken | silencing of the pneumatic drills, now so extensively 
that the maximum demand contracted for is not |employed for breaking up concrete in road-repair 
exceeded and in this connection Mr. Eden makes | work, is obviously a problem of considerable 
the useful point that in most cases the estimated | difficulty. It is hard to see how the noise produced 
heat demand is considerably in excess of the actual | by the piston and chisel can be much reduced with- 
consumption. This excess naturally means unneces- | out materially affecting the efficiency of the tool, 
sary capital expenditure and is probably due to a| and even the complete elimination of the exhaust 
too generous allowance being made for depreciation. will thus leave much to be desired. The 
There are now sufficient installations in operation | matter is, however, one of considerable public 
to enable the relationship between the actual heat | interest, and any improvement that can be effected 








NOTES. 
SILENCERS ON PNEUMATIC DRILLS. 
AvtrHovucH eminently desirable, the effective 


noise 


demand and the economic size of the plant to be/| will be welcomed. 
determined with accuracy and it would be well if the 
information could be made public for future use. 
At present there is a certain amount of reluctance 
to publish the necessary data. 

As regards the equipment itself, buildings whose 
demand for heat exceeds 5,000 kWh over a period 
of ten hours are best supplied with current at a 
high voltage, while low-tension current is more | 
suitable for the smaller plants, the deciding factors | 





The present position is made 
clear by some tests carried out during the re-paving 
of Wilton-road in the City of Westminster in October 
last, the tests having been made under the direction 
of the City Engineer. Nine makers were each invited 
to supply a pair of drills fitted with their silencers, 
and these drills were tested for comparison with a 
pair of unsilenced drills supplied by the contractors 
for the re-paving work. Noise measurements were 
made by the staff of the National Physical Labora- 


being capital cost and the price of energy. For| tory by means of an objective noise meter, located 
a specified heat requirement, the circulating system | at a distance of 24 ft. from the drill in operation. 
and the amounts of storage are fixed, whether the|In the case of the unsilenced drills the average 
supply is at high or low voltage. The storage | equivalent loudness of the noise measured was 
medium generally used is water, which is com-| 103 phons, and in the case of one pair of silenced 
| paratively easy to handle and is cheap. The storage | drills, the corresponding figure was 102 phons, 
temperature is dependent on the head of water | showing noappreciible improvement. Another pair 
available, and is usually from 230 deg. F. upwards. | showed a noise production of 100 phons, and the 
With a view to reducing the bulk of the storage | other seven pairs gave figures ranging from 96 to 
and so saving space, sealed waver systems operating | 98 phons. From the National Physical Laboratory 
at temperatures in excess of 300 deg. F. and the report on the tests, it appears that the best of the 
use of mediums of higher specific heat have been | silencers gave a noise reduction of about 7 phons, 
considered. Oil and glycerine for instance, can | which, it is pointed out, would be about equal to 
| be heated to about 500 deg. F. in open tanks ; the effect of doubling the distance of the observer 
but as they cannot be circulated through an ordinary | from an unsilenced drill in open conditions. This 
| heating system, their use would necessitate the | improvement certainly brings the noise of the drills 
employment of heat exchangers. The consequences | nearer to the level of the general traffic noises in 4 
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busy street, which are of the order of 80 phons, but 
the fact remains that even the silenced drills are as 
loud as the noisiest traffic and must still be regarded 
as objectionable to persons in the vicinity. Tests 
were made by the City Engineer to see whether any 
loss of efficiency could be detected in the case of the 
silenced drills. These tests, although not entirely 
conclusive, Owing to variations in the hardness of the 
concrete broken up by the different competitors, 
did not show any marked reduction in efficiency in 
the case of six of the silenced drills, but it is proposed 
to give makers of these tools another opportunity of 
demonstrating them, and the advisability of laying 
a special area of concrete, so as to ensure exactly 
similar conditions for all competitors, is under con- 
sideration. 


Tue Royat FuNngERAL AND Lonpon TRANSPORT. 


It was obvious from the textual and pictorial 
accounts given in our daily contemporaries that the 
crowds which assembled to see the Royal funeral 
procession reached a very high degree of density 
and that, in consequence, a heavy load must have 
been thrown on the various systems of transport. 
This view is confirmed by some figures issued by the 
London Passenger Transport Board. On the day 
of the funeral the number of passengers carried on 
the Underground totalled 2,000,000 and, though 
this was equalled on Silver Jubilee Day, on that 
occasion it was spread over nineteen hours instead of 
over only nine. Actually, most of the traffic 
was handled between 5.30 a.m. and 8.30 a.m. Some 
120,000 passengers used Hammersmith station 
during the nine-hour period, while the 100,000 
mark was reached at Piccadilly Circus and Liverpool- 
street. Victoria and Hyde Park Corner each 
accounted for 80,000, and Waterloo and Charing 
Cross for 60,000. For six hours trains passed through 
Charing Cross Underground station at the rate of 
206 per hour, the District Railway accounting for 
80, the Morden- Edgware line for 70, and the Bakerloo 
Railway for 56. The passenger density for the 
system was 160,000 per hour for nine hours, com- 
pared with 56,000 on an ordinary working day. 
The energy consumed amounted to 2,100,000 kWh. 
"Bus and tram services were also subjected to heavy 
demands, the meeting of which was complicated 
in certain areas by the closing of streets. This, 
combined with the curtailment and diversion of 
services, resulted in 15,000 miles of operation being 
lost. This large increase in the utilisation of the 
system, not only on the day of the funeral but also 
during the period when the people were paying 
their last tribute to King George in Westminster 
Hall, naturally threw a great strain on the staff, 
to whose loyalty and acceptance of exceptionally 
long hours of duty Lord Ashfield calls attention 
in a special message of thanks, 


THe Panama CANAL. 


The year 1935 marked the completion of twenty- 
one years of successful operation of the Panama 
Canal, during which time upwards of 82,000 ships, 
carrying cargo totalling nearly 390 million tons, 
have been navigated through the waterway. The 
highest totals recorded for any one year since the 
Canal was opened to traffic on August 15, 1914, were 
those for the twelve months ending June 30, 1929, 
when the number of ships navigating the Canal 
reached 6,289 and the tonnage of cargo 30,647,768. 
After that date the figures declined steadily until 
1933, when 4,162 ships passed though the Canal 
carrying 18 million tons of cargo. In the following 
year, however, the totals rose again to 5,234 vessels 
and 24,704,009 tons of cargo. During the year 
ending June 30, 1935, statistics for which are given 
in the recently-published annual report of the 
Governor of the Canal, the number of ships passing 
through was a little smaller as compared with 1934, 
namely 5,180, but the tonnage of the cargo carried 
Was greater, namely, 25,309,527. While a number 


























of landslides occurred during the year, requiring a 
certain amount of extra dredging, and the Atlantic 
locks were subjected to their quadrennial overhaul, 
traffic was free and uninterrupted throughout the 
year. The great Madden Dam, across the Chagres 
River at Aljahuela, was completed in September, 



































other, to provide water storage during the dry | of the Bill represent approximately one-quarter of 
season of the year. The filling of the reservoir was | the total number of spindles at present installed. 
begun on September 7, 1934, and on December 18/ The effects of the Bill on the textile-machinery 
the first water was allowed to flow over the crest | industry must depend to a large extent on the 
of the spillway. The 1935 dry season began on | method of disposal adopted by the Board. In so 
January 8 and ended on April 30, during which full | far as redundant spindles are sealed as a reserve 
uso was made of the water stored in the: Madden/ = yj5.5 11-"‘reupile Machinery, United Kingdom 
reservoir. The installation of the hydraulic tur- Retained Imports. 
bines, generators and switchgear at the Madden — ee 
hydro-electric power station was completed early in Monthiy ’ Index | Value Index 
1935 and the equipment placed in service on March 6. Average. Vetere} ASS. “af eo aa 
The station continued in operation for the whole : , : 
of that month, during which a net total of 2,670,482} ~~~" E Dye NT Tagtt Tar TTT 
kWh of electrical energy was generated. The} i915 __ at 6b 0 en a 
interruption in the generation of electricity was | 1920— } ith uD Y 
brought about by the lowering of the water level in ad : oes 1369 i 334 340.8 
the reservoir. a bi ae 66-2 ase ane. 
. : 210-0 70:2 | 287-7 
1930— 
Ist. Qr 564 137-2 | 169-4) | 236-6 
THE ENGINEERING OUTLOOK. re a i ne ee 
VI. Texrmte Machinery. ot” . 453 110-2 | 196-0 | 273-7 
Although the demand for textile machinery| !*t Qr 422 102-7 | 185-1 | 258-5 
. Liat Sivel! ikke ition of this} 22 * 411 100-0 | 192-7 | 260-1 
remained at a very low level, the position o S| 3rd, 380 92-5 | 1545 | 215-8 
branch of the engineering industry undoubtedly sate ” 649 157-9 | 192-5 | 268-9 
improved during 1935. For some years, by far the | “ist ar. ..| 1,130 274-9 131-0 183-0 
greater part of the production of textile machinery} 24, --| 531 129-2 133-7 186-7 
“ p 3rd, vi} 883 78-6 | 159-0 222-1 
has been destined for export markets, mainly on} 4th ") BBO 136-0 142-4 198-9 
account of the depression in the cotton industry | 193, or wih ete" ane | ame 
in this country, but in 1935 such improvement in| na -,. "| 318 | 58-0 210-8 204-4 
demand as took place was due to the requirements| 31, | ath ee 
of the home market. The cotton industry experi-| i934” De . a) 3 el 
enced a definite improvement in August, which was i, Qr >» a6 o6 ‘4 | sas : 536-7 
followed by a further advance in October. gra “"l 439 106-9 186:7 260-7 
In the absence of any official statistics for produc- | , i, , ++] 423 103-9 | 202-1 276°6 
tion or employment it is difficult to assess reliably | ist ar. 1 589 136-4 189-5 | 264.5 
the trend of activity in the textile-machinery| 2nd | S&S ce) tee | oe 
industry. Moreover, while figures for exports are} 4th | 606 | 147-5 218-0 | 802-4 
available, there is no reliable index of the trend m. 
p demand he the nome mare Tnteas long. rUD>/ against future expansion of the industry or are 
ian 2 ed 7 rs té a tela f the reconditioned for sale in this country (their sale 
a ‘teatiid a ~ a or an 9 nd OF “he | abroad is prohibited) the effect must be prejudicial 
ion of nich | ota werent wor chy 4 > ae ms to increased sales of new machinery, though in the 
oo di ret af Sendnaaiaie’ ‘Theat air OF | latter case a certain amount of work would be 
on ble I - ere — - SHOWN | entailed in reconditioning. On the other hand, if 
oe oS the Board should decide to scrap the greater part of 
TaBLe I.—Net Imports of Textile Raw Materials. Tons. | the machinery acquired, the prospects for textile- 
(000's omitted. ) machinery makers would be more favourable, though 
| a ‘ i ce, POE | the pig-iron producers might be adversely affected 
| 1930. | 1931. | 1932. | 1938. | 1934. | 1935. 
paid ABB BE SPR e ices Lee | : TaBLe IL1.--Textile Machinery. United Kingdom 
Per PT EF inte sr Exports, 
ee a ee id ) 
yoo 2 2 23 270 | | | 
Silk | 175 149 209 246 320 281 | Monthiv ; } Index Value | Ludex 
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Jute | 126 | 139 130 148 | 178 162 | ait jo thamouinnhot luesabas 
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a -- —_—_—_-—_-_——- <a | 
It will be seen that the only commodities to show ‘ |, Dons. | be of tnd 
; - ho : 1913 .. ..| 14,840 | 100-0 46-5 | 100-0 
an increase in 1935, compared with 1934, were wool | 19290— , , 
and hemp. On the other hand, there was a con-| 3st, @ mit: Te 1 COR pd 
tinuous increase in imports of silk between 1931| ard | 10,920 | 73-6 | 92-5 | 198-0 
and 1934, and although there was a decline in| ,.it® rif PPR id, GAS 8:2), Pas! 
1935, the figure in that year was well above the| ist Qr. ..| 8804} 50-9 95-2 | 2047 
4 y' } Q 
: : 2 nal. al 52-8 7+ 208-6 
level of the years 1930-1933. It is probable, a Tg “| re | | 49-9 93:3 30018 
therefore, that this section of the textile industry ath .1} 6,268 | 42-2.| 02-8 108 +5 
has accounted for a substantial proportion of the ee Qr. | 4006 | 27-6 | 103-0 | 33tvs 
home demand for textile machinery in recent} 2nd _,, .-| 4481 30-2 | 98-2 | 211-2 
years. The table does not, of course, show the ne t° _ Site 2:3 Sa. i 130° 
growth of the artificial silk and staple fibre industry | 1932” tt | rt ge 
which has also been an important customer for! hy °% ee | Sig: $14 88 
textile machinery. 8rd, ..| 4,796 32-3 89-0 | 191-4 
On the other hand, the improvement in the | ,,3%" ho shell Menai te taats 
activity of the cotton industry towards the end of Ist, Qr. | 4,402 30-3 95°3 204-9 
the year was far from being sufficient to enable the; 324 » effet RRB BER 1, BOE 
industry as a whole to increase substantially the| 4th , ».1) 5,605 37-8 83°38 179+1 
purchase of new machinery. At the present time, | 1°", Heodgaetite dig? adirottbcgys oe 
interest is largely centred on the proposed Cotton} 2nd _,, ,-| 6,780 45-7 | 85-8 | 184-5 
Spinning Industry Bill which was formally intro- a” "] 6.622 Re. ] Ohi p seed 
duced into the House of Commons in December. | 1935— bony ie usu 
This provides for the establishment of a Board| jhy % a ee yoo ee 
with borrowing powers up to 2,000,000/., and with} rd ,, ..| 5,808 36-7 |) LOL-O 219-0) 
full power to dismantle, break up and sell or other-} “" » “| WS Cr Se 
wise dispose of redundant spindles. It is estimated Ce we Le eC Fe 
that approximately 10 million spindles are redun-|in view of the large quantities of scrap iron and 
dant at the present time, and it would be the duty | steel which would be made available. A further 
of the Board to acquire and dispose of approxi-| adverse factor is the provision preventing, for a 
mately this number of spindles. The fate of the| period of three years, the introduction of new 
Bill is, however, somewhat uncertain, as a strong | machinery into any assessable mill, except for the 
opposition is being put up, both in and out of | purpose of replacing machinery of similar produc- 
tive capacity. Nevertheless, the Bill, if it succeeds 





1984. The objects of this work, it will be recalled, 
are, on the one hand, to control floods and, on the 


Parliament, and it is claimed that the opponents 
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in increasing the average profit margin by enabling 
the remaining plant to work more nearly to capacity, 
must eventually result in increased purchases of 
new machinery. Steps are also being taken for 
the preparation of a similar scheme for the weaving 
industry, it being estimated that there are at 
present about 100,000 redundant looms. 

There is reason to believe that the cotton industry 
was replacing obsolete machinery at a rather 
higher rate during 1935 than in previous years, 
though the real difficulty to be overcome is the lack 
of the necessary capital. In this connection it 
may be noted that the average dividends paid by 
170 spinning and manufacturing companies during 
the past year amounted to 1-64 per cent., against 
1-60 per cent. in 1934. While this denotes a slight 
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That an increase took place in 1935 in the home 
demand for textile machinery is also borne out by 
the rise in imports from 5,108 tons to 6,977 tons. 
The high value per ton of these imports calls atten- 
tion to the fact that a substantial proportion of the 
increased demand in 1935 was for special types of 
machinery used in the processing of the newer 
fibres. There was also an increased demand for 
knitting machinery, imports of which increased 
from 1,360 tons in 1934 to 2,024 tons in 1935. 
The chief country to benefit from this increase 
was Germany, from which imports of knitting 
machinery amounted to 1,472 tons in 1935. A 
monthly average of quarterly net imports is 
shown in Table IT. 

Exports of textile machinery, on the other 
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makers elsewhere. It is quite possible, therefore, 
that the current year will not see any great expan- 
sion in textile-machinery exports, though the 
general trend of recovery may be sufficient to 
overcome the factors mentioned above. 

Although the demand for textile machinery 
cannot be expected to rise to the level of the pre- 
depression years in the near future, the British 
industry is now in a strong position to take profitable 
advantage of such demand as is available. For 
some years after the amalgamation of six of the 
principal producers in Textile Machinery Makers, 
Limited, the latter company was unable to show 
|@ profit, but in June, 1935, it was announced at 
| the annual meeting of Platt Brothers and Company 
| (Holdings), Limited, that each of the constituent 





improvement, it is clear that there is a long way | hand, declined from 78,486 tons in 1934 to 67,121 | companies of the combine had ceased to work at a 
to go before adequate funds will be made available | tons in 1935. This decline was, however, accom- | loss, and that Textile Machinery Makers, Limited, 
for the purchase of new machinery, while, in addition, | panied by a substantial rise in the value per ton, | would probably shortly be in a position to pay a 
it is clearly practically impossible for the industry and the total value of exports increased from | maiden dividend. That these prospects were not 


to raise new capital. 


Sir Walter Preston has claimed, however, that | 


at a total cost of 300,0001, it would be possible to 
buy an existing mill and re-equip it with the latest 
types of spindles and automatic looms for the 


| 6,672,060/. in 1934 to 6,912,812/. A monthly | 
| the arrears of dividend on the preference shares of 


average of quarterly exports is shown in Table III. 

In comparison with 1930, the decline in exports 
of textile machinery has been most pronounced in | 
the case of France, China and Russia. In the case | 


unfounded is shown by the subsequent payment of 


Platt Brothers and Company (Holdings), Limited, 
whose principal asset is an investment in Textile 
Machinery Makers, Limited. Although the former 


production of 30 million yards of cloth per annum, |of France, exports declined from 8,026 tons in company has other investments valued at 1,438,8351., 
which it would be possible to ship to India and sell ' 1930 to 925 tons in 1935. This is probably due| the payment of the preference arrears probably 


TABLE IV.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (£000.) 
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£000, Per cent. 
6,913 40-7 
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6,672 40-3 
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£000 Per cent £000 Per cent £000. Per cent Per cent. £000. 
United Kingdom 11,644 8-5 8.628 40-5 5,281 37-9 39- ! 5,178 5 | 
(iermany 12,441 41-2 8,406 39°: 1 5,383 38-6 5,238 3R «4 | 6,020 6,260 36-9 
USA 2,812 9-3 1,731 1,497 10-7 1,170 8 1,445 9-5 
France 1,007 3-3 764 | 624 4-5 5-6 a4 6-3 876 | 5% 798 4-7 
Switzerland 2°36 7-7 1,633 | i} 1,152 8°32 a Hh amelpe 7:9 1,602 8-2 
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| 
| 
Total 30,240 100-0 21,302 mo | 13,937 100-0 | 100-0 





TABLE V.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (VOLUME TONS.) 


|} | } 
Vextile Machinery 1929 1} 1930 1931 | 32. 93: 34. | 1935. 
| | | 
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Per « | Tons, | Per cent ! Per cent. Per cent | Tons. Per cent. || Tons Per cent. | Tons. Per cent. 


Tons 
oL2i2 | 52-4 55,567 50-0 62,989 55-0 | 56,414 53-4 || 78,486 57-9 = }| (67,121 54-9 
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United Kingdom | 126.553 
Germany 88,004 58,417 t ; 7.7 33-4 | 32,042 28-2 31,875 30-2 i 34,990 25- 1) 35,324 29-0 
i 11,175 8-2 | 10,544 8-7 

| 9,096 7-4 
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| 2 10,607 10-0 
Switzerland 19,563 13,550 |} 7 0,3: 6-3 |} 6,710 6-4 || 10,683 0 | 
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France | 16,683 | ; 10,742 
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Total | 250,803 173,921 | 100-0 111,171 l} 113,45 100-0 105,606 
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at to-day’s Japanese price with a return of 15 per | mainly to the acute depression in the textile-manufac- | denotes a substantial improvement in the textile 
cent. on the capital invested while continuing to | turing industries in that country, and a revival may | machinery position, which is further reflected in an 
pay trade-union rates and work trade-union hours. | be looked for as soon as the completion of the process | increase in the interim dividend from 2} per cent. 
If these claims were substantiated, there would of | of deflation or a devaluation of the franc restores | to 4 per cent. by Tweedales and Smalley, Limited, 
course be less difficulty in raising the necessary | the competitive power of French industry. In the | the principal company outside the combine. 
capital for a general re-equipment of the cotton| case of China, exports have declined from 10,511! In some cases manufacturers of textile machinery 
industry, and Sir Walter has been pressing the | tons in 1930 to 2,819 tons in 1935, mainly, probably, | have taken up other forms of engineering activity, 
Government to set up an experimental mill to his|on account of Japanese competition. In the case| Arundel and Coulthard, for example, having 
specification. The claims have, however, been| of Russia also, which took 8,239 tons in 1930 and| undertaken the manufacture of lawn mowers. By 
contested by the Federation of Master Cotton | only 289 tons in 1935, there are small prospects of | reducing productive capacity and reaching an 
Spinners, though their arguments have not yet| any substantial recovery in view of the growth of | agreement with regard to prices, the industry is 
been made public. In some quarters it has been| the Russian textile-machinery industry. This is| now in a much stronger position, and can operate 
pointed out that if a return of 15 per cent. can be | exemplified by the fact that the Turkish cotton mill | profitably at a very much lower level of output. 
guaranteed, one might have expected the originator | at Crsarea (Anatolia)—the largest factory to be | 
of the scheme to have undertaken production | erected under the first industrialisation programme | 
already. -was built to Russian specification, equipped with 
However, there is no doubt that considerable | Russian machinery, and staffed with Russian fore- 
economies could be achieved by the installation of |men. It is anticipated that the second mill at | , 9 
the most up-to-date machinery, the advantages of | Nazili will also be of Russian construction. By W..A, Toru, M8e, 
which are not generally admitted by some sections| Nevertheless, it will be seen from Tables IV and| Ir is now well recognised that certain classes of 
of the cotton industry. It was claimed recently| V, which show international exports of textile | power installation, particularly those incorporating 
by a director of the Japan Cotton Spinning Com-| machinery by value and volume, that this country | internal-combustion engines, are prone to trouble 
pany that the use of the latest type of spinning | has maintained its position relative to its principal | by torsional vibration unless the point is given 
machinery made possible a 45 per cent. reduction | competitors. | special consideration in the design stages. Usually 
in costs, while, in addition, a better-quality yam| An increase in the level of world exports of | it is found possible to arrange matters so that the 
was produced. On the other hand, it is claimed | textile machinery has been anticipated for some | ranning speed range does not contain a major 
that these advantages are more pronounced in| time, both on grounds of general trade recovery | critical speed. In that event, the maximum vibra- 
Japan owing to the fact that the cost of new | and because the textile-machinery industry is likely | tion stresses (associated only with minor critical 
machinery is little more than one-third what it is|to benefit from, rather than be adversely affected | speeds) are generally within safe limits. Alterna- 
in this country, and that the multiple-shift system | by, the movement towards economic nationalism. | tively, the natural frequencies of the system may be 
ureatly reduces the necessary obsolescence allow- |On the other hand, the contraction of national| such that the running range contains only critical 
ances. textile industries in the face of the growth of that | speeds of high orders, again giving rise to compara 
Whether or not an experimental mill is erected | of Japan must adversely affect exports of textile | tively low vibration stresses. 
to Sir Walter Preston’s specification, the controversy | machinery, since Japan manufactures her own| If it happens that the lowest natural frequency of 
has undoubtedly focussed attention on the question | requirements. Moreover, Germany, one of the | the system is of the same order as the running speed, 
of machinery replacement, and this in itself should | countries in which the greatest efforts towards|the operation of starting up from rest involves 
be reflected in increased orders if improved margins | economic self-sufficiency are being made, is also a| passing through major critical speeds of low harmoni¢ 
allow the provision of proper depreciation allow-| manufacturer of textile-machinery, so that an/| orders. Continuous running at any one of these 
ances to be resumed after what, in the case of | expansion of the textile-manufacturing industry | critical speeds would be likely to induce dangerously 
many mills, would be a very long interval. ‘in that country is not likely to benefit machinery ' severe torsional vibrations, but as such vibrations 
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take time to build up, it is generally accepted that 
normal acceleration through the lower ranges. of 
speed may be undertaken without risk. Experience 
seems to confirm this opinion, but nevertheless a 
complete investigation of the dynamical charac- 
teristics of a drive demands that some estimate be 
made of the stresses associated with such transient 
torsional vibrations. 

The following investigation refers to a dynamical 
system consisting of two heavy rotors connected by 
a single shaft. Generally speaking, a drive which 
gives critical speeds of low order below the running 
range can be represented by such a system and the 
transient vibration stress figures obtained will be 
reasonably accurate. For example, a turbo- 
compressor driven by an engine through speed- 
increasing gears actually constitutes a multi-mass 
system, but when vibrating torsionally at the 
lowest natural frequency, the moving parts of the 
engine oscillate (very nearly) as one rotor, the 
impeller of the compressor oscillates in opposition, 
and the effect of the inertia of the gears is negligible. 
Thus, in considering conditions at critical speeds 
corresponding to the lowest natural frequency, the 
dynamical system can be regarded as composed of 
two rotors and an intermediate shaft. The actual 
system has, of course, other vibration forms for 
which the two-rotor approximation would be 
inapplicable, but they correspond to natural fre- 
quencies much higher than the speed of the engine, 
and the associated critical speeds below the running 
range are of high orders. These produce relatively 
low vibration stresses and it is not necessary to 
give special consideration to the transient torsional 
vibrations set up at those speeds during acceleration 
from rest. 

In a drive of this character the chief damping 
influence which restrains the single-node vibrations 
is the variation of the resisting torque of the driven 
machine with variation in angular velocity. The 
torque required to drive a machine usually increases 
as the speed of its shaft rises ; this effect is especially 
pronounced in the case of centrifugal pumps, turbo- 
compressors, marine propellers, or other rotary 
machines handling fluids. When the drive is 
running at a constant mean speed, the effect of 
torsional vibration is to cause the rotor of the 
machine to perform angular oscillations about its 
uniformly rotating mean position, and therefore to 
produce cyclic variation of angular velocity. Such 
variation is always so small compared with the 
mean velocity that the rate of change of resisting 
torque with angular velocity is sensibly constant. 
Therefore, a difference dw between the instan- 
taneous angular velocity and the mean angular 
velocity causes the instantaneous resisting torque | 
to differ from the mean torque by an amount 
proportional to d , and the torque-difference acts 
in the opposite direction to the velocity-difference. 
Thus, angular vibration about a uniformly rotating | 
mean angular position is opposed by a torque 
proportional to the angular vibration velocity. 
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subjected to equal and opposite torques proportional 
to the angle of twist of the connecting shaft. 

Shaft and rotors are, of course, rotating continu- 
ously, and in investigating the nature of the vibration 
stresses, it is necessary to consider angular oscilla- 
tions about a mean position which revolves with 
uniform angular acceleration proportional to the 
difference between the mean torque exerted by the 
engine and that exerted by the driven machine 
in the neighbourhood of the critical speed under 
consideration. 
Fig. 1. Resisting Torque 
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The ratio between the damping torque and the 
vibration velocity may be taken as equal to the | 
slope of the torque-speed characteristic curve of | 
the machine at the point corresponding to the mean | 
speed. Actually, the damping effect will be some- 
what greater than this because the usual charac- 
teristic curve gives the torque for any constant 
speed, whilst the rapid variations of velocity associ- 
ated with torsional vibration are also opposed by 
the inertia of the fluid. 

_ Another damping effect common to all power 
installations is the hysteresis loss due to alternating 
torsional shear stress in the shafts. In a drive of 
the type at present under consideration, however, 
the hysteresis loss for the single-node vibration is 
usually small compared With that occasioned by the 
varying angular velocity of the driven rotor, so| 
that there is justification for simplifying the investi- 
gation by ignoring hysteresis damping. Any error 
onat out of this approximation lies on the side of 
ety. 

In the two-rotor system indicated in Fig. 1, | 
torsional vibration is maintained by a torque 
(fepresented by a harmonic function of the time) 
applied at rotor No.1. The vibrations are damped 
at rotor No. 2 by a resisting torque proportional to | 
the angular-vibration velocity. The rotors are also 
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F sin ? 
aby 
dt 
The angular acceleration of rotor 1 is caused by 
the difference between the external torque and the 
torque inthe shaft. Therefore 

@ 0, 

1 ae 

The angular acceleration of rotor 2 is caused by 

the difference between the torque in the shaft and 


Torque applied at rotor 1 


Damping torque at rotor 2 


= Fsin pt — k(0,— 0) . -(1) 





the damping torque. 
Therefore 
@ 6, - ab, a 
Ip Fe = k (0, — 0) — KS? (2) 


Solving these simultaneous differential equations 
by making use of the operator D (differentiation), 
it is found that : 
Dom 7 13 BRBY 30 | 

1 p (K? A® + p* B) 
K (AC + p* B) cos pt} = asin (pt — «€,) 
gi 'Lod yeuP Mt wot) 
*  p (K* A® + p? BA) 


[p (BC — K*® A)sinpt + 
«| (3) 


[p Bsin pt + KA cos pf] 


(4) 


= Bsin (pt — €) 

















where 
uF 
A= -n*? — ? 
hy lr + y” »*| 
B = I, I, (n*® — p*) 
I 
C=I 1 —_ nt — pt 
: Le +1, ok | 
1 1 
s— 2; a i. 
ls it 
a = Amplitude of angular vibration of rotor 1. 
8 = Amplitude of angular vibration of rotor 2. 
= 2A — BO 
cot €, = K(AC + PB) 
B 
cot ag=- B&B 


By writing F = 0 and K = 0 in (1) and (2), 
it is found that ‘‘n ” is the frequency constant for 
natural vibration of the system, i.e., that in a free 
vibration the variation of 0, or @, with time is 
represented by an expression of the form ¢ sin (n t 
+ «) where ¢ and « are constants. 

The ratio a/f is of importance in calculating the 
amplitude of vibration in the neighbourhood of 
resonance, and its value, as determined from (3) 
and (4), is given by 
v[p? (BC — K* AP + K®(AC + pp? BP) 

k V(K? A? + p? BS] 
It is found that, in practical cases, this value of 
2 differs only slightly from that applying to 
the undamped condition (i.e, when K = 0). 
Hence, it is permissible to use, as a reasonable 
approximation, the relation, 


I, + I; I, P . 
[tye 


“wi, 
I, + I,\p* 
=" (47-)5 


1, 
In the neighbourhood of the resonance condition 


a = 





(5) 


0 
Bo k- 


(6) 


(when p = n) the value of a is negative and the 


difference between ¢, and ¢, is approximately z. 
Consequently, the amplitude of the angle of twist 
in the shaft is very nearly 

8 ing tht) (2)* 


a~B=B(5 )=—( I, 
Therefore, denoting this by 4, we have, 


e--(a3x,)G)a |. 
a— [1 hy “y'] r 
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~ i+, (5 
When the angle of twist in the shaft reaches 
its momentary maximum, the angular velocity 
of each rotor is zero and the kinetic energy of the 
system is therefore zero. Thus the total vibration 
energy of the system is in the form of strain energy 
in the shaft, i.e., 


Vibration energy 


$ Maximum torque x Correspond- 
ing angle of twist 
= 4k¥ 


The increase in vibration energy per cycle is the 
difference between the work done per cycle by the 
external harmonic torque and the energy dissipated 
per cycle by the damping influence. If the fre- 
quency of the external torque suddenly takes some 
fixed value, the vibration energy (and therefore 
the amplitude of vibration of each rotor) increases 
or diminishes with each cycle until the rates of 
energy input and dissipation are equalised. In 
other words, the amplitude of vibration gradually 
attains a limiting value depending on the ratio 
of the frequency of the applied torque to the 
natural frequency of the system, the amplitude 
of the applied torque, and the severity of the 
damping influence. In practical cases it is found 
that the effect of damping is important only in the 
neighbourhood of the condition of resonance. 

The rate of vibration energy input to the system 
at any instant is the product of the external torque 
and the angular velocity of the rotor to which it is 


applied, .e., 

$, [« sin ¢ - «| 
and the energy input per cycle is determined by 
integrating this expression over the time of one 


F sin pt 





eycle. The latter is the time in which sin p ¢ repeats 
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itself, or the time in which p? is increased by 2 2, continuously at any speed within 10 per cent. of a 


2a 


i.é., Therefore, 


Vibration energy input per cycle 
2n 
{Pp 
| (F sin pt) pa cos (pt — ¢,)dt 
0 
2 


Pp 
iF pa| sin [pt + (pt &)) 


+F pal 


€,) + ¢ sin a | P 
0 
a Fasin ¢ 
I, 


‘ n\* 
nF [1 ov een (=) ] Asine,. (9) 


Similarly, the rate at which energy is dissipated 
at any instant by the damping resistance is the 
product of the damping torque and the angular 
velocity of the rotor to which it is applied, i.e., 

d Bows 
{K > (Bsin(pe «))} Pris sin (pt — €3)) 
and the energy dissipated per cycle is determined 
by integration, thus, 

Energy dissipated per cycle by damping influence = 

if 


+ sin(pt — (pt— «,)) de 
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> cos (2 pt 


c 
| K p* B* cos* (pt — «,) dé 
0 
[ Pp 
+ K pt B* | [1 + cos 2 (pt — e)) dt 
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0 
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P 
s;Kp* # [« + i sin 2(pt — «) | 
°F 0 
7 K Pp Bp 


. n 
a Kk li, 
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The increase in vibration energy per cycle is the 
difference between the energy input and the energy 
dissipated. Therefore, denoting the amplitudes 
of the angle of twist in the shaft in consecutive 
cycles by A, and A, + 3, 

bk(ML Ly — Me) = ow Fasine, — Kp 


and hence, 
2a; I, n\? 
; {F [1 - i, +1, (")'| sin € 
: I, bd n\*. } 
-K (r ; i,) p (>) Arp Ae (11) 
In using this relation, the value of sin «, has to be 
derived from that of cot «,, Inserting the expres- 
sions for A, B and C in the relation cot «, = 
p (K* A — BC) 
K(AC + p*B) 


n (I, + 1,) K \? I, p\* 
KT,  { (i, a) tr, ~ ():] 


[ (2) | L(@) - I, “t | 2 (13) 


practical 


(10) 


Me + 


it is found that, 


cot «¢ = 


In cases, is very small and 


n 
consequently the first term within the brace bracket 
may be ignored. This is true even when the other 
quantity within the brace bracket becomes zero, 
because sin ¢, (used in equation 11) hardly differs 
from unity when cot ¢, is very small. 


Also, the term outside the brace bracket is large | 


and therefore cot «, is large and sin «, very small, 


P 


1 
unless (F) is nearly equal to either 1 or 


lout aan (1, + I). 
In the latter case, sin ¢, is multiplied by zero in the 
right-hand side of wqnation 11. Hence the rate 
at which the amplitude of vibration increases is 


high only in the immediate neighbourhood of the | 


resonance condition, when p = n. 

Fig. 2, based on figures obtained from the example 
discussed later, shows the variation of sin ¢, in the 
neighbourhood of a critical speed. 

The basic principle of the following method of 
determining the maximum amplitude of vibration 
attained in accelerating past a critical speed is to 
trace the increase in amplitude over consecutive 
cycles, starting from a speed, say, 10 per cent. 
lower than the critical speed, the assumption 
being that the plant will not be allowed to run 
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| quantity (2) 
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serious critical speed. 

It is also assumed that during each cycle the 
external torque maintaining the vibration is simple 
harmonic, with frequency corresponding to the 


| speed of the shaft at the mid-instant of the vibration. 


This is not quite accurate, because the frequency of 


| each harmonic component of the fluctuating torque 


increases with the speed, but the error involved 
is negligible as the proportiona) increase of speed 
during the time of one vibration cycle is very small. 
The value of ) corresponding to steady running 
at the selected speed below the critical speed may 
be determined from equations 3 and 4 by inserting 
the appropriate value of p. As the effect of damp- 
ing is slight except in the immediate neighbourhood 
of the resonance condition, it is permissible, as a 
close (and safe) approximation, to write K = 0 
in these equations when determining the initial 
value of A, t.e., 
FBC_ 
p? B? 
Fk 
- 55 


B 


a — 95 
B = 
F 


p? pl* 


a inp 
-. (13) 


Denoting this by ,, the value of A, is obtained 
from (11). The increase in speed of the engine 
during this first cycle is the product of the angular 
acceleration and the time of the cycle. Hence 
the value of p for the second cycle is obtained, 
and insertion of this, together with the corresponding 
value of sin ¢,, in equation 11, gives A,;. Repetition 
of the process gives the values of A for consecutive 
cycles. 

It is found, in practical calculations, that the 
rate of increase of ) is very low until p/n approaches 
unity, and also that (referring to equation 11), 
K (- " i,) (")"%, is small compared with 
1 
F [1 . a (")"). In consequence, it is per- 

av 4g \P/ 
missible to adopt an approximate and more rapid 
method of calculation on the same general basis as 
that already outlined. 


When . is approaching the value unity, the 
I, 


Si 
+1,* approximately | — cck 
I, 


I, + I, 


ry = * 
SO be J (-) (- ity) 
[1 - (2) | psy} 

(" Ts) (* i, ts) {1 7 (2)} 
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since (==) is negligible. 
Py 
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Therefore, 
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cot €, 


ni, 


= u and x E 


Writing 
I,+I 
(= ) : 


Pp 2 
(i) 
Ss : 1 

 ¥(L + cot®e,) ~ Vfl + E*(1 — a] 

Omitting the last term on the right-hand side 
of equation 11, we have 

2aF I, /n\? 
M41 —- eat ; [1 i,+ Ip (5) resin a. 


The difference (A 4) between A, and 2,,, being 
small, we may write, 
Apa — Ag? = (Arta + Av) (Ar4a — Ae) = 2A AA 


n 
and, also inserting 37 1, we therefore have, 


sin €, 


oF i 
k itt, 
oF ly 1 
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From the angular acceleration of the drive when p 


AA 


sin €; 


is approaching n, the change in p during one cycle | 


may be determined, and from it the change in (@ y. 
Let this be Aw. Then equation 14 may be written, 
vF ]& 2 Au 

k 1,+1, 46 v{l + E*(1 — uF} 





4A= 


From this, the change in 1 whilst u changes from 
u, to u, may be determined by integration, thus, 


du 


A » = wF Y 2 mY carsits no 
.  kiIiL+I,Awu V{l+E*(1 — up} 


aF 





uo 

I, 1 sinh E (1 — uw) — sinh E (1 — u,) 
I,+1,Au E Try lane 
(15) 

This is an expression for the increase in amplitude 

between two conditions for each of which w is 

approximately equal to unity. Hence, the maximum 

amplitude A,, attained on reaching the resonance 

condition, from a value A, when u = u, is obtained 

by writing u, = 1, giving, 

wi m re + awF ly 1 


* I,+i, au 
It must be noticed that this relation cannot be 
accepted unless 2, is small enough to make 
4 
)'p (*) Am negligible compared with 
2 
n\*?) . an se 
F [1 “ Sorrke (°) } Sf» (writing p = nm), unless 
Am is smali compared with 


sinh! E (1 — t%) ,,. 
hog oe (16) 


I, 
F (iy) oP Te fla te 
Id iy 8:11) Mandy eT ): 

(ty) * 

When equation 16 has been used, the value of 4,, 
derived from it must be compared with this 
quantity to verify that the procedure is valid. 

To ascertain the highest possible amplitude 
which may be attained, it must be assumed that 
an additional cycle occurs with p = n, at the end 
of which the amplitude ,, will be given by, 
207F I, 


k 
2r7F tf, 
=A (Am tT FT +1) 
(since sin «, is very nearly unity). 
Above the critical speed there is a tendency 
for further increase in amplitude of vibration, 
but sin «, falls very rapidly as p increases, and this 
effect may be ignored. 


(To be continued.) 
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THE WORLD’S SHIPBUILDING. 


THe steady progress made in our shipbuilding 
industry in 1935 is indicated by the fact that 683,000 
tons of merchant shipping were commenced during 
the year, as compared with 520,000 tons in 1934. 
The average for the first three quarters of 1935 was 
about 124,000 tons, but during the fourth quarter work 
was commenced on 311,000 tons of shipping. This 
figure is greater than that for any quarter since March, 
1930, while the total for 1935 is the highest for the 
last five years. Furthermore, the orders for new vessels 
which have been placed during the latter months of 
last year ensure that there will be no diminution of 
activity in our shipyards for some time to come, at 
all events. The prevailing position in the shipbuilding 
industry, not only of this country, but of other nations, 
is clearly set out in the Annual Summary of the Mercan- 
tile Shipbuilding of the World for the Year 1935, recently 
published by Lloyd’s Register of Shipping, 71, Fen- 
church-street, London, E.C.3. This publication con- 
tains particulars regarding merchant vessels of 100 tons 
gross and upwards launched in 1935, whether they 
were completed during the year or are still under 
construction. In Table I, on page 157, is given, for 
the purpose of comparison, a statement of the number 
and the gross tonnage of merchant vessels launched in 
the principal shipbuilding countries of the world during 
the years from 1893 to 1935. Table II contains date 

ing the number and tonnage of merchant vessels 
launched in the leading shipbuilding districts in this 
country during the years 1933, 1934, and 1935. 

A glance at Table I will show that increases, some 
of them considerable, took place during 1935, 4% 
compared with 1934, in most countries. Denmark and 
Sweden, for example, last year, doubled their total 
launchings for 1934, while Germany’s output for 1935 
was more than three times that for 1934. On the 
other hand, the totals of Italy and Japan both declined 
somewhat during 1935. Our own total of 499,011 tons, 
while reassuring, is still well below the average for 
the years previous to 1931. It represents 185 vessels, 
made up of 112 steamers, 60 motorships, and 13 sailing 
ships, barges, and other non-propelled craft. Table i 
shows that in spite of a decline, as compared with last 
year, of 77,031 tons, the Clyde district retains first 








place among ovr shipbuilding centres with an output of 
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engines and turbines. Of the total steam 
launched in the world, nearly 200,000 comprise vessels 
fitted for burning oil under their boilers. The419 motor- 
ships launched during the year under consideration total- 
led 812,956 tens, compared with 563,601 tons in 1934, 
337,821 tons im 1933, 268,690 tons in 1932, and 920,495 
tons in 1931. Electric drive is employed in the case 
of two motorships aggregating 1,679 tons. During 1935, 
14 vessela, making together 110,006 tons and built on 
the Isherwood system of longitudinal framing, were 
launched. All are constructed for the carriage of oil 
in bulk. In conclusion, it may be pointed out that 
during the last five years (1931-35) the average tonnage 
launched annually in the world is about 1,470,000 tons 
less than the average for the last five pre-war years, 
1909-13. 








THE COMMERCIAL DEVELOPMENT | 


OF TUNGSTEN. 


Suxce the time when tungsten replaced tantalum in | 


the filaments of electric lamps there has been further 
expansion in applications in other directions. The 
metal itself, possessing as it does such exceptional 
physical properties as a melting point of 3,370 deg. C. 


(the highest of any metal), a tensile strength of 220 tons | 


per square inch, and a scleroscope hardness value of 
40, has naturally attracted attention, just as platinum 
did on account of its inertness. It is, however, in the 
applications of its alloys, its carbide, and of certain 
chemical compounds that the widest development has 
taken place. This great expansion is due in no small 
measure to the research carried out and stimulated 
by producers of tungsten and by a number ef inde- 
pendent investigators in this field. About 50 per 
cent. of the world’s production of wolframite is mined 


in China, the grade from this source being superior | 


to that produced in other countries. 

The production of tungsten metal of high purity 
depends to-day on the method of purifying the oxide 
before reduction. The original ore is pulverised and 
fused with soda ash to yield sodium tungstate con- 
taining oxides of iron and manganese, the latter being 
almost completely removed by extraction of the melt. 
Tungstic acid is then precipitated by adding hydro- 
chloric acid, the powder in this condition being suitable 
for the steel trade but requiring further treatment if 
it is to be used for the manufacture of tungsten bars. 


One method used on a large scale for this purification | 


consists in converting the acid to a tungsten salt, 
filtering, and reconverting to tungstic acid. Then 
follows the reduction to tungsten powder by packing 


the acid in nickel boats or crucibles and heating in} 
electric furnaces in a current of hydrogen, the resulting | 


heavy, black powder being compressed into bars and 
sintered by means of a heavy current passed between 
tungsten terminals mounted in water-cooled copper 
blocks. This process causes crystal growth to spread 
through the metal and yields bars of 99-95 per cent. 
purity. While the bars are brittle when cold, they 


may be rolled, drawn, and submitted successfully to | 


the swaging process when heated to redness in hydrogen. 

For the preparation of contact points for the elec- 
trical industry, rods are sawn into discs, although some 
concerns prefer to punch the larger type of dise from 
tungsten sheet. This outlet for the metal has grown 
to such dimensions in America that much research has 
been directed to the question of producing tungsten 
dises of the required close-grain structure. It has been 
shown that the whole process, from the purified 
tungstie oxide, must be controlled with this specific 
aim, and, in order to obtain metal free from any 
spongy characteristics, which may cause cracking when 
worked into sheet, great attention must be paid to 
the grain structure of the bar prior to the sintering 
operation. The dises are carefully welded to sup- 
porting screws using a wafer of copper while held 
supported in graphite jigs placed in the electric fur- 
naces, an atmosphere of hydrogen being maintained, 


as in all operations involving the working of tungsten 
radio-valve 


elements are further examples of the application of 


metal. Thoriated lamp filaments and 


tungsten metal. The introduction of a small propor- 


tion of thorium in filaments is in direct contrast to 


the harmful effects cf traces of thorium in contact 


points. 
retards crystallisation and prevents embrittlement at 


high temperatures, while, in radio valves, the thorium Limited, 10-14, Macklin-street, London, W.C.2 ; 
In the United States a process 
has been introduced for the manufacture of tungsten 
filaments possessing an elongated, overlapping struc- 
ture which, it is claimed, is resistant to sagging and | 


serves to emit electrons. 


offsetting. 
cent. thorium is incorporated with the tungsten. 


great advance has been made in the field of tungsten | W45 stated that the steel ropes em 


plating: 


right, polished, acid-resisting deposits by employing | 
an electrolyte consisting of a solution of tungstic oxide 
in alkali at temperatures of 80 deg. C. 
a nickel anode the layer depos.ted is composed o 


tonnage 


The thorium oxide in filaments, it is stated, 


Fink and Jones in America have obtained | Messrs. Hood Haggie and Company, 
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tungsten and nickel in approximately equal amounts, 
| which, we understand, is exceptionally resistant to 
| acids. Coatings of tungsten itself are very hard, silver- 
white, and insoluble in all acids except mixtures such 
| a8 nitric and hydrofluoric acids. They can be obtained 
| from the trioxide dissolved in a mixture of fused 
sodium pyrophosphate and metaphosphate at 650 deg.C. 
| to 700 deg. C., or from a solution of the oxide in alkali 
salts or sodium hydroxide, dextrose or other carbo- 
| hydrate being added if sodium carbonate is not present, 
together with a small proportion of cathode depolarising 
agent. 

Tungsten carbide is an example of a compound of 
the metal to which considerable attention has been 
given. Hard alloys for cutting tools, for drill bits, 
and for use as special refractory materials have all 
been the subject of extended research, molybdenum 
carbide and cobalt being two common constituents of 
the compositions produced. In one method for the 
preparation of tool alloys these three constituents are 
sintered in vacuo in a high-frequency induction furnace, 
| but a more common method consists in pressing the 
powders into bars and sintering them under pressure 
to give compact products. These are claimed to be 
as hard as Stellite alloys when prepared from the carbide 
alone, while when cobalt is included hard alloys of 
}the Widia series are obtained. Manganese, up to 
| 9 per cent., is yet another metal claimed to give cutting- 
| tool alloys when sintered in hydrogen at 1,300 deg. C. 
| with tungsten carbide. Tungsten metal has also been 
alloyed with cobalt for producing hard alloys, and a 
Brinell hardness of 660 is claimed for a 60-per cent. 
cobalt alloy quenched at 1,300 deg. C. 

While tungsten metal is undergoing a wide develop- 
ment in America in connection with telegraph equip- 
| ment, traffic and railway signals, and other equipment 
utilising contact discs, the compounds of tungsten have 
not been neglected. The list of adsorbent gels such as 
those produced from silica and alumina has received 
an addition in the form of tungstic-oxide gel, this 
being used alone or in combination with silica gel. 
Pigments and lakes containing tungsten compounds 
have been introduced, while tungstic acid constitutes 
a special mordant and colouring agent in the porcelain 
industry. Sodium tungstate is used as a fireproofing 
compound, and the tungstate of caleium and of other 
metals have been applied in preparing screens for 
X-ray work. At the Conference of the International 
Society of Leather Trades Chemists, held recently in 
Brussels, Messrs. V. Casaburi and E. Simoncini described 
certain complex derivatives of tungsten which are of 
value to the leather industry. The compounds bring 
| about the precipitation of albuminoids, and are there- 





| fore invaluable as tanning agents, as they penetrate 
the hides quickly, and eventually yield a heavy grade 
of leather. Sole leather, if pickled or mordanted with 
‘such compounds, tends to show uniform absorption 
| when immersed in water, the leather, however, subse- 
| quently drying rapidly. Moreover, skins mordanted 
with tungsten derivatives will take up basic colours 
in a uniform manner. 

| Such applications of tangsten and its derivatives 
|abroad raise the question of what forms of products 


| 


lare available in this country. Taking the metal | 


powder first, the product on the market averages from 
| 98-5 per cent. to 99-5 per cent. metal, according to 
| specification, the impurities being silica, iron, carbon, 
}and sulphur. There is available also a doubly-sintered 
| form in pieces measuring from 2} in. down. Ferro- 


tungsten containing from 80 per cent. to 85 per cent. of 


|the metal with a maximum of 0-1 per cent. carbon 
lis also available, this being in pieces of } in. or in 
| powder. Other materials are: 

| 99-9 per cent. WO, content, and a second grade of 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 

A sorxt meeting of the Society of Glass Technolog, 
jand the Plastics Group of the Society of Chemical 
Industry was held in London, on Wednesday, January 8. 
Mr. B. P. Dudding, President of the Society of Glass 
Technology, presided, supported by Dr. L. A. Jordan, 
Chairman of the Plastics Group. Two papers, of which 
abstracts follow, were presented. 

“Organic Glasses,” by Professor G. T. Morgan, 
N. J. L. Megson, and L. E. Holmes. In this paper the 
authors discussed in a general way some recent synthetic 
resins used as glass substitutes. These materials 
comprised transparent products synthesised from such 
organic starting substances as phenol, formaldehyde 
or styrene. Derivatives of cellulose and naturally 
occurring resinous compounds were not discussed. 
The properties desirable in glass, and therefore in its 
organic analogues were: (a) transparency; (b) pale- 
ness of colour; (c) high refractive index, particularly 
for ornamental work ; (d) cheapness ; (e) ease of manipu- 
lation ; (f) stability under such conditions as weather- 
ing, light, chemical reagents, mechanical and thermal 
shocks ; (g) high dielectric strength ; (h) high softening 
and decomposition point ; (i) low water absorption and 
solubility ; and (j) high surface and scratch hardness, 
Certain directions were indicated in which glass and 
resins approached each other so nearly as to encourage 
the belief that the future might find them, to some 
extent, in use as complementary materials. With this 
object the authors briefly surveyed the preparation and 
properties of several modern resins. Two main classes 
of synthetic resins were known, which were distin- 
guished according to their mode of foundation, namely : 
(a) Condensation Resins.—Of these phenol-aldehyde, 
urea-aldehyde and phthalic anhydride-glycerol products 
were typical. (b) Polymerisation Resins.—These de- 
pended for their foundation on the possession of un- 
saturated groupings. Resins from Vinyl, Styryl and 
Acryl derivations were typical of this class. Since 
these synthetic resins contained no inorganic ingredients, 
being made up of varying amounts of carbon, hydrogen, 
oxygen, nitrogen, chlorine and sulphur, their molecular 
structure was entirely different in chemical type from 
that of glass. Physically, both groups possessed 
features of resemblance, if regarded as supercooled 
liquids. The ideal organic glass substitute had not 
yet been achieved, but there was little doubt that the 
polymerisation type had yielded the most promising 
resin for the purpose. In that type, however, resins 
which were tough were generally soluble, and had low 
softening points; and those which possessed lower 
fusibility combined with low water absorption values 
were brittle and also soluble. These properties were 
believed to be bound up with the long chain nature 
of their molecular structure, and attempts had been 
made recently to modify this structure by introducing 
cross-linkages, with the object of forming net-like 
molecules in three dimensions. 








tungstic oxide of 


** Plastics for Laminated Safety Glass,”’ by J. Wilson. 
| The author said that a safety glass plastic must be 
|non-brittle, transparent, uniform in texture and in 
| refractive index, free from objectionable foreign matter 
such as dust, hairs, &c., and it must be available in a 
| form suitable for mass production methods of lamina- 
tion. In addition, it must be capable of being cemented 
| firmly, and nently to glass by mass production 
| methods, it must be stable to light and infra-red 
| radiation, and it must also be available in quantity 
jat a commercial price. The first plastic to be used, 
|and one still extensively employed, was celluloid. In 
|addition to nitro-cellulose and camphor, celluloid 
| usually contained small amounts of other substances 
such as water, alcohol, phthalates, dyestuffs, &c. The 


| 98 per cent. ; sodium tungstate of 78 per cent. trioxide | glechel and water cousent, small as it was, exerted 8 


| content, with other grades of 76, 70, and 68 per cent. 


trioxide ; tungstates of potassium, ammonium, calcium, 
and lead, and the free acid of 


| barium, cadmium 


|99 per cent. purity. Tungsten carbides for diamond 


| substitutes, and the production of hard surfaces and 
uced in particles of 120 mesh to 
200 mesh, in powder of 12 and 10 maxima, while| yhon used in the thickness of 0-025 in. instead of 
i there is a coarse fused carbide, the size of which is 


tool tips, &c., are prod 





from 0-02 in. down. 








| CaLenpars.—-We have received a monthly tear-off 


| great effect upon the plasticity of the celluloid, and 
its behaviour during the lamination operation. The 
drawback to celluloid was that on exposure to light it 
| lost its plasticity and became brittle. An alternative 
to celluloid was cellulose acetate plastic. This material 
did not possess the tensile strength of celluloid, but 





| 0-020 in. it possessed an impact strength quite as high 
as that of the best product based on celluloid. Moreover, 
| it did not become brittle on exposure to sunlight. 
|A number of other cellulose derivatives had been 


| calendar fi M .F ile Letter Printing Co i, benzyl 
alendar from Messrs. Facsimile or Printing Uompany proposed, namely, regenerated cellulose and benzy 


| daily tear-off calendar from Messrs. 
| Limited, Cheston-road, Aston, Birmingham, 7. 


} 


| Exvecrrare Wisvers ror 6,660-rr. SHart : Erratom. | 
In our article dealing with “ Electric Winders for 
In this case from 0-75 per cent. to 1-0 per | 6,660-ft. Shaft,” which appeared on page 299 of our 
A | issue for March 22, 1935 (EnGrveerie, vol. exxxix), it | remarkable elasticity, were water tight, stable to light 





}burg. We are now informed that 


ropes were mantfactured by Messrs. 


vaal. South Africa. 


ployed were made by 
a | J h 


British =~ ®| cellulose, but nothing appeared to have materialised. 
ritis. imken, 


| In recent years, many new synthetic resins had appeared 
}and had been proposed as interlayers for safety glass. 
Among these resins were formaldehyde resins, acrylic 
acid resins, methylacrylic acid resins, vinyl rests. 
| glyptals, &c. The acrylic acid ester resins possessed 4 


and adhered reasonably well to glass. The great 
objection to the material was that films had to be 


the information | : : : : nant 
furnished to us at the time was incorrect and that the formed directly on the glass by evaporation of oulves 
; 7 gie, Son and 
When ey | Love, Limited, at their Jupiter Works, Germiston, Trans 


from the polymer. Another entirely different plasti¢ 
proposed for a safety glass interlayer was gelatine, 
but this lacked strength. 
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Fie. 15. Fic. 16. 
Fies. 15 anp 16. Fitow Recorper; Messrs. Grorce Kent, LIMITED. 
and within + 4 per 
cent. down to one- 








sixth of the range. In 
re-designing the meter 
particular attention has 
been given to the mat- 


the clock mechanism, 
recording gear, inter- 
changeable mercury 
chamber, gland, mer- 


plugs, &c., can all be 
reached from the front 
without removing the 
casing from its mount- 
ing. There are now 
only two non-metal 
joints, neither of which 
is under mercury, and 
as the mercury cham- 
bers are suitable for 
a maximum working 
pressure of 1,000 Ib. 








Fig. 17. 


Company, LIMITED. 


THE PHYSICAL SOCIETY’S 
EXHIBITION. 


(Concluded from page 60.) 

SEVERAL exhibits of interest to engineers were 
shown by Messrs. George Kent, Limited, Biscot- 
toad Works, Luton, Beds., including ring-balance 
recorders, curved-tube manometers, and an air- 
flow meter of the impact-plate type as supplied by 
the firm for the measurement of vertilation air in 
the Me rsey Tunnel. We illustrated and described 
these meters on page 37 of our 138th volume (1934). 
The firm’s KM meter for measuring the flow of 
Water, steam, air, oil, gas, or any other fluid, in any 
quantity or at any pressure, is now well known, but 
has recently been improved, and one of the latest 
models which formed part of Messrs. Kent’s exhibit 
is illustrated in Figs. 15 and 16, on this page, which 
are front and back views, respectively. The meter 
8 of the mercury U-tube type working in conjunc- 
tion with an orifice or Venturi tube, and the overall 
guaranteed accuracy of measurement is within 
t 2 per cent. at all flows down to half the range 


SENsITIVE VIBRATION RECORDER; MEssRs. 


per square inch, being 
tested to twice that 
figure, the joints can- 
not be regarded as a 
source of weakness. 
The meter is made proof against overload or re- 
versal of differential pressure by steel check valves 
| fitted in both legs of the mercury U-tube. The 
| three control valves for upstream and downstream 
| pressure and pressure equalisation and the two air- 
| vent valves are all identical and are made entirely 
| of stainless steel. The valves are provided with 
spherical unions to ensure perfect alignment of the 
jcontrol head. Either daily or weekly charts are 
| available, the charts being 12 in. in diameter and 
| providing for a pen travel of 4 in. from zero to full 
|flow. Adjustment is provided for the pressure of 
the pen on the chart and also for the zero. A 
notable saving in weight, together with increased 
strength, has been secured by a careful choice of 
constructional materials. Only one casting is em- 
ployed, viz., the float, the whole of the recorder 
case being built up of steel pressings and the 
mercury chambers being of forged steel and drawn- 
steel tubing. No alteration to the meter is required 
for wall, post, or flush-panel mounting. 


C. F. CasELLA aND 


cury draining and filling | 


ter of accessibility, and | 
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| Limited, Kingsway, London, W.C.2, who showed 
|examples of their Pola screens and of photographs 
| taken with their aid, The screens form a highly 
| efficient plane-polarising device and are made of 
thin sheet of material, in which there are minute 
rod-like crystals, cemented between glass plates. 
One screen may be used over the lens to act as a 
variable-density sky filter, or to control the reflec- 
tions from non-metallic surfaces, since the light 
from these sources is polarised; or they may be 
used over both the lamps and the lens in copying 
and reproduction work, and undesired reflections 
from the surface of the original can then be elimi- 
nated. The screens are, of course, transparent, 
but when two of them are crossed the light from 
a naked gas-filled lamp is almost entirely cut off, 
it being only just possible to distinguish the outline 
of the filament as a bluish haze when looking 
through the screens placed a foot or two from the 
lamp. The material, which will shortly be intro- 
duced commercially, can be made in large sheets at 
a relatively low cost. 

Of the numerous exhibits of Messrs. C. F. Casella 
and Company, Limited, Regent House, Fitzroy- 
square, London, W.1, we propose only to refer to 
one, viz., the portable sensitive vibration recorder, 
illustrated in Fig. 17, annexed. In this instru- 
ment, a lamp located in the holder, shown on the 
left in Fig. 17, throws a beam of light through a 
horizontal slit and a lens on to the free surface of 
some mercury contained in the body of the instru- 
ment, which is fitted wlth levelling screws, as shown. 
The light reflected from the mercury passes through 
another slit, at right angles to the first, on to a piece 
of bromide paper wrapped round a recording drum 
on the right of the instrument, as shown in Fig. 17. 
The recording drum is rotated by clockwork mech- 
anism at the rate of one revolution in either one hour 
or 24 hours, a lever being fitted to enable the speed 
to be changed at will. If no vibration is present, 
the record will take the form of a straight line of 
uniform width, but if the mercury surface is dis- 
turbed the line will be widened to an extent depend- 
ing upon the magnitude and character of the vibra- 
tion. Isolated tremors, such as those due to the 
passing of a heavy vehicle or the operation of a pile- 








|driving hammer, can be recorded individually by 


switching the lamp on and off at the right time, or 
by starting and stopping the clock. For visual 
observations, the recording drum can be swung back 
on its hinges and a ground-glass screen inserted in 
the aperture in the body, A roll-film camera can 
also be fitted in the same aperture, to enable eight 
short exposures to be made in succession. The 
instrument is claimed to be extremely sensitive 
and to be capable of recording vibrations which 





would not be shown at all on ordinary mechanical 
vibration recorders. It should also be pointed out 
that the mercury cistern is hermetically sealed by a 
glass cover, so that the instrument is easily portable 
and is ready to record as soon as it is placed in the 
required position. 

A variety of laboratory apparatus was shown by 
Messrs. Baird and Tatlock (London), Limited, 14-17, 
Cross-street, Hatton-garden, London, E.C.1, a 
particularly interesting item being an air-driven 
ultra centrifuge intended mainly for bacteriologists. 
The apparatus is made on the principle devised by 
MM. Henriot and Haynenard, as modified by 
Professor McIntosh, and with it speeds up to 60,000 
r.p.m. are attainable, the relative centrifugal force 
at this speed being about 300,000 g. The apparatus 
is supported by rubber strips on‘an iron tripod 
resembling a retort stand, and the stationary part is 
funnel-shaped, compressed air at about 100 lb, per 
square inch being supplied to the stem of the funnel, 
in which there is a control valve. The air escapes 
through a number of small nozzles formed in the 
inner surface of the conical portion of the funnel, 
the nozzles being arranged tangentially and also 
inclined upwards. . The rotating part is made partly 
conical and partly cylindrical, the upper cylindrical 
portion being formed with four radial slots in which 
the specimens are placed in small glass test-tubes ; 
a cover is then fitted over them. The lower conical 
portion has a large number of vanes cut in its sur- 
face, and when the rotating part is placed in position 








| was illustrated by the exhibit of Messrs. Kodak, ' 


A notable development in photographic technique 





in the stationary funnel-shaped part, these vanes 
come opposite the nozzles above referred to, the 
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escaping air causing the former to rotate at a very | 
high speed. The escaping air also lifts the rotating | 
part clear of the stationary part, preventing any 
contact and also serving asa lubricant. No bearings 
or guides of any kind are required, and there is no 
tendency for the rotating part to leave the stationary 
part. The former can be removed while still rotat- 
ing by inserting a slotted bar under a stud formed 
on the top of the cover in the centre, but an appreci- 
able effort is needed for the operation. 

Instruments for marine and aerial navigation, 
including examples of echo sounders, formed the 
principal items of the exhibit of Messrs, Henry 
Hughes and Son, Limited, 59, Fenchurch-street, 
London, E.C.3. We have dealt on previous 
occasions with this firm’s echo sounders, and have 
explained the principles upon which they function. 
We may mention, however, that one of the models 
exhibited, which we illustrate in Fig. 18, on page 161, 
was fitted with a rotary-arm recorder. In the earler 
models, it will be remembered, the recording stylus 
was drawn across the chemically-prepared paper 
chart in a direction at right angles to the length of 
the latter, a mark being made on the paper by the 
passage of a current produced by the sound wave 
on its return from the bed of the sea. In the new 
recorder the same principle is employed, but the 
stylus is mounted on the end of an arm continuously | 
rotated by a motor, so that the mechanism is con- | 
siderably simplified ; moreover, the speed can be | 
changed to suit shallow-water and deep-water | 
conditions, respectively, by merely moving a 
switch and without stopping the recorder. The 
form of the record obtained will be clear from 
Fig. 18, but it should be explained that the second 
and weaker record seen on the right of the chart 
is produced by a second reflection, the sound 
producing it having made two journeys from the 
transmitter to the sea bed and back again to the 
receiver. It should also be explained that the 
depth scale is mounted on the glazed door of the | 
instrument, and when this door is closed the scale | 
appears over the record, so that the depth can be | 
seen at a glance. 

Other items included in Messrs. Hughes’ exhibit | 
were the Holmes master compass and the Holmes 
tele-compass, both fitted with mechanical repeaters, 
and the Wollaston current meter. We hope to 
deal with the latter in a subsequent issue of | 
ENGINEERING. 

A comprehensive range of electrical measuring 
instruments of the indicating and recording types, | 
and of various sizes and patterns, was shown by | 
Messrs. Nalder Brothers and Thompson, Limited, | 
Dalston-lane Works, London, E.8, their exhibit 
including examples of deflectional frequency meters, | 
rotary synchroscopes and power-factor meters, as | 
well as other products in which they specialise, such | 
as overload and earth-leakage relays. We may 
mention in particular the small “ Bijou ” circuit | 
breakers which are made in several types for the 
protection of alternating and direct-current lighting 
and heating circuits, and electric motors taking up| 
to 25 amperes at 500 volts. They are of sufficiently 
small dimensions to be made up into distribution | 
boards for domestic, factory and office installations 
in place of fuses, in comparison with which they 
have several obvious advantages. These circuit 
breakers are provided with magnetic blow-outs and 
the operating mechanism is of the free-handle type, 
which prevents it from being closed on overload ; | 
the handle, it may be noted, shows at a glance | 
if the circuit is disconnected. 

One other of the firm’s exhibits to which we wish 
to refer is the maximum-demand warning system | 
illustrated in Fig. 19, on page 161. The equipment, 
which has been constructed for a large works in the 
Midlands, consists essentially of measuring and 
contact-making appar:.tus at the control end, which 
is that illustrated in Fig. 19, and of visual signalling 
devices at the various load centres. The maximum | 
demand is summated, measured and recorded in| 
kW or kVA, as required, and the control is effected 
by maximum-demand time-lag relays and auxiliary | 
contactors. Each of the signalling units at the | 
load centres comprises three coloured lights, similar 
to those used for traffic control, and under normal | 
working conditions all the green lights are switched | 
on, thus indicating that the total load is within the ' 








prescribed limits of the lower tariff rate and the 
use of power throughout the factory is then unres- 
tricted. If, however, the power demand increases 
to a value at which it would be unsafe to add any 
more load, the green light is extinguished and the 
amber one is illuminated, while, if the demand 
increases still further and becomes excessive, and 
if, moreover, it is sustained over a predetermined 
time interval, the amber light is extinguished and a 
red light illuminated. Provision is made for varying 
the values of demand rate at which the amber and 
red signal lights will be illuminated and the red 
light is supplemented where required by an audible 
alarm signal. The apparatus illustrated is designed 
for controlling 18 load centres from the works power 


station, the three-light signals being connected to | 


the *bus-bars shown in the bottom right-hand corner 
of Fig. 19. In this particular installation the 18 load 
centres are grouped into four constant-time relay 
elements, the time lags of which are independently 
adjustable, and the four sets of lamps shown in the 
illustration correspond to these four groups of 
signalling units. 

The exhibit of Messrs. Negretti and Zambra, 
38, Holborn-viaduct, London, E.C.1, included 
several items of interest to engineers, one such 
being an automatic controller of the recording type 
for low pressures in gases or small heads of liquids. 
Other exhibits which may be mentioned were a 
** Mersteel ’’ temperature recorder with contact 
gear, a mercury-in-steel gas thermostat, and a 
range of multi-way cocks for light pressures. The 
latter are intended mainly for use with indicating 
or recording instruments for light pressures in 
gases or liquids, and may be supplied with any 
number of connections up to seven. In these 
cocks the “ plug” consists of a disc which is kept 
in contact with a fixed annular leather washer 
having from one to seven holes punched in it. These 
holes correspond with the same number of holes 
formed in the body of the cock and leading to }-in. 
connections projecting radially from the side of the 
body. At the centre of the washer is a hole leading 
to the gauge connection, and a passage drilled in 
the disc of the plug enables any of the “ ways” to 
be put into communication with the gauge by 
turning the plug into tke required position. This 
is indicated by an index formed by an extension of 
the operating handle and moving over an engraved 
circular plate. These multi-way cocks are provided 
with a flanged base for mounting on a bench or on 
the front of a panel and can also be arranged for 
flush panel mounting. 

Several instruments for use on aircraft were 
exhibited by Messrs. Negretti and Zambra, one being 
a fuel-pressure gauge of the transmitting type. 
In this instrument the indicator, which is of the 
edgewise type, measuring only 2} in. high by 1} in. 
wide, is located on the instrument-board in the 
cockpit, and the movement consists of a small 
corrugated capsule which operates the pointer 
through a series of spring-pivoted levers. This 
capsule is connected by small-bore tubing to another 
capsule which is housed in a casing arranged so 


that the pressure in the fuel system is exerted on | 
| with a groove in the shank of the “ start ” push- 
| button, so that it cannot be depressed accidentally, 


it, and the capsules and connecting tubing are gas 
filled and hermetically sealed, so that the fuel pres- 
sure on one is communicated to the other. With 
this arrangement, however, the need for bringing to 
the instrument board a pipe which is directly con- 
nected to the fuel supply is obviated, and the risks 
attending the fracture of such a pipe, or the failure 
of an ordinary fuel-pressure gauge, are avoided, 
The only other exhibit of Messrs. Negretti and 
Zambra to which we can refer on this ocasion 
relates to the irrigation of the wet bulbs of hygro- 
meters by means of condensed steam. The fitting, 
illustrated in Fig. 20, on page 161, is intended for 
use in the air duct of an air-conditioning or drying 
plant in which mercury-in-steel wet and dry bulb 
thermometers are used as controllers or recorders ; 


the wet bulb is the lower of the two in Fig. 20. | 


Steam is led to the fitting through a length of 
about ¥-in. bore copper tubing, so that the steam 
has coMdensed and the water has nearly fallen to 
the duct temperature before reaching the fitting. 
A further length of tubing is, however, exposed to 
the air flow in the duct, so that the water which 
escapes through perforations in the end portion of 
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the pipe on to the muslin covering the wet bulb is 
at the same temperature as the air. The rate of 
flow of the steam is controlled by means of a fine 
needle valve so that the quantity of water supplied 
to the wet bulb is slightly in excess of that evaporated 
from the muslin, and this excess can either be led 
outside the duct, so that it can be seen, or allowed 
to drip inside. It will be obvious that by the means 
described a censtant supply of practically pure 
distilled water to the wet bulb is ensured in a simple 
and convenient manner, 

Instruments and apparatus for spectrographic 
work formed the greater part of the exhibit of 
Messrs. Bellingham and Stanley, Limited, 71, 
Hornsey-rise, London, N.19. This included a quartz 
spectrograph for 12 in. by 3 in. plates; a sector 
photometer for ultra-violet absorption measure- 
ments, having only one dise with one fixed and one 
adjustable aperture ; a rotating logarithmic sector 
for quantitative spectrum analysis ; anda variable. 
thickness cell for use with the above-mentioned 
spectrograph enabling measurements of solution 
thickness to be made directly to 0-01 mm. An 
interesting new instrument shown was a projection 
refractometer specially designed for use under 
factory conditions and capable of measuring 
directly the refractive index of dark and viscous 
materials, such as jams. The material to be tested 
is placed on the upper horizontal surface of a 
trapezium-shaped prism, which is illuminated from 
below by the white light from an ordinary pocket 
torch lamp. The angle of internal reflection of 
the light is dependent upon the refractive index of 
the substance in contact with the prism, and is 
read by the position of a shadow on a long open 
scale. The scale is graduated to read both refrac- 
tive index and percentage sugar content, and as 
no eyepiece is employed, the whole of the scale can 
be seen at a glance with both eyes. The instrv- 
ment reads from 30 per cent. to 90 per cent. of 
sugar on a scale about 5 in. in length, and estimates 
can be made to within 0-1 per cent. The refractive 
index scale ranges from 1-380 to 1-517, and is 
divided to 0-002 up to 1-450 and to 0-001 for the 
remainder of the range. This instrument will 
doubtless replace many existing refractometers for 
industrial measurements. 

Another instrument exhibited by this firm and 
having numerous industrial applications is the 
Donaldson colorimeter, in which the three primary 
colours are mixed, in known proportions, in the 
interior of a sphere coated internally with magnesium 
oxide to give a pure white surface. By this means, 
colours can be accurately measured and reproduced 
exactly. The accuracy of this instrument for colour 
matching, we understand, is of the same high order 
as that of the more elaborate Guild colorimeter, the 
fundamental principles of the two instruments being 
identical. 

The exhibit of Messrs. Igranic Electric Company, 
Limited, 147, Queen Victoria-street, London, E.C.4, 
included examples of across-the-line push-button- 
operated contactor starters incorporating an effective 
form of safety device. These starters are fitted 
with a link which can be swung round to engage 


and a metal plate which can be hung over the whole 
starter with the words ** Danger. Men Working, 
or other appropriate warning, engraved on it in 
large red letters. We may mention, also, some 
miniature limit switches which are intended to be 
incorporated in machine tools having individual 
electric drives. Limit switches of the roller 
operated type suitable for planers and similar 
machines, and designed for operation by a recipro- 
cating table or other moving part, were shown, 
as well as switches of the travelling-nut type for 
driving by gearing from the main drive. 

Further applications for optical-projection methods 
of measuring and adjusting tools, machine and 
instrument parts, &c., are constantly being found, 
|as an example of which we may mention the app 
ratus for checking the alignment of typewriter keys, 
shown by Messrs. E. Leitz (London), 20, Mortimer- 
street, London, W.1. With this apparatus, the 
front, the side elevation and the cross s* 
tion of the specimen can be observed sim- 
ultaneously, three optical systems being provided 
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Fig. 18. 


to project the three images on to the same ground- 
glass screen by means of mirrors. Any adjustments 
to the positions of the characters which may be 
necessary can be made during projection, and the 
results of the adjustments at once observed. Speci- 
mens other than typewriter keys which have to be 
accurately located in three dimensions can _ be 
checked and adjusted with this apparatus, possible 
applications occurring in the construction of tele- 
phone parts and in the mass production of various 
types of instruments. A simpler type of profile 
projector especially suitable for checking the meshing 
of small gears used in instruments, but having 
many other applications, was also shown. In 
this projector, magnifications of 15 diameters and 
0) diameters are provided, and the checking of 
standard parts is carried out with the aid of a 
master drawing attached to the projection screen. 
The extensive exhibit of Messrs. H. W. Sullivan, 
Limited, Leo-street, Peckham, London, S8.E.15, 
was divided into four main sections covering crystal 
and fork frequency standards and wavemeters, 
inductance and capacity standards for all frequencies, 
capacity bridges and other test sets, and audio- 
frequency escillators, alternating-current bridges, 
&c. The space at our disposal does not permit 
us to deal with the many interesting items included 


AT THE PHYSICAL 





Ecuo SounDER WITH RoTatTrng-ARM RECORDER; MESSRS. 
Henry Hueues arp Son, Lamitrep. 





_ ENGINEERING. 


SOCIETY’S EXHIBITION. 


ert ct] _* ae 

tie Pe “v8 

wry wae 

were oer 

| a od mVv°v" v°Y 

| we On het be bet bed bd be be Oe Oe BD 














Wa. 19. Maximom-Demanp Warninc APPARATUS; Messrs NALDER 
Bros. anp THoMPsoN, LIMITED. 





well as an accurately- 
divided degree scale 
with vernier. This 
apparatus is specially 
suitable for checking 
the wavelengths of 
broadcasting stations, 
but, of course, has 
other applications. 

We may mention 
also a form of photo- 
electric exposure meter 
for process-engraving 
work which was _in- 
cluded in Messrs, Sullivan’s exhibit. It will be| and as the rate at which the negative charge leaks 
understood that in process work, particularly in| away through the sodium cell is dependent upon 
connection with three-colour reproduction, long| the intensity of the light falling on it, the final 
exposures are necessary and there may be consider- | reading of the integrating meter is a measure of the 
able variation in the actinic intensity of the light | actual amount of light that has fallen on the original 
from the arc lamps used to illuminate the original | during the exposure. Somewhat similar apparatus 
during the course of an exposure. If, therefore, the | was shown for measuring the percentage of moisture 
latter is based only on time, the results obtained | in cotton, flour, timber and other materials. In 














Fie. 20. Sream-Irr1iGaTED Wet Bute ror HyGROMETER; MESSRS. 
NEGRETTI AND ZAMBRA. 


may not be uniform. The difficulty may, however, 
be overcome by means of the Lumitron apparatus 
exhibited by Messrs. Sullivan. Briefly explained, 
|the apparatus comprises a sodium photo-electric 
| cell which is placed in a suitable position as close as 





m this range, but we may make a brief reference | possible to the original being copied. This cell 
to the Sullivan-Griffiths interpolation heterodyne | is connected in the grid circuit of a valve, the grid 
generator for use with crystal-controlled standard | of which is negatively charged. When light falls 
irequency equipment, With this apparatus, the|on the cell its conductivity increases and the 
interpolation accuracy for the definite frequencies | negative charge on the grid leaks away, permitting 
at which synchronisation beating occurs is within| anode current to flow through the valve. This 
one part in 10° or better, and for other frequencies | current is used to move the indicator of an inte- 
is within one part in 10°. The accuracy, as an/| grating meter through one-tenth of a scale division 
independent wavemeter without reference to a/|and also to renew the negative charge on the grid 
harmonic standard, is within one part in 10*.| so that the anode current ceases, These operations 
I irect-reading harmonic scales are provided, as' are repeated continuously throughout the exposure, 





this apparatus, to which the name Hygrotron has 
been applied, the sodium cell is replaced by a speci- 
men of the material to be tested, the conductivity 
of which naturally varies with the moisture content. 








Henry Saxon SNELL Prize.—The Henry Saxon 
Snell Prize, founded to encourage improvements in the 
construction or adaptation of sanitary appliances, is 
awarded by the council of the Royal Sanitary Institute, 
90, Buckingham Palace-road, London, 8.W.1, at intervals 
of three years, the funds being provided by the legacy 
left by the late Mr. Henry Saxon Snell, The prize in 
the year 1936 will consist of 50 guineas and a silver 
medal, and is offered for an essay describing suggested 
improvements in the construction or adaptation of 
sanitary appliances. Essays, which must not consist 
of more than 5,000 words, must be delivered on or before 
September 30, 1936, to the sec of the Institute, 
from whom further particulars are obtainable. 
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THE CERAMIC SOCIETY. 
(Concluded from page 134.) 


In a paper on “The Manufacture and Use of the 
Insulating Firebrick in the United States,” Professor 
F. H. Norton said that while insulators such as infusorial 
earth had been used at the back of refractories for 
many years, it was only within the last five years 
that the advantages of placing the insulation on the 
inside of the furnace had been generally ised. 
This led to the production of a new type of refractory, 
generally known as the insulating firebrick. This 
brick was still in the development stage, but its use 
had shown such fuel savings in intermit- 
tent furnaces that it was rapidly replacing firebrick 
in many ¢ of service. e manufacture and use 
of this type of refractory in the United States was 
considered to be the most important development in 
furnace construction in the last decade. 

Four general methods were available for producing 
the porous structure needed in the insulating refrac- 
tory: They were (1) formation of bubbles in the 
soft mix, (2) addition of a porous material like in- 
fusorial earth, (3) burning out particles of organic 
matter in the mix, and (4) sublimation of solid particles 
in the mix. In one of the bubble methods, finely- 
divided limestone was mixed with the clay and acid 
added, The bubbles of carbon dioxide formed in the 
plastic mass were generally small and evenly distributed. 
For stabilisation, calcined um was often added, 
so that the mass set locked the bubbles in. 
This setting also aided the drying and the handli 
of the unfired ware. Another bubble method 
tinely-divided aluminium and alkali to form hydrogen, 
Stabilisation was accomplished by adding caleined 
gypsum. Bubbles could also be produced by beating 
up @ ov a with soap bark or similar material, to 
form @ h, and then setting with a flocculent such 
as alum. The addition of infusorial earth to clay 
made a light and porous structure, but limited the 
maximum temperature of use because of shrinkage. 
\ porous grog addition could give a good structure, 
but was expensive and tended to lower the mechanical 
strength. 

Probably the most used method for making the 
insulating firebrick was to mix a finely-comminuted 
organic material with the clay. This material was 
commonly wood sawdust, but might be cork dust, 
peat, or coal. The bricks containing wood or cork 
were usually slop moulded, but the auger and the dry 
press had been used for the heavier structures. In 
burning at the higher temperatures, shrinkage and 
distortion limited the height of piling to a few courses. 
Hence they were often burned on top of a setting of 
dense firebrick, It could not be said that any one 
of these methods was the best, as the type of clay, 
tiring temperature, and cost of combustible had all 
to be consi . 

The clay used for manufacturing the most refrac- 
tory insulating firebrick was a pure sedimentary kaolin 
from the South, which produced a snow-white brick. 
Most of the other bricks were made from a first- oc 
second-grade fireclay, which had less shrinkage and 
could have a lower burning temperature than the 
kaolin. Porous bricks were made from ganister, and 
some work had been done on magnesite. 

There had been a tendency to classify insulating 
tirebrick into temperature zones somewhat as follows : 
Insulating 

brick. 


1. For temperatures up to 2,000 deg. F. 


> 4 . » 2,200 deg. F. 

} = 2,600 deg. F. 

4 : above 2,600 deg. F. 

The maximum safe working furnace temperature 
was usually defined as just below that which causes 
noticeable wall shrinkage. The weight of the commer- 
cial bricks now made ran between 35 lb. and 60 Ib. 
per cubic foot, and in the future would probably 
come down towards the lower limit. The porosity 
generally ran between 67 per cent. and 84 per cent. 
The permeability varied greatly, but was generally 
considerably greater than for firebrick. The thermal 


_ Insulating 
firebrick. 


conductivity varied widely, but at low temperatures it | 


was roughly proportional to the weight of the brick. 
The after shrinkage of the brick, Professor Norton said, 
was an excellent indice tion of the maximum safe tem- 
perature of use, 

The most valuable property of this type of refractory 
was the low heat-storage capacity, which allowed 
a furnace to be brought quickly up to its working 
temperature, and increased the temperature uniformity. 
the efficiency of combustion was increased by the high 
surface temperatures reached in insulating firebrick 
furnaces, as evidenced by the high temperatures 
attained with natural draught. Furnaces had been 
constructed in the author’s laboratory reaching 2,600 
deg. F. with Bunsen burners. With oil fuel, the 
combustion was more complete in small. furnaces 
because of radiation from the walls. 


The chief limitation of the insulating firebrick was | 
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| its lack of resistance to slags. 
| had been tried, but génerally gave little assistance, 
| for they could not be made impervious. While they had 
sometimes given good service with very viscous slags, 
in general t bricks could only be used under “ clean 
heat ” conditions. This refractory had low resistance 
to abrasion, and unless coated with a denser material, 
to dust-laden at high velocities. Its resistance 
to heavy m ical vibration was inferior, though 
mounting the furnace on springs had been advantageous 
in some cases. Resistance to spalling was often 
comparatively low, especially in the higher temperature 
range. 

aor simple and inexpensive sectionally-supported 
walls had developed for insulating firebrick. 
The panels could be made up complete and transported 
for quick erection. An outer steel casing, or dense 
brick veneer, was usually necessary to protect the 
lining from wind and puff loads, and to prevent air 
infiltration. The furnace roof had been made as 
a sprung arch up to spans 25 ft., but in some cases 
excessive mechanical vibration had caused failure. 
Suspended arches had also been found economical 
because a light support sufficed. 

“The Influence of Degree of Vacuum and Time 
of Soaking on the Determination of —— Porosity 
and True Specific Gravity,’ by H. Oliver and 
K. M. Roberts. The authors found, when using a 
vacuum of 29 in. of mercury for the same period of 
time as with a vacuum of 8 in. to 10 in. of mercury, 
that higher porosity results were being obtained, and 
this increase in apparent porosity was general for 
Widely different materials. This led to a series of 
determinations under various known conditions. The 
results indicated the desirability of haying definite 
vacua and time conditions for specification tests. 
They enunciated the following conclusions :— 

(1) To obtain the most accurate result for apparent 
porosity the highest possible degree of vaewum should 
be used. (2) For vacua under 26 in., the longer the 
period under vacuum the more accurate the result. 
(3) The influence of degree of vacuum was much greater 
than that of soaking times. (4) When using the 
stirring method for the determination of true specific 
gravity, it was found that a degree of vacuum above 
10 in. of mereury had very little effect on the result. 
(5) The influence of the degree of vacuum on the 
calculated true porosities was much less than in the 
case of apparent porosity, but there was still appreciable 
difference between relatively low vacua, i.e., below 
10 in., and high vacua results. (6) The importance 
of the accuracy of apparent porosity data in relation 
to the determination of “ sealed pores ” and inferences 
drawn therefrom had been emphasised. (7) With 
certain types of materials it had been found impossible 
to obtain concordant results with duplicate pieces. 

It was suggested that, for specification tests, both 
the d vacuum and soaking time should be 
defini Stated in order that results carried out by 
various testing departments might be comparable. 
From a selling point of view, it would be more satis- 
factory. to have porosity and specific-gravity results 
on a comparative basis, since considerable importance 
was often attached to 1 per cent. or 2 per cent. differ- 
ence in ity between two brands of materials, and 
such difference might be due to variations in conditions 
of testing. 








NOTES ON NEW BOOKS. 


Tue chemist, the metallurgist, the engineer and the 
builder are all concerned in their particular ways with 
the increase in knowledge of corrosion, as evidenced 
by the amount of literature devoted to this subject, 
but it is often difficult to state which person a particular 
work will benetit most. It is safe to say that engineers 
will find of value Dr. F. N. Speller’s work, of some 
700 pages, entitled Corrosion—Causes and Prevention, 
to which is added the sub-title ‘“ An Engineering 
Problem.”” Messrs. The McGraw-Hill Publishing Com- 
pany, Limited, London, have produced this large 
volume, price 42s. net, and the intention of the 
author has been to impart “a particular reference to 
preventive engineering.’’ The author states that since 
the 1926 edition of the volume about 3,000 contributions 
on corrosion have appeared, for which reason details 
| of older work have been abbreviated to make way 
for what is newer. An inventory of all information 
up till 1935 has been made, the ferrous metals being 
treated more fully than others, owing to the engineering 
bias. The mechanism of the process of corrosion is 
| first dealt with, technical and explanatory discussion 
of the electrochemical theory being presented, as well 
as details of localised corrosion or pitting, and of 
corrosion in absence of oxygen, which are effectively 
summarised. Next comes a comprehensive survey of 
iron and steel. Methods of manufacture. might well 
be omitted here, except as regards finishing processes, 
such as polishing, removal of mill scale, heat treatment, 
cold working, &¢., which aloné may be modified to 
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produce greater resistance to corrosion. For the 
industrialist anxious to select metals resistant under 
certain conditions there is a table at the end of the 
section on composition, which should prove invaluable. 
A chapter is devoted to external factors and their 
influence. In the second half, a strong industrial bias 
is im evidence. Natural protective coatings are 
mentioned, followed by a complete of artificial 
protective coatings and the application of these from 
the first pickling or sandblasting to details of paint 
layers, synthetic resin varnishes, chlorinated rubber 
com oxide coati' &c., and finally metallic 
coat imparted by guivadiin, Sh ising, car- 
burising, &c. The book is completed by an appendix 
full of suggestions for special equipment to withstand 
specific agents, and by a bibliography selected from 
10,000 contributions collected from the world’s pre. 
by a colleague of the author. 


Rolled sections are now widely adopted for con- 
structional purposes, parti for short compres 
sion members of structures. e theoretical treat- 
ment of struts under compression has been well deve. 
loped but corresponding experimental treatment of 
this subject lags some way behind. Again, the increase 
in transverse dimensions of materials under load is 
a common feature of the compression test, but the 
same phenomenon in rolled sections under compression 
loads scarcely receives a thought, and experimental 
data are almost completely lacking. Thus Dr. C. F. 
Kollbrunner’s recent book of 217 pages entitled 
Das Ausbeulen des auf Druck beanspruchten freistehenden 
Winkels will be found to provide a valuable collection of 
experimental data supplementing theoretical treatment. 
Commencing with a general theory and the differential 
equation for the outward bending of thin ‘plates, he 
develops a differential equation to suit the conditions, 
and after considering the regions of elasticity and 
plasticity he gives the general solution to this equation. 
He next considers particular conditions, such as the 
case in which one edge is free and the. other elastically 
held, exact determination of yield, and the increase in 
size of the flanges of angles under pressure uniformly 
distributed over the cross section. After this he deals 
with experimental procedure, describing the machine 
used in the tests, the measuring apparatus and general 
methods, The system of setting the test pieces in the 
machine with precision is extremely simple*and satis- 
factory. The angle sections tested were of various 
lengths and different materials, such as aluminium 
alloys, cold-rolled steel, cast brass .and cast steel. 
Finally he presents a summary of his experimental 
results and general observations and compares his 
equation with the theories of Reissner, Timoschenko, 
Rode and Bleich. The work is clearly set forth and 
well supplemented by illustrations and data and 
will be a valued contribution to this section of mechani- 
cal science. It is published by Verlag A.G. Gebr 
Leeman & Co., Ziirich and Leipzig, at the price of 
7 Swiss francs. 


Practical experience and_ scientific investigation 
support the view that appreciable stresses may be 
caused by the vibratory motion of high-speed machi- 
nery, and it is desirable therefore that the subject should 
form part of the training included in courses on both 
mechanical and structural engineering. Simple and 
well-known examples are to be found in the whirling 
motion of shafts, and the torsional vibrations of shafts, 
but instances present themselves in almost every sphere 
of engineering practice. An elementary treatment 
of the subject is desirable for students approaching 
the matter for the first time, and to meet this need 
Mr. E. B. Cole has written a book under the title of 
The Theory of Vibrations for Engineers, published by 
Messrs. Crosby Lockwood and Son, Limited, at a price 
of 15s, net. It is apparent that the author has drawn 
upon his experience as a teacher in the preparation of the 
work, in the perusal of which the reader is introduced 
to the various types of vibrations. In pursuing this 
path of approach, reference is made to the practical 
significance of the points under examination, such as. 
for example, the methods used for counteracting 
disturbances of this character. Regard being had to 
the fact that the book is devoted to the elementary 
part of the subject, its value would have been enhanced 
had the vector method of solution been more freely 
is the case. Moreover, students would 
probably have welcomed a graphical description of the 
idea behind a Fourier series, which plays an important 
part in the advanced theory of the subject. Such 4 
description might well have been combined with « 
treatment of wave-motion, the chapter on which 
extends only to five pages. This particular chapter. 
in fact, leaves much further to be desired with. respect 
to both the contents and the method of treatment. 
Nevertheless, the book forms a concise introduction to 
the subject, and the various examples should facilitate 


‘the study of more advanced works, since the volume 
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under review bridges the gap between what may be 
called the mathematical and mechanical aspects of 
the general problem. 


Managers of small works or factories with steam 
power would do well to see that their firemen have a copy 
of Practical Boiler Firing, by Messrs. H. C. Armstrong 
and C. V. Lewis (London: Messrs. Charles Griffin and 
Co., Ltd., price 4s. net). The adjective “ small ” is used 
because in such establishments skilled supervision of 
the boiler room is generally lacking and the fireman, 
often regarded as a mere labourer, is entrusted with 
powers of waste which would not be tolerated in other 
departments. Further, the manager would, in most 
instances, be wise to study the book himself; he 
need not be an engineer to understand it, and 
should then try to make the firemen realise that they 
are, or ought to be, skilled tradesmen. The book 
is designed to this end and, in order that the reader 
may not be frightened by an array of technical 
terms, it has been written in homely language. Such 
technical expressions as are used are, for the most 
part, simply explained, though there appears a ten- 
dency here and there to overestimate the extent of a 
fireman’s vocabulary. Simplicity of diction is, of course, 
a distinct asset in such a book. The scope of the work 
is wider than the title appears to indicate. There is, 
for instance, a chapter on measuring instruments, 
handled with eommendable clearness; a chapter on 
feed-water treatinent, not too “‘ chemically ” discussed ; 
and advice on the care of boiler mountings and auxi- 
liaries and on the prevention of heat losses other than 
those due to excess air. Evidences of practical experi- 
ence are visible throughout, and if the persons whom 
it is intended to benefit will take the trouble to follow 
the teaching of the book carefully, they will not only 
find that their job has become more interesting, but 
that, in all probability, their status has been improved, 


In view of the economy associated with reinforced 
concrete, the material offers many advantages for such 
structures as garages, hangars for aircraft, and ware- 
houses consisting of a ‘single floor. In the case of 
massive structures, account must be taken of the 
fact that the conerete and the reinforcement do not 
deflect as a homogeneous material under load, since a 
differential mevement between the concrete and steel 
results in the metal carrying the greater proportion 
of the load. When, however, relatively thin walls 
or slabs are involved, it is permissible to treat the 
composite material as a homogeneous system, in 
consequence of which the stresses acting on a given 
structure can be calculated without much difficulty. 
Under these conditions it is necessary to design and 
arrange the reinforcement in accordance with the 
disposition of the load, since indiscriminate disposal 
of the bars is doubtless the cause of many unsatisfactory 
undertakings in this class of work. The procedure to 
be followed therefore consists first in the evaluation 
of the distribution of stress over a specified building, 
which is not difficult to effect once the fundamental 
ideas have been grasped, as is clearly demonstrated 
by Mr. L. I. Pilarski, in his book entitled Calcul des 
Voiles Minces en Béton Armé, published by Messrs. 
Dunod, of Paris. The author gives, in considerabie 
detail, an examination of the general problem, in a 
manner that can be followed by those having the 
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BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 
1882 and 1890, inquiries have heen conducted . by 
Board of Trade officials into a number of explosions. 
Reports of the investigations have been published 
recently, and of some of these we give brief summaries 
below. 

Explosion in S.S. “ El Uruguayo.”—Though the 
explosion of a cast-iron boiler stop valve in 8.8. El 
Uruguayo on February 27, 1935, which is the subject 
of Report No. 3266, was caused by water hammer, 
the circumstances were somewhat unusual, as the acci- 
dent was directly due to a mistake made in assembling 
an exactly similar valve on another boiler. The El 
Uruguayo, of the Furness-Withy Line, has six single- 
ended cylindrical boilers working at 200 Ib. per square 
inch, the boilers being disposed two on the centre line 
of the ship, two on the port side and two on the star- 
board side. Each pair of boilers has a common steam 
main leading to an isolating chest with three valves. 
In December, 1934, all six boiler stop valves were 
opened up for survey, five of them being dealt with by 
the ship’s engineers and the sixth, the one which 
led to the trouble, being done by shore fitters. Each 
stop valve was of the “ screw lift” type, the screwed 
spindle working in a threaded brass bush in a steel 





minimum of mathematical equipment for the purpose, 
Since this method is becoming of increasing importance 
in the use of reinforced-concrete for the light type 
of industrial building, it is to be noted that the work | 
contains a number of reproduced photographs of 
interesting structures recently erected in various places 
on the Continent. The author has written a commend- 
able and concise treatment that will be welcomed by 
those interested in this particular sphere of structural 
engineering. 


Volume II of Concrete Engineering, by Mr. J. 
Singleton-Green, M.Sc., presents in 261 pages (including 
index and bibliography), a summary of the research 
work of the past twenty years or so on the properties 
of concrete. Many have doubts regarding the extent 
to which tests made with cubes are representative 
of concrete in the work, and it will probably be agreed 
that samples taken directly from the mixer can hardly 
produce characteristic results without further manipula- 
tion. The present author considers that for 6-in. 
cubes the size of aggregate placed in the moulds should 
hot exceed l-in. diameter. On the general subject 
of these tests he quotes from H. H. Edwards (Journ. 
Amer. Cone. Inst., November, 1929) to the effect that 
concrete in structures for which wood forms are used 
is of a strength equal to or higher than that shown by 
test cylinders taken and cured in the laboratory under 
standard A.§.T.M. specifications. The reason for this 
is that the wood of the forms absorbs some of the 
excess water, reducing the water-cement ratio at the! 
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bridge piece fixed on two pillars. The bush had a 
plain cylindrical body, and a flange on the under side 
to take the thrust, while it was prevented from turning 
by three j-in. screwed dowel pins on the upper side. 
When the shore fitters closed up the stop valve on the 
after starboard boiler they replaced the bridge upside 
down, thus rendering the flange on the bush useless 
and causing the upward thrust to be taken by the dowel 
On the day of the acciderit all main stop valves 
were shut, but the port after and starboard after boilers 
were in use for auxiliary purposes. The ship was in 
Brocklebank Dock, Liverpool, and the fifth engineer 
was told off to examine the isolating chest on the main 
steam pipe system. Finding this hot, he proceeded 
to tighten the main stop valves on the two boilers in 
use, but found that on screwing down the spindle of 
the valve.on the after starboard boiler it became 
quite slack. Not being satisfied, he went to report 
to the second engineer, but before he had reached 


the deck he heard a “ clicking” sound and then the! 


roar of escaping steam. Fires were drawn as soon as 
possible and examination showed that the main stop 
valve chest on the forward port boiler had fractured, 
while the spindle of that on the after starboard boiler 
had been forced upwards about an inch. The steam 
had thus gained admittance to the main steam pipes 
and water lying in that to the port boilers had been 
set in motion, giving rise to hammer action. There 
was no question that the wrongly assembled valve was 
the initial cause of the accident, but as to the lay-out 





* See ENGINEERING, vol. cxxxix, page 634 (1935). 


time of set and thus tending to produce higher strengths 
The contents of this volume are 
not merely confined to everyday problems of this kind, 
but contain many interesting and valuable data on 
As an example, on the 
subject of temperature drop, we quote as follows :— 
“A drop in temperature by reducing the solubility of 
salts, often results in crystal growth in the interior of 
If the drop is considerable and if it occurs 
with appropriate velocity, comparatively large crystals 
may grow within the pores of the material, and, each 
single one acting like a tiny jack, a cumulative force is 
produced which may be great enough to disrupt the 
The author records the most 
important conclusions *of no less than 170 reports, 
specifications and original papers, to each one of 
which some reference is made in the text, so that 
the present volume may be regarded as a really com- 
The price is 8s. net, 
and the publishers, Messrs. Charles Griffin and Company, 


As might have been anticipated from the nature 
of its contents, both with regard to the exceptional 
standing of the contributors, and in respect of the 
reproduction of photographs, the first edition of The 
Book of Speed (Messrs. B. T. Batsford, Limited, London, 
price 5s, net) was quickly exhausted, and a new and re- 
vised edition has been found necessary to meet the con- 
tinued demand for it. What was said in a note on the 
earlier volume* is even more appropriate to the new one. 
A supplement by Mr. Barré Lyndon on “ The Pace in 
1935” brings the record up to date, while new illustra- 
The names of contributors, 
such as Captain Geoffrey de Havilland, Flight-Lieut. 
G. H. Stainforth, Colonel P. T. Etherton, Sir Malcolm 
Campbell, Mr. Hubert Scott-Paine, and Major-General 
J. F. C. Fuller, provide assurance that the articles come 


of the pipe system, the Engineer Surveyor-in-Chief 
remarks “the pipes were ranged on a plane parallel 
with the keel, and although isolating valves were fitted 
by means of which the system could be separated into 
three sections, the pipes were not fully safeguarded 
against the risk of water hammer to which pipes so 
ranged on board ship are very susceptible, particularly 
in relation to the stop valves of any boilers not in use 
while other boilers are under steam,” and “ further, 
the explosion might have been avoided had the valve 
chest been made of material better adapted than cast- 
iron to resist shock.” The explosion resulted in no 
personal injuries, although four men at work in the 
empty boilers had an alarming experience. Subsequent 
to the accident, bushes threaded externally were 
fitted in the bridges of all the main stop valves, while 
improvements were made in the draining system. 


Explosion from a Niclausse Boiler.—Report No. 3270 
deals with an accident to a Niclausse water-tube 
boiler which occurred on February 23, 1935, at the 
Willans Works, Rugby, of Messrs. The English Electric 
Company, Limited. Though between thirty and forty 
years ago many ships in the principal navies were 
fitted with Niclausse boilers, the type was not adopted 
widely in H.M. ships, and it is probable that compara- 
tively few were used in land stations in this country. 
The particular boiler at Rugby, the report says, was 
one of six at the works, and the order for it was placed 
with Messrs. Willans and Robinson, Limited, Thames 
Ditton, Surrey, on January 21, 1896. The old firm of 
Messrs. Humphrys and Tennant, Deptford, were the 
licensees for the manufacture of Niclausse boilers, and 
the boilers at Rugby, we presume, were made either at 
Deptford or obtained from France. One of the chief 
features of the boiler, which was perfected by 
M. Niclausse in the ‘nineties of last century, was the 
use of double tubes as invented by E. Field in 1862, 
but whereas Field suspended the tubes vertically from 
a tube plate, M. Niclausse placed his tubes at an ineli- 
nation of about 10 deg. with the horizontal, fitting the 
front ends into headers and supporting the back 
closed ends in a “ spectacle plate.” The boiler was 
well described in 1898 by Leslie Robertson in his 
translation of M. Bertin’s work on marine boilers, and 
the sketches contained in this work are practically 
identical with those appended to the Board of Trade 
report. The boiler at Rugby, which had safety valves 
lifting at 180-lb, per square inch, had a steam drum 
3 ft. 7} in. internal diameter and 8 ft. 5 in. long, from 
which hung vertically nine malleable cast-iron headers, 
each of which carried 18 generating tubes 4 in. in dia- 
meter. M. Niclausse in his design included a “ sleeve ” 
or “lantern end” on each tube which fitted into the 
header with two slightly coned joints. The coned 
surfaces had to be kept in good condition, and when a 
tube was put into place it was common practice to 
drive it home with light blows from a lead hammer. 
As the ends of the tubes were about equal in diameter, 
there was practically no tendency for a tube to be 
forced out of place by the steam pressure, but on the 
front of the headers were studs and nuts for securing 
dogs or cross-bars, one dog serving for two tubes. 
When everything was in good condition there was 
practically no stress on these dogs and studs, but if a 
tube fractured across the sleeve or lantern end, then 
the dog prevented the loose end from being blown 
outwards. At Rugby one of the lanterns fractured, 
the stud holding the cross-bar was defective, the end 
cap with the inner tube was projected across the 
stokehold, a great volume of steam escaped, and one 
man received injuries from which he afterwards died. 
As regards the breaking of the lantern, this may 
possibly be traced to the method employed for removing 
the tubes. A special tool is supplied for withdrawing 
the tubes, but at Rugby, so the report says, “ the 
process had frequently to be assisted by hammer blows 
on the closed ends of the tubes at the back of the 
boiler.” This hammering was certainly never intended 
by M, Niclausse, and in ships where boilers were back 
to back it was not possible. As regards the other 
fittings, the report says, “‘ The security of the cross- 
bars to the studs was, in general, very unsatisfactory. 
. . . In one further instance the stud thread at the 
tip was so completely worn that the nut had no security 
and fell off when it was touched,” while the mainte- 
nance staff “had not visualised any circumstances 











whereby the load due to the boiler pressure on the cap 
might be transferred to the cross-bar stud and nut.” 
Since the accident the firm has decided to scrap three 
of the Niclausse boilers and adjust the working pressure 
of the remaining three to 80 lb, per square inch. The 
Niclausse boiler as fitted in warships had excellent 
steaming qualities, but though it has been superseded 
by other types, it is of interest to learn that boilers 
of the type nearly forty years old are still at work on 
shore. 

Explosion of a Steam-Heated Hot Plate——To use a 


piece of steam-heated plant without knowing what 
pressure it is fit for, what pressure is actually being used, 
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and without any safety valve on it, is certainlyZan | 
unusual proceeding and no one can be surprised if, 
under these conditions, accidents happen such as that | 
referred to in Report No. 3272. This report deals| 
with “the destructive and dangerous explosion ” | 
of a hot plate used for heating raw rubber at the works 
of Messrs. Bath Rubber Mills (1934), Limited, Bath, 
Somerset. The hot plate was a rectangular vessel | 
15 ft. by 4 ft. 6 in. by 3} in., built up of 4 -in. steel 
plates welded by the oxy-acetylene process, There | 
were 72 }-in. screwed stays supporting the top and 
bottom surfaces. The plate was 12 years old. Steam | 
was supplied to it through a small stop valve from a 
pipe carrying steam at 75 lb. per square inch, As| 
originally fitted, the plate had a safety valve and an| 
open-ended drain, The former, however, had been | 
broken off several times and about two years ago it 
was removed and the hole plugged. The open-ended 
drain had also been fitted with a steam trap and, to | 
some extent, this seems te have been used as a relicf | 
valve. On March 12, 1935, steam had been shut off | 
from the hot plate toenable a pipe joint to be remade, | 
but on its being brought into use again it burst violently 
the top and bottom plates giving way at the welded 
joints and all the stays being torn out. Both the 
plate and the sked in which it was housed were wrecked 
but, fortunately, no one was injured. Previous to the 
aceident, the boiler and economiser on the premises 
had been insured and inspected by an insurance 
company and since the accident the owners have 
insured all their steam plant. From this and other 
reports of a similar nature we are led to the view that 
insurance of such plant should be compulsory. 
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Tyre-Making Machinery.—Interesting examples of | 
machinery for tyre and tube manufacture, for the motor- 
t rt industry of all classes, are given in a brochure 
sent by binesee. Dovid Bridge and Company, Limited, | 
Castleton, Rochdale. 

Process Steam for Power.—The possibilities of obtaining 
cheap power by the use of back pressure and extraction 
engines are interestingly discussed in a brochure to hand 
from Messrs. J. Browett Lindley (1931), Limited, Letch- 
worth, Herts. Examples are cited of firms making use of 
heating and process steam. 

Railplane System of Tra t.—The use of a stream- 
lined car suspended from bogies running on a single 
overhead rail and propelled by airscrews, either driven 
by oil engines or electric motors, is dealt with in a 
brochure sent by Messrs. Inter-Counties, Limited, 10, | 
The Boltons, London, 8.W.10. } 

Air Heaters.—Messrs. James Keith and Blackman | 
Company, Limited, 27, Farringdon-avenue, London, 
E.C.4, have prepared a catalogue of air heaters for use 
with steam or hot water as the heating medium. This i4 
is likely to prove of service on account of the information 1 
it contains on the selection of suitable sizes. 

Gold-Ore Dressing.—A booklet on this subject, dealing 
with the examination of ores, crushing, amalgamation, 
cyaniding, flotation, and other plant, made by Messrs. 
Fried. Krupp Grusonwerk A.G., Magdeburg, | been 
received from Messrs. John Rolland and Company, 
Limited, Abbey House, Victoria-street, London, 8.W.1. 

Syrens and Marine Electric Fittings.—Two publications 
of Messrs. Gent and Company, Limited, Faraday Works,| 2 
Leicester, deal with electric-motor syrens, morsing syrens, | 
bell tollers and far-reaching sound signals, and with the 
firm's electrical products as applied te marine service, | 
including the Pul-syn-etic system of electric impulse 
clocks. | 

Traction Storage Batteries.—Messrs. The D.P. Battery | 
Company, Limited, Bakewell, Derbyshire, have published 
a booklet to call attention to the features, test results, 
and applicatien of Kathanode traction cells. Standard | 
capacities for the various sizes are clearly shown. Another 
pamphlet on Dualode batteries deals with units for the 
starting and lighting of commercial vehicles. 

Marine Oil Engines.—The principal features of the 
marine oil engines, in sizes ranging from 4 brake horse- 
power to 300 brake horse-power, are illustrated and 
deseribed in a broehure recently issued by Messrs- 
Petters, Limited, Westland Works, Yeovil. The types | 
of engines included comprise Atomic Diesel engines, | 
semi-Diesel engines, and air-cooled petrol engines. | the grinding head, Hydrauto grinding spindle, cambering | 

Automobile Diesel Engines.—The achievement of | ae anism for concave or convex cambers, and per- 
world records with Diesel-engined motor cars by Mr./ manently protected traverse ways. 

Reg. Munday forms the subject-matter of a booklet to Cable-Jointing and Installation Equipment.—Tools and 
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-Nots.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard 
box, but in all other cases the prices are ton. Each vertical line in the di m represents a market day, 
and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 
they represent ls, each. 
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Motor Units for Direct Machine Drives.—To meet the 
needs of makers of machine tools, woodworking machi- 
nery, &c., Messrs. Higgs Motors, Limited, Witton, 
Birmingham, 6, make standard stator and rotor units 


hand from Messrs. F. Perkins, Limited, 17, Queen-street, specially for such uses. Information for designers of 


Peterborough, the makers of the commercial-vehicle t 
engine of 18 h.p. Treasury rating fitted to his car. The 
car was recently described and illustrated in our columns, 

Feed-Water Regulators.—Steam flow, water flow, water 
level and valve movement recorder diagrams taken on a 
test at Battersea Power Station, reproduced on a leaflet to 
hand, indicate the control effected by means of Duo feed- 
water regulators made by Messrs. Rephiasate, Limited, 
Hudderstield. These regulators are entirely external to 
the boiler and easily aceessible, making use of two 
inclined thermostatic tubes. 

Roll-Grinding Machines.—A publication on the subject 
of roll-grinding machinery has reached us from Messrs. 
The Churchill Machine Tool Company, Limited, Broad- 
heath, near Manchester. The machines embody many 
features of interest, such as steady low-speed traverse of 


accessories required for the installation and repair of 
electric cables, ineluding vuleanisers, cable grips, sus- 

nders, cleats, &c., are referred to in a new catalogue 
rem Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, Holborn-viaduct, London, E.c.1. New produc- 
tions illustrated and described are Pakflat steel folding 
trestles, and tubular trestles. 

Fans, Blowers, and Water-Atomising Plant.—A series of 
leaflets issued by Messrs. Blackman Export Company, 
Limited, 23, Queen-square, Southampton-row, London, 
W.C.1, deal with equipment for ventilation, air con- 





atomising plant for washing, humidifying, cooling, or 
| de-humidifying air, typical layouts being illustrated. 
| Another deals with multivane centrifugal ball-bearing elec- 
| tric fans, while a third provides ixformation on automatic 
flue-damper controls for gas-heated industrial appliances. 


| dittoning and forge blowing. The first concerns water- 





various types of machines is given in a recently issued 
catalogue section, which was accompanied by new lists 
of protected, screen- protected, and drip-proof motors, 
and vertical-spindle motors. 


Electric Lamps and Switchgear.—Recent publications 
of Messrs. The General Electric Company, Limited. 
Magnet House, Kingsway, London, W.C.2, comprise 
catalogue on ironclad switchgear, dealing with a very 
wide range for house service and industrial use, including 
new designs of ironclad switch fuses, all-insulated switch 
fuses, &c., and another entitled “The New Lamp of 
Industry " dealing with the outstanding merits of Osira 
electric-discharge lamps as applied to a number of indus- 
trial installations. Other matter includes the latest 

—— and prices of Osram lamps, automobile 

ulbs, &c. 
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THE BRITISH INDUSTRIES FAIR AT 


BIRMINGHAM-L. 





WHEN describing the Birmingham section of the | 
British Industries Fair on former occasions, we have 
pointed out that the exhibits were gradually chang- 
ing in character. At one time, the display included 
a fairly representative assortment of the products of 
our heavier industries, but in recent years, these 
exhibits have tended to be displaced by the lighter 
products particularly associated with industries 
located in the Birmingham area. The list of firms 
who have exhibited in previous years, but who are 




















for their prescience in so ably meeting the require- 
ments of the industries in their own neighbourhood. 
In spite of the diminution in the number of engineer- 
ing, in contradistinction to hardware, exhibits, 
engineers engaged in almost every branch of their 
profession will still find ample justification for a visit. 
Apart from a still-considerable representation of 
miscellaneous exhibits, which includes such tools 
as grinders, wire-drawing machinery, welding 
machines, and wood-working machinery, there has 


Fig.2. _ 

















remarks on the 1934 Fair that it opened in a more 
favourable atmosphere than for several former 
years owing to the then improvement in the nation’s 
trade, and as this improvement has not only been 
maintained, but appreciably extended, in the 
interim, there is every hope that the exhibition just 
opening may prove to be an outstanding success. 
Before commencing our description of the actual 
exhibits, it may be mentioned that the Ministry of 
Labour will be represented at the Fair to assist 
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Fies. 1 anp 2. Rinea-Roitt Groxypine Mit; Messrs. THe Brirish Rema Manuracturine Company, LIMITED. 


not exhibiting at the Fair which opens on Monday 
next, and closes on February 28, is somewhat 
extensive, and includes a number of names of world- 
wide repute. Some of these firms have made a| 
practice of exhibiting at Castle Bromwich since the 
inception of the Birmingham section, and their 
absence this year is the more noteworthy on this| 
account. It would be a mistake to assume, how- | 
ever, that the abstention of more and more firms 
representing the heavier industries indicates any 
falling off in the popularity of the Fair. Actually, 
we have had to record extensions to the buildings at 
Castle Bromwich in the past with almost mono- 
tonous regularity, and a further extension of 
31,000 sq. ft. has had to be made to accommodate 
the exhibitors who have taken space in the exhibition 
opening on Monday next. The change in character 
may perhaps be regretted from an engineering stand- 
point, but it is evident from the regular total increase 
in the number of exhibitors that the Birmingham 
section is fulfilling a valuable function, and it would 

> ungracious not to pay a warm tribute to the 
organisers, the Birmingham Chamber of Commerce, | 





never been any falling off in the display of presses, 
of which all the leading makers show representative 
examples. The exhibit of these machines in fact 
greatly exceeds that at any other exhibition, and 
while this is no doubt due to their extensive use in 
the hardware industry, they are now so widely 
used in other classes of work that their presence 
alone justifies a visit. Other miscellaneous ex- 
hibits include furnaces, mechanical stokers, air 
compressors, recording instruments and _ boiler 
fittings, while in the recently-established outside 
section, there will be a very representative display 
of road machinery. 

As our readers will be aware, a departure was 
made last year in holding the Fair in May, and we 
presume that the return to February indicates 
that this experiment was not a success. Opinion 
has been very sharply divided for some years on 
the most suitable date, but as the advantages and 
disadvantages of the alternative periods have 
already been discussed at length in our columns, 
comment on the return to a date in February is 
hardly called for. We stated in our introductory 





employers in obtaining any staff which they may 
require, and to give general advice on matters 
connected with the engagement of labour. Turning 
now to the actual exhibits, the display of Messrs. 
The British Rema Manufacturing Company, Limited 
Halifax, is spread over two stands, and is notable 
for the number and variety of its exhibits. Of these, 
we select two or three, beginning with an example 
of the latest type of British Rema ring-roll grinding 
mill The construction of this type of mill is shown 
in Figs. 1 and 2, annexed, while a photograph of it 
in conjunction with a drying and classifying system 
is reproduced in Fig. 6, Plate IX. Referring to 
Figs. 1 and 2, the grinding system consists of a 
semi-steel casing in which is housed a free-running 
grinding ring a. This ring is suspended from and 
is driven by the top crushing roll b, which roll is 
mounted on a driving shaft carried in external 
dust-proof roller bearings. At the lower part of 
the ring are two more crushing rolls c, which are 
mounted on floating shafts. The centres of the 
three rolls are situated at the corners of a triangle, 
their relative positions being maintained by the 
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springs seen in Fig. 2. The floating shafts are 
carried in external roller bearings, to the housings of 
which bearings the springs are attached. The springs 
being originally compressed, an outward thrust 
being exerted the two bottom rolls bear against 


the ring, and are rotated by the ring. 


carried round in the interior. 


extent of which is shown by the difference of position 
of the bottom rolls in the illustration. 


and the metal employed. 
steel and grinding Kent coal, a large machine has 


Arr-Swert Batt Mitt; Messrs. Tue British Rema MaNuracrurING Company, LIMITED. 


The material | 
being ground is caught between the three rolls | 
and the inner surface of the ring, the springs yielding | 
in accordance with the thickness of the material | 
It will be noticed in | 
Fig. 2 that the springs have adjusting screws at | 
the point of attachment to the bearing housings. | 
This is to compensate for wear, the permissible | 


The left-hand | 
view shows the condition when new and the right- | 
hand one that after maximum wear has taken place. | 
The length of time for which the rings and rollers | 
last between renewal depends upon the size of the | 
machine, the nature of the material being ground, | 
With the standard alloy | 


run for a period of 15,000 hours without the ring 


and rolls having to be replaced. 
two years’ service, night and day, including week- 
ends. The adjusting screws need attention at 
intervals of approximately 500 hours’ running. The 
power consumption when grinding bituminous coal 
is stated to be only 8 kW per ton, with a fineness of 
65 per cent. through 200 mesh, and 11-5 kW per 


ton with that of 80 per cent. through the same mesh. | to the mill inlet for re-grinding. The air stream 
Two other advantages claimed for the machine are | cannot be short-circuited between the mill inlet 


smooth and long uninterrupted running. 


An example of the British Rema ball mill for | classifier by the fan are delivered by it to the burner. 
pulverised fuel, &c., is shown in Fig. 3, above, | The system is readily controlled either by hand or 
but the actual exhibit embodies a new arrangement | automatically to suit coals of varying moisture 


of an air-swept mill with a vacuum drying and classi- | content. 
The air-swept ball mill by itself is | hot air suction pipe and a thermometer is fitted 


fying plant. 


handicapped when dealing with wet raw material,|to the fan delivery pipe. 
as the amount of air necessary to effect proper | needed is to keep the thermometer reading between 
drying is apt to carry out a proportion of the | 200 deg. F. and 220 deg. F. 
The employment of a drying|for continuous operation and has water-cooled 


coarser material. 


and classifying plant in conjunction with it removes | bearings with dust-tight glands. 
this disability and the complete installation enables | totally enclosed and runs in oil, and the inlet and 
coal or other material containing up to 20 per cent. | outlet connections are arranged so as to prevent 
moisture to be dried simultaneously with grinding, | any accumulation of powder. 


without loss of output or increase in power consump- 
tion. 


as follows. 


kiln hood and is withdrawn by an exhauster fan | efficiency. 
by way ofa conical classifier and the ball mill, that is, | feeding the material to be classified on to a number 
part of the air is pulled through the mill in a by-pass | of rotating discs from which it is flung off on to 
circuit and the whole of it through the classifier. | a series of conical surfaces, and in its passage from 
The raw coal enters the system in the hot air | disc to cone is subjected to a fan-induced stream of 
stream and is lifted by it into the lower part of the | air, which picks out the fine material and deposits 
Any fines in it are carried into the classi-| it in one receptacle, the heavier material falling 
fier, but the raw coal, passing through the air | through the air stream into a second receptacle. 
stream and being dried in transit, finally falls into a | Usual designs of this type of separator have had 
The fines resulting from | a single disc with which the extraction efficiency is 


classifier. 


chute leading to the mill. 


This is very nearly | 


The complete plant as applied to the firing | above, and Fig. 7, 
of a cement kiln firec! with pulverised fuel operates | British Rema high-efficiency unit air separator, 
The hot air supply is derived from the | performs its function with a very high degree of 


















































Fie. 5. Mountrixe or Two-Deck Screen ; MEssrs. 
NraGaRa Screens (Great Brirary), Loren. 


and the classifier. The fines abstracted from the 
A cold air mixing valve is fitted to the 
The only regulation 
The mill is designed 


The gearing is 


The interesting apparatus shown in Fig. 4, 
Plate IX, and known as the 


The principle of the machine is that of 








grinding are carried to the classifier by the air drawn | low owing to the shortness of the time during which 


through the mill, any oversize being discharged ‘ the material is subjected to the air flow. Moreover,!cone and vice versa, but, owing to the materia 
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Fie. 4. Hieu-Erricrency Arm SEPARATOR; 
Messrs. THe British Rema MANUFACTURING 
Company, Limirep. 


the range of effective operation has been very 
limited. The new machine removes both these 
objections. Referring to Fig. 4, it will be seen that 
the body of the separator consists of an outer casing a 
and an inner casing b, both having cylindrical upper 
parts and terminating in cones from the apex of 
which the material is drawn off, viz., the fine material 
at the outlet c and the coarse material at d. 

The outer casing is closed at the top by a cover, 
arranged to carry the disc-rotating mechanism and 
also the feed hopper e. The inner casing is only 
partially closed in, having a large circular opening 
immediately below the fan f. The construction 
of the rotating mechanism calls for no comment 
other than that the shafts are carried in ball and 
roller bearings and that the vertical shaft, to which 
the discs are attached, is hollow. The feed tube g 
runs down the centre of this shaft and does not 
rotate. The material to be separated falls directly 
on to the uppermost of the rotating discs, h, the 
top disc of all being merely a cover plate. The 
material on reaching the disc is immediately impelled 
towards the circumference and is deposited on the 
top conical surface i, from which it gravitates to 
the next disc, only to be flung off again on to the 
second conical surface and so on. In the machine 
illustrated there are three discs, so that the material 
has six air-gaps to cross. Any reasonable number of 
discs can be fitted but experiments have shown that 
five will effect the highest possible degree of separa- 
tion, the number actually fitted depending upon 
the degree of extraction required, with the particular 
material being treated. It should be borne ™ 
mind that the actual path traversed by the descend- 
ing material is not merely a zig-zag one from disc t 
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being thrown off the discs tangentially, is a long 
spiral. The material is thus subjected to the air 
stream for a considerable time even though the discs 
are rotated at a higher speed than is the case in a 
single-dise machine. The material, further, is 
spread out in its path from the centre to the peri- 
phery of the first disc in a thin film, and the 
individual particles are thus widely separated in the 
air stream. 

The air stream is set up by the fan, which draws 
the air upwards through the opening in the top 
of the inner casing and discharges it into the 
annular space between the two casings. The 
discharge carries with it the fine material which has 
been separated from that thrown off the discs. 
This fine material is thrown on to the wall of the 
outer casing and gravitates to the outlet. The 
air by the time it reaches the bottom of the annular 
space is practically free from suspended material, 
any remaining being finally separated in the reverse 
passage formed by the tapered bottom of the inner 
casing and the top of the tailings cone. The tailings 
as they are being discharged to this cone over the 
lip of the last of the conical separating surface, 
are subjected to a final separation by the incoming 
stream of clean air. This stream, impelled upwards 
by the fan, does not travel vertically but is whirled 
round by the successive discs in a long helical path 
slightly contracting and expanding as it passes each 
gap. The new design also enables the machine to be 
so regulated that the degree of fineness of extraction 
may be closely controlled. Clearly, too great a 
volume and velocity of air may result in lifting 
some of the heavier particles from the descending 
stream of material. The fan is, therefore, made 
in such a way that the blades can be adjusted 
radially along the arms. Further, not only can 
blades of different size be fitted but, if necessary, 
they can be reduced in number. The same machine 
can ‘thus be made to give any degree of fineness 
within a range of from 75 per cent. through 100 
mesh to 99-7 per cent. through 325 mesh. 

The machine is made in various sizes, the capacity 
of each size depending, of course, on the degree of 
fineness required. Thus, a No. 4 machine, when 
used to give such a comparatively coarse product 
as 60 per cent. through 100 mesh, will handle 
7} tons per hour. If the product is to be 85 per 
cent. through 200 mesh, the output will be 5 tons 
per hour, falling to 2 tons per hour for 99 per cent. 
through 200 mesh, and to approximately 1-5 tons 
per hour for 99-7 per cent. through 325 mesh. 
The volume of air required also falls off with increased 
fineness. The flexibility of operation is a useful 
feature of the machine and the output for the degree 
of fineness obtained is large compared with the 
bulk of the machine. A point which should be here 
noted is that Fig. 4, while clearly illustrating the 
principles of operation of the separator, does not 
represent a machine for handling cold material, 
é.g., pulverised fuel, lime, cement, &c., but one which 
is fed in a hot state, viz., cocoa powder. This powder 
has to be cooled, an operation effected in this 
machine at the same time as it is classified. The 
casing walls and conical deflecting surface are there- 
fore made double, cooling water being circulated 
in the walls by way of the pipes shown. The cocoa 
powder is a somewhat intractable material to handle 
while hot, but we understand that the water-cooled 
machine has given excellent results and a quality 
of product not hitherto obtainable is continuously 
turned out even during the hottest summer weather, 
no clogging or choking occurring and, in conse- 
quence, no opening up for cleaning being found 
necessary. An external view of a standard type 
Separator, that is, not water-cooled, is given in 
Fig. 7, Plate IX. This particular machine was 
supplied for producing superfine chemicals. Of 
the other exhibits shown by Messrs. The British 
Rema Manufacturing Company, the Multiplex pul- 
verised-fuel firing unit was described in ENGINEER- 
ING, vol. cxxxvi, page 83 (1933). 

The most prominent feature of the exhibit of 
Messrs, Mirrlees, Bickerton and Day, Limited, Stock- 
port, is the Mirrlees Combustioneer automatic 
stoker, described in ENGINEERING, vol. cxxxix, 
page 508 (1935). Other exhibits on the stand 
consist of products made by the associated firm of 
Messrs. The Mirrlees Watson Company, Limited, 


Glasgow. Among these are various types of pump 
for use in heating systems. An example of a self- 
priming type of pump is shown in operation raising 
water from a tank in the floor. The self-priming 
action depends on the exhaustion of the suction 
piping by a small rotary air pump, driven by an 
auxiliary motor. The latter stops automatically 
when the pump has been primed, and starts up 
again immediately should air enter the suction 
pipe and reach the pump. 

Apart from a range of testing machines, Messrs. 
W. and T. Avery, Limited, Soho Foundry, Birming- 
ham, are exhibiting a number of weighing machines. 
Some of these machines are entirely new, and 
among these may be mentioned an industrial visible 
weigher with weigh-record indicator, dough and 
bread scales, and a tinplate ing machine. 
The latter machine is illustrated in Fig. 8, Plate IX. 
It is constructed for installation at the end of the 
tinplate cleaning machine to receive, weigh and 
discharge the tinplates into three groups, light, 
heavy and correct. The cleaning machine is 
equipped with a pair of skin-covered rollers, and 
delivers the plates to feed magnets which may be 
operated electrically by linking them to the grader 
circuit to ensure correct feeding of the sheets on 
to the weighing platform. A suitable form of rack 
is provided to receive the sheets after grading, 
provided with three receptacles. Any of the 
standard sizes of sheet may be dealt with, and 
provision is made to deal separately with plus or 
minus variations from zero up to 10 per cent. by 
divisions of $ per cent. The predetermined weight 
is first set on the dial shown in Fig. 8, and the 
selector gear is next set for the permissible light 
or heavy tolerances. These settings are recorded 
on the upper and lower horizontal scales visible 
near the bottom of the casing in the illustration. 
The machine will then pass into the correct group 
any sheets within the set range. It will deal 
with up to 20 sheets per minute. The weighing 
portion of the machine comprises a simple beam 
on which the load-carrying member is supported, 
the weighing platform being attached to this 
member. The cycle of operations is controlled by 
an adjustable air dashpot, by the weight of the 
plate, and by the operation of electric solenoids. 
When the current is switched on, the beam is 
locked in the centre of its swing, thereby reducing 
the travel to a minimum when loaded. The. first 
plate fed on to the platform operates a switch which 
unlocks the scale, leaving it free to weigh. During 
the weighing operation, the plate is arrested by 
the stop which may be seen at the base of the plat- 
form. This stop is operated by a solenoid, and 
releases each sheet after weighing. A delay action 
is incorporated in the machine to allow the weighing 
beam to take up its final position, according to the 
weight of the sheet. Where this operation is 
completed, the scale is locked in position electrically. 
The position taken up determines the operation of 
solenoids controlling the selector gates, and finally, 
the stop is released and the plate falls into its 
appropriate group. The selector gates can be seen 
in the illustration at the front of the machine. 
It will be noticed that there are two rollers parallel 
with the front face of the table, the gates being 
formed by wedged-shaped rocking strips behind the 
rollers. If both the strips are in the position 
shown, the plate slides over the top of both rollers, 
but if either gate is swung up, the plate is deflected 
below one or other of the rollers. The main housing 
of the machine is of sheet steel fitted with glass 
panels, through openings in which all the setting 
adjustments can be made by one key. The case is 
made dustproof with felt and rubber gaskets. 

The vibratory screen, now used for grading a wide 
variety of materials, is illustrated by a number of 
examples on the stand of Messrs. Niagara Screens 
(Great Britain), Limited, Straysfield-road, Clay-hill, 
Enfield. A view of a quadruple deck screen is given 
in Fig. 9, Plate IX, and a detail drawing of the 
vibrating unit of a two-deck screen in Fig. 5, 
page 166. The Niagara screen consists of one 
or more flat screens housed in a box which is 
given a small circular motion round a horizontal 
axis. The shaft from which the vibratory 
motion is derived is situated midway in the 





length of the box which is supported on each 


side of the shaft by the helical springs seen to the 
right of Fig. 9. These springs abut on a frame which 
carries the shaft bearings, while the frame itself 
is carried either by four adjustable spring-fitted 
suspension rods at the corners, by two such rods at 
the feed end and a pin bearing at the discharge end, 
or in other ways, the supporting gear in any case 
being so arranged as to give the necessary discharge 
slope to the screens. The shaft runs at a high speed 
in a direction opposed to the flow of the material 
down the sloping screen, so that the material is 
turned over as it progresses and effective separation 
is secured. The box and rotating parts are so 
balanced that the vibration is uniform over the whole 
surface of the screen. 

Reference to Fig. 5 will show that the vibrating 
mechanism is simple. The shaft, which extends right 
through the box and is housed in a steel tube where 
it passes underneath the upper screen, is carried in a 
pair of roller bearings with self-aligning outer races, 
and bolted to the frame. A second pair of roller 
bearings is fitted in housings bolted to the sides of 
the box. The shaft in way of these bearings is 
slightly eccentric, as will be gathered from the dis- 
placement of the centre line in that area. It is this 
eccentricity that causes the vibratory movement of 
the box as the shaft rotates. The bearings are pro- 
tected from grit or dust by labyrinth-type seals. 
The inner face of the box bearing being, however, 
already protected by the inner tube, plain packing is 
here satisfactory. The shaft is of high tensile steel 
and is ground and finished to within 0-0005 in., the 
bearing housings being finished to the same limits. 
It will be noticed that the portion of the shaft be- 
tween the box walls is not eccentrically centred, thus 
avoiding an out-of-balance rotating mass. A counter- 
balance wheel with adjustable weights is keyed to 
the shaft on each side of the box between the bear- 
ings. The shaft is driven either by a belt or by 
Texropes from an electric motor. It is stated that 
only a small amount of power is required. The 
screen tensioning gear can be made out in Fig. 5. 
It enables the cloths to be readily changed. The 
screen is made in a number of standard sizes, ranging 
from 20 in. by 40 in. to 60 in. by 160 in., and for 
certain fine materials the box is totally enclosed, so 
that dust-free operation is ensured, feed and dis- 
charge being by way of flexible connections. 

Messrs. Greenwood and Batley, Limited, Albion 
Works, Leeds, display on their stand, under working 
conditions, and a cold-heading machine employed 
in the production of j-in. cheese-headed round bolt 
blanks for subsequent trimming to the Whitworth 
hexagon standard, a hot-forging machine, produc- 
ing high-tensile steel small forgings for the auto- 
mobile trade, and a screw press of 125 tons capacity, 
making brass stampings. In conjunction with these 
machines is a small crank press, engaged in trimming 
the stampings, and two gas-fired furnaces, one for 
heating forgings, and the other for heat treatment, 
supplied by Messrs. Lucas Furnaces, Limited. - 

The cold heading machine is shown in Fig. 10, 
Plate X, and is typical of a range taking round 
rods from } in. up to § in. in diameter, of which it 
represents the j in. size. It is crank-operated, and 
can be supplied to give one, two, or three blows per 
component, according to the form of the finished 
article and the number of dies necessary to produce 
it ; and for use with either solid or open dies, A com- 
bined machine is also made, to take both types of 
die. The frame is of cast iron, mounted on cast-iron 
pedestals. The crankshaft, of nickel-chrome heat- 
treated steel, is carried in sleeve-type gunmetal 
bearings arranged to take the thrust directly on the 
main casting. The header slide is of cast iron, 
with renewable steel liners for the bottom bearings, 
and an adjustable cast-iron plate on one side to 
take up side wear in the main slides. Motion is 
imparted to the header slide by a pitman bored out 
at the small end to receive a Tee-shaped pressure 
pin, the stem of which fits into the pitman, and the 
crosshead oscillating in the slide. A wedge adjust- 
ment provides accurate setting, and also quick 
release in the event of jamming. 

In machines using solid dies the wire is cut from 
the stock by a cam slide adjusted by a slotted disc 
driven from the main shaft. The entering stock 
passes through straightening rollers and is fed by 





feed rollers against a stop. The cam slide cuts off 
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the requisite length and by a further movement 
brings it into position for heading. Ejection is 


effected by a knock-out mechanism which supports | 


the rear end of the blank during heading and is 
adjustable to suit different lengths. In the open 
die machine the die itself acts as a cut-off shear, the 
dies being held during heading by a toggle system 
actuated by a cam. A safety shear pin is provided 
in the cut-off and die-gripping mechanism so that, 
in the event of jamming, the pin shears and the 
block slides without operating the toggles. 

In the single blow machines the punch block is 
rigidly attached to the heading slide, but in double 
and triple blow machines is carried in a vertical slide 
which moves to present the punches in turn opposite 
the blank. Operation is by a box cam through 
levers which can be adjusted as required. The feed 
rolls, seen to the left of the illustration, are actuated 
by a ratchet and pawl motion to which motion is 
imparted by a slotted disc and connecting levers. 
Feed variation is accomplished by adjusting the 
throw of the disc. The feed can be stopped instantly 
by a lever and cam which lift the pawls out of 
engagement. When setting up the machine, the feed 
rolls can be operated by hand. The drive is by 
belt on to the flywheel of the machine, which is 
supported on the main shaft between two friction 
discs, one being keyed to the shaft and the other 
held by a taper wedge. The grip of the friction 
discs is varied by driving in the wedge, and provides 
an additional safety device, should a serious jam 
occur. 

The hot-forging machine, shown in Fig. 11, Plate 
X, is the 1} in. size of a type which is made in six 
sizes, ranging from | in. to 44 in. capacity. While 
it is described primarily as a bolt-heading machine, 
it can be used for a variety of small general forgings 
and upsets, as well as for making square- and 
hexagon-headed bolts, and rivets, one blow being 
sufficient to head rivets and snap-headed bolts, and 
two or three blows for hexagon and square heads. 
Bolts cari also be made by hammering the sides of 
the heads in the dies. Operation may be either 
continuous or intermittent. In the size displayed, 
the bed is of cast iron, but cast steel is employed 
in the larger models, The crankshaft rests in gun- 
metal bushed bearings, designed to transmit the 
thrust to the frame, and not to the cap or cap bolts. 
The clutch body is forged solid with the crankshaft, 
the clutch being operated by a foot treadle; a 
brake comes into action to stop the machine when 
the treadle is released. The header slide is auto- 
matically stopped in the back position, with the 
dies open. The cast-steel slides are suspended from 
top bearings to minimise the exposure of the slide- 
ways to scale and water, renewable liners being 
provided in the bed of the machine. Renewable 
bronze liners are also fitted to the bearings support- 
ing the header and gripping-die slides. The gripping- 
die slide is operated from the crankshaft by a cam 
and toggle mechanism, with a spring relief in the 
toggle system to guard against overloading, and 
maintains a constant grip on the dies. As an added 
protection against overloading, a friction slip is 
fitted in the flywheel. An adjustable stop sets the 
length of stock to be upset, and is automatically 
moved aside after the dies have closed and the 
header moves forward. Side shears are provided 
for cutting hot stock, In the model exhibited, the 
drive is by belt direct to the flywheel on the crank- 
shaft, but is geared in the larger sizes of belt-driven 
machine. Motor drive is optional, through a suit- 
able reduction gear. 

The No. 7 screw press to be seen on the stand, as 
mentioned above, exerts a total pressure of 125 tons, 
and is actuated by a friction drive through two 
wheels mounted on a horizontal shaft carried in 
bearings above the freme, one wheel giving the 
downward stroke and the other, when shifted into 
contact with the driven wheel, providing the reverse 
stroke. By this arrangement, as will be seen from 
Fig. 14, on the opposite page, the radius of the 
contact point is varied and the speed of the ram 


| are provided, which by a slight adjustment can be 

set to give continuous running with automatic 
reverse at any desired part of the stroke, and, in 
consequence, control of the intensity of pressure 
applied. They can also be worked by hand, with 
either light or heavy blows. The machine shown has 
a maximum stroke of 14 in., and a speed of 10 strokes 
per minute. The table is 18} in. in width, and 22}in. 
from front to back. Larger sizes of the same type 
are made, up to 38 in. by 34 in., with a stroke of 
22 in. and a maximum pressure of 440 tons. 

The principal exhibit on the stand of Messrs. Sir 
James Farmer Norton and Company, Limited, of 
Adelphi Iron Works, Salford, 3, is a range of the 
wiredrawing machines in which the firm specialises, 
shown in operation. Two of these machines are 
illustrated in Figs. 12 and 15, Plate X, and on the 
opposite page, the former being a nine-hole con- 
tinuous machine for drawing on the non-slip prin- 
ciple carbon-steel wire from 12 gauge to 21 finishing 
gauge, and the latter one of the firm’s patent 
under-liquor drawing machines for carbon-steel or 
mild-steel wire, which is reduced from 20 gauge to 
30 finishing gauge. 

In the nine-hole machine, which is driven by an 
electric motor through multiple vee belting and a 
four-speed gearbox, the wire is drawn through the 
dies by tongs attached to the drawing block, each 
block having an individual coil-type clutch. The 
clutches are claimed to be very gentle in action 
and to avoid any snatch on the wire when pulling in. 
By means of a plunger and an electric trip switch 
mechanism, a breakage of the wire at any particular 
block causes all the preceding blocks to be stopped 
automatically, while the succeeding blocks, towards 
the finishing end, continue to run. The die boxes 
and the blocks are water-cooled, and the design 
enables the wire to be cast conveniently on to the 
block. The driving shaft and gearing are contained 
in a totally-enclosed chamber fitted with ball and 
roller bearings throughout, and run in oil supplied 
under pressure by a pump. 

The under-liquor drawing machine is the T.F. 3a 
model of a type which is made in a number of sizes 
and is suitable for drawing wire of steel, carbon steel, 
copper, bronze, aluminium and other metals at high 
speed. The characteristic feature is the method 
of mounting the drawing cones and dies beneath 
a gear box carried in trunnion bearings above the 
liquor tank, and so arranged that, by the move- 
ment of the lever seen to the left of the illustration, 
the cones and dies can be swung into the horizontal 
position, clear of the liquor, when stringing-up. In 
this position the drawing cones and die holders are 
freely accessible. In the working position they are 
completely immersed, when the turbulence induced 
by the cones suffices to keep them cool and to 
keep the dies clean, so increasing their useful life. 
The driving motor is attached to the upper side of 
| the gear-box, and the control panel, which provides 
le slow speed for stringing-up, is placed at the side 
|of the machine. Belt drive can be arranged if 
|desired. The gear-box is totally enclosed, and the 
gears run in oil. Ball or roller bearings are fitted 
| throughout. The drawing cones are made of heat- 
| treated nickel-chromium steel for drawing copper 
| wire, and of a hard acid-resisting alloy bronze for 
| steel wire. The liquor tank is fitted with water- 
| cooling coils, and, for steel wire, is lined with lead. 
All the drawing being done below the surface of 
the liquor, the wire is perfectly cool when coiled, 
and it is stated that, in ordinary practice, one 
attendant can operate four machines. 

Of the two other wiredrawing machines on the 
stand, one is a model T.F. 38, similar in general 
construction to the machine described above, but 
has 21 dies, and draws copper wire from 20 gauge 
to 42 finishing gauge. It is fitted with an electric 
| spooling device to ensure even tension on the bobbin 
| throughtout its depth. This is entirely automatic in 
action and is capable of regulation to give a tight 
| or slack tension, as required. The same tensioning 


|apparatus is fitted to the remaining machine, a 








progressively increased as the dies close. An| high-speed type to draw fine wire from 36 gauge 
ejector of patented design is adjustable in operation | to 47 finishing gauge. The spooling gear is given a 
to allow the stamping to be extracted from the die | straight-line traversing motion to provide an even 
at any required point in the upward stroke of the | lay of the wire on the spool, and the die-holders 
slide, and can be operated by power or, if desired, | also have a traversing action across the face of the 


by foot treadle. Automatic spring reversing stops ‘cones. The machine has 18 dies, and a drawing speed 





up to 5,000 ft. per minute, according to the quality 
of wire. A feature of the design is the absence of 
idle cones. 

In addition to wiredrawing equipment, Messrs. 
Sir James Farmer Norton and Company are showing 
a straightening machine for bars and tubes, par- 
ticularly adapted to straightening bars as a 
preliminary to centreless grinding, and a specimen 
of their latest type of rotary cold-swaging machine. 
The bar and tube straightening machine shown in 
Fig. 13, Plate X, functions by passing the stock 
to be straightened between two hardened steel rolls, 
one of which is concave and the other straight on 
the working face. The axes of the rolls can be set at 
varying angles, in parallel planes, and can also be 
moved apart in a horizontal direction to accommo- 
date different diameters of bar or tube, the form 
of the rolls giving line contact with the work instead 
of the more usual three-point contact. The electric 
motor, mounted on the baseplate, drives through a 
gear-box and two shafts with universal couplings 
to the rolls, which run in roller bearings, with a 
ball bearing to take the end thrust. The machine 
is made in three sizes, dealing, respectively, with 
material of diameters from } in. to # iv., # in. to 
1} in., and 1 in. to 2} in. 

The swaging machine illustrated in Fig. 16, on the 
opposite page, is the smallest of three standard sizes 
and will deal with rods up to } in. diameter or tubes 
? in. diameter, the other models having progressively 
increasing capacities up to a maximum of 1} in. 
round copper rods and 2 in. tubes. It consists of a 
cast-iron head fitted with a ground race of high- 
carbon steel, surrounding a central shaft, hardened 
and ground, which is bored through to admit long 
reduced work, and can be provided with a stop to 
position the work if desired. An inner roll rack 
containing ten steel rollers rotates inside the steel 
race by contact with the hammer blocks as swaging 
proceeds. The drive is by belt, with fast and loose 
pulleys, but motor drive through a reduction gear 
is a standard alternative. For swaging small parts, 
such as forks or cable shackles, a foot-operated 
brake is fitted to bring the machine quickly to rest. 
Heavy type roller bearings are used throughout. 

A number of new or modified instruments are 
shown by Messrs. Foster Instrument Company, 
Limited, Letchworth, Herts., including the latest 
type of disappearing-filament pyrometers described 
on page 34, ante. A modified pattern of the indicat- 
ing type “Flexipush” automatic temperature 
controller is also shown. This controller, and also 
the firm’s recording-type controllers, are arranged 
for use on gas, oil, or electrically-heated furnaces, a 
new series of valves being available for applica- 
tion to fuel-fired plant. These valves are of 
the V-ported plunger type, having straight line 
characteristics, i.e., equal increments in the change 
of position of the valve resulting in equal changes 
in the flow of fuel. This is of great importance with 
many types of industrial furnace ; for example, on 
a forced-draught gas furnace, the gas and air valves 
would be driven by a common motor unit, and 
having set the valve individually so as to give 4 
required gas/air ratio, this ratio would be main- 
tained over the full range of working positions. 
The same motor drive is also available with a 
variable setting for coupling to the damper, 80 
that complete atmospheric control is provided, in 
addition to a constant temperature being main- 
tained. A further advantage of the new controller 
and valve equipment is that the apparatus can be 
set to work either on the “ hit-or-miss ” or on the 
“ step-by-step” principle, according to whichever 
is found preferable on a particular type or size of 
furnace. 

Several firms are exhibiting products which have 
been previously described in our columns, and 
among them may be mentioned the Warsop road 
tools shown by Messrs. George Cohen Sons and 
Company, Limited, 600, Commercial-road, E.14. 
The exhibits comprise petrol-driven road breakers 
and rock drills. The former were described in 
ENGINEERING, vol. cxxxix, page 515 (1935), and the 
latter in vol. exxxvi, page 542 (1933). The tools 
are entirely self-contained, and therefore avoid 
the use of portable compressors, and the limitations 
imposed by the necessity for finding a suitable 
location for the latter. 
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Fic. 15. Unper-LiqguoR WIREDRAWING MACHINE; Messrs. Sir 
JAMES FARMER NORTON AND COMPANY, LIMITED. 


The exhibit of Messrs.| draught controller was described. The latter is 
Dominion Machinery Com- | again being shown, together with a range of convec- 
pany, Limited, Hipper-| tion heaters for shop and office use. The ‘‘ Univec- 
holme, Halifax, is practi-|tair’’ heaters for factories, &c., include steam and 
cally a duplicate of that| electric models, while the “ Vectair’’ heaters for 
shown last year, but it|shop and office use include steam, hot water, 





Messrs, GREENWOOD AND 
Bat.Ley, LIMIteb. 

















Fig. 16. 
Messrs. 
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Sirk JAMES FARMER NORTON 


Company, LIMITED. 


MACHINE ; 
AND 


may be mentioned that 
the firm have produced a 
new all-electric tenoning 
machine for general-pur- 
pose work, including single 
and double tenoning, top and bottom scribing, 
cross cutting, and trenching. The machine will 
take timber up to 24 in. by 6 in., and is equipped 
with built-in totally-enclosed motors. The cutter 
heads are direct mounted, and the table is mounted 
on totally-enclosed ball-bearing rollers. The hori- 
zontal headstocks are independently adjustable 
vertically. The vertical scribing spindles are 
attached to the main headstocks, and are therefore 
adjusted with them, but they have, in addition, 
vertical and horizontal adjustments. The cut-off 
saw is mounted at the back of the cutter spindles, 
and has horizontal adjustment for varying lengths 
of tenons. 

Messrs. The Standard and Pochin Brothers, 
| Limited, Evington Valley-road, Leicester, are 
| showing a range of their “‘ Calorier ”’ unit heaters. 

A typical heater made by the firm was described in 
| ENGINEERING, vol. cxxxix, page 513 (1935). It 
| may be recalled that the heater consists essentially 
of two cast-iron headers, joined by a series of tubes 
provided with copper gills. The headers and tubes 
| are enclosed in a casing, and the air is blown across 
| the gills by a motor-driven fan, being afterwards 
directed downwards by deflector plates. Details 
of the construction of these units were given in the 
article referred to. 

Another firm showing unit heaters which have 
been previously described is Messrs. British Trane 
Company, Limited, Vectair House, Newcastle- 
| place, E.C.1. A heater shown by this firm at the 
| last Fair was described in ENGINEERING, vol. cxxxix, 
page 568, and on the following page a mechanical 





| 
| 
| 
i 


| electric and gas-fired units. 

| A new design of automatic plant for priming the 
|edges of tongued and grooved boards and similar 
| work is shown by Messrs. Aeraspray Manufacturing 
Company, Limited, 179-203-213, Thimble Mill-lane, 
Birmingham, 7. This plant which is illustrated 
in Fig. 17, page 170, and Fig. 19, Plate XI, is 
capable of dealing with 200 ft. of boarding per 
minute in sizes up to 8 in. wide and 2 in. thick. 
The operation is entirely automatic, the spray guns 
starting and stopping as the work approaches and 
leaves the spraying point. The boards are pushed 
on to the feed table between the fence, visible at 
the left-hand end in Fig. 19, and a guide roller 
mounted on a horizontal swinging arm. They are 
then picked up between a horizontal fixed roller 
let into the table and a second roller mounted. on 
arms swinging in the vertical plane, the latter roller 
being clearly visible in the figure. The front edge 
of the board then depresses a trigger with a small 
roller on the end, this trigger operating a valve which 
admits air to the servo cylinders of the automatic 
guns. 

There are three guns, two mounted at an angle 
above and below the board in such a way that 
their nozzles direct the spray on the upper and 
lower sides of the tongue on the board, and the 
third mounted on the opposite side of the board 
with its nozzle directing the spray horizontally 
into the groove. The upper of the inclined guns 
can be seen on the far side of the table in the illus- 
tration. The horizontal gun, which can also be 
seen, is mounted on a slide so that it can be 
centralised for different thicknesses of board. The 
guns continue to operate until the rear end of the 
board passes over the trigger and releases it. The 
boards are. carried on to the delivery table by the 








second pair of rollers, visible to the right of the guns 
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in the illustration. As in the case of the first pair, | 
the upper of the two rollers is carried on an arm | 
swinging in the vertical plane. The lower of the two 
right-hand rollers is driven by vee belt from a 
}-h.p. geared motor mounted underneath the 
machine frame, and the drive is taken to the lower 
of the two left-hand rollers by a chain on the 
opposite side of the table. An additional pair of 
guide rollers mounted with their axes vertical, and 
with adjustment for width, is provided just beyond 
the spray guns. 

The paint is fed to the guns from the 20-gallon 
pressure feed container clearly visible in Fig. 19. 
This container is provided with a paddle agitator 
driven by a geared air motor. The second smaller 
container shown is for cleaning solvent, and is 
arranged so that the guns and hoses can be flushed 
through and cleaned without dismantling. The 
fumes are exhausted through a battery of collector 
plates located in a casing immediately below this 
gun, the plates being removable so that any solid 
matter collecting on them can be taken off. The 
exhaustion is effected by an Aeraspray high-pressure 
propeller fan direct coupled to an explosion-proof 
motor, the outlet being at the top of the casing, 
as shown in Fig. 19. The container is removable 
and incorporates a sump for reclaiming paint and 
cleaning solvent. A drain is provided at the base 
of the sump for draining off the solvent. The 
collector plates are stated to remove over 95 per 
cent. of the solid matter from the fumes, and to 
prevent dangerous deposits in the ducting and on 
the fan blades. 

The general arrangement of the spray guns is 
shown in Fig. 17. The operating air is admitted 
at the point shown into a servo cylinder a, causing 
the piston in this cylinder to move to the left. 
A collar on the right-hand end of the rod is in 
contact with a toggle lever 6, and when this 
lever is moved by the piston rod, the main air 
valve c and the paint valve d are operated. The | 
paint-valve return spring being stronger than the 
main air-valve return spring, the first movement, 
shown by the line eee in the figure, causes the 
toggle lever to swing round its upper end as a 
fulcrum, thus opening the main air valve to its 
full extent, but leaving the paint valve closed. 
A further movement of the piston rod causes the 
toggle lever to swing round its centre point, so 
that the paint valve is opened, the position of the 
toggle lever for this operation being shown at 
Sf f in the figure. When the actuating air is cut 
off, the servo cylinder a is opened to atmosphere, 
and the piston returned by its spring. The action | 
is then reversed, the air valve remaining fully open | 








| are exceptionally low, and another feature that has | 
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Fic. 17. Avromatic Spray Gun; Messrs. AgrRaspray Manvuracturine Company, Limiren. 





bolster to ram, stroke down and adjustment up, is | 
12} in., and the machine is run at 40 strokes per | 
minute. 

This machine is provided with top ejectors, and | 
is driven through a non-repeating clutch. Init the | 
Humphris mechanism, previously described in our | 
columns, is fitted in triplicate, and the reciprocating | 
parts are balanced by springs under compression. | 
A provision that makes for low maintenance costs | 
and extended duty is that the pressures used per | 
square inch in the design of the operating mechanism | 


the same purposes is the lining of the mechanism | 
with phosphor bronze. A spur-wheel drive, with a | 
large steel-driven wheel and a ratio of 6-8 to 1, has 
an overload device to protect the crankshaft from | 
undue stress in case of accident. Another item of | 
importance is the non-repeating clutch, already 
referred to, which prevents the operator from | 
inadvertently making a second stroke, and this 
operates automatically. It may be stated that the 
entire press has an approximate weight of 13} tons, 
and that the stroke used in it can be modified | 
to order. 

The second exhibit made by the same firm to! 


until the paint valve is closed. This feature ensures | which attention may be drawn is a gang slitting 
that there is an ample supply of air to the nozzle | machine with the Humphris gear, which is shown 
to atomise the first flow of paint, and the last drop on the stand at the Fair slitting sheets of 19 B.W.G. 


is forced out by the paint valve as it seats, eliminating 
the dribbling and spattering which normally occurs 
with automatic guns where the paint and air valves 
open together. In addition, the employment of a 
separate air supply to actuate the guns allows the 
use of much lighter and more-sensitive operating 
gear, as only a small quantity of air has to be 
dealt with, and the time lag between the actual 
depression of the operating trigger and the emission 
of material from the gun can be varied over a wide 
range. 

Two machines on the stand of Messrs. Mass 
Products, Limited, Newtown, Parkstone, Dorset, 
warrant some attention. The first is a 300-ton 
straight-sided press, and the other a Humphris gang- 
slitting machine. Robust construction is charac- 
teristic of the former, which is illustrated in Fig. 18, 
on this page, for it has mild-steel side-frame members 
which are 4 in. thek, a provision that will be 
appreciated in considering its abilities to withstand 
overloads. In its design, the conditions found when 
dealing with hot brass-stamping work, heavy embos- 
sing, the production of components of heavy sections 
and of any shape, coining work of every description, 
and of planishing, have been provided for, and it 
thus constitutes a heavy press capable of a wide 
variety of applications. For its actuation, a 20-h.p. 
motor is used. The machine has a stroke of 6 in., 
adjustable to the extent of 1} in. Between the 
side plates there is a width of 24 in., and the 


| thickness. This machine is illustrated in Fig. 20, 
| Beate XI. Its capacity is such that it can trim 
sheets of up to 16 in. width and do slitting 
to a minimum width of 1} in. As is shown 
by the illustration, this is a motor-driven unit, 
| operated by a 3-brake horse power motor running 
at 720 r.p.m., but the speed is reduced to 
125 r.p.m. for the cutters. The cutter-shaft is 
carried in substantial fixed bearings at its ends, 
but because of the length, further provision is made 
|for support at other places anywhere within that 
length. 

These supports are not fixed like the end ones, but Fic. 18. 300-Ton Toocie Press; Messrs. 
are movable 80 that the cutters can be located at | Mass Propvucrs, Luwrrep. 
any desired position. In order that the cutters may | 
be set where wanted with very little expenditure of | 
| time, they are mounted on hubs which are retained /space occupied is 3 ft. from back to front and 
on the shaft by special wedge keys. Below the |7 ft. 6 in. from right to left. 
cutter-shaft extends the table, on which the work| A representative selection of air compressors and 
is placed between adjustable side guides, which | spray-painting equipment is shown by Messrs. 
can be separated to the maximum extent of 38 in. | B.E.N. Patents, Limited, Gorst-road, Park Royal, 
Ease of setting is the outstanding feature of these | N.W.10. The spraying equipment exhibited includes 
guides. The feeding-out tools maintain a slight | various types of spray guns for gravity, suction and 











maintained at all times because the cutters are not | to produce high-grade finished work. Several ot 
ground on the outside diameter, but on the sides. | these products have already been described in our 
For the regrinding of these when they become dull, | columns, but we have not previously dealt with the 
a motor-driven attachment is provided so that the | two-stage compressors, of which a representative 
work can be done in position. Some notion of the | model is illustrated in Fig. 21, Plate XL These 








size of the machine may be obtained from the | compressors are new models and are being show? 


ram face is 18in. by 18 in. The dimension from | illustration, but it may be said that the actual floor | for the first time this year. The compressor is 4 





tension on the stock, and the appropriate speed is | pressure feed, together with all the fittings necessary 
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Fic. 29. 6-Ix. Bencn GrinpER; Messrs. Buack anp Decker, LIMITED. Fie. 30. 

















PoLIsHInGc HEAD WITH DETACHABLE CONTAINER; Messrs. 8S. WoLF AND CoMPANY, 
LIMITED. 


Fic. 31. 


%-degree twin-cylinder unit with carefully designed | three cases, but the motors for the two larger 
cooling areas to allow complete circulation of air | models are of 3 h.p. and 4 h.p., respectively. The 
round each cylinder and head, thus preventing | air receiver for the intermediate model is the same 
overheating and rapid formation of carbon from | size as that for the smallest model, but that for 
the lubricating oil. The cylinders and pistons are | the largest model is 20 in. in diameter by 60 in. 
precision ground, and the pistons are fitted with | long. 

three compression rings and one oil ring. The In addition to a comprehensive range of lifting 
valves are of the ring-plate type, in stainless steel, | magnets, magnetic chucks, demagnetisers, screens, 
with easily removable seats. They have a low lift | and the more familiar forms of chute- and drum-type 
and are stated to operate silently. The crankshaft | separators, Messrs. The Rapid Magnetting Machine 
is carried on ball bearings, and all the rotating | Company, Limited, Magnet Works, Lombard-street, 
parts are accurately balanced to ensure smooth} Birmingham, 12, are exhibiting for the first time 
running and absence of vibration. A centrifugal|the Overband electro-magnetic separator illus- 
unloader is fitted which positively prevents the| trated in Fig. 22, Plate XI. This machine is 
motor being overloaded either when starting up or | designed to be mounted on, or suspended above, and 
after involuntary stoppages. The flywheel is pro-|at right angles to a conveyor belt carrying the 
vided with vanes to direct a blast of cooling air| material to be separated, and comprises a powerful 
over the cylinders and intercooler. The latter is} magnet, with poles of special form, held in a channel- 
of the copper-coil type, and its design has been| section framework. Around the magnet unit a 
given particular attention, to ensure the removal | slatted belt, running on metal idler pulleys, travels 
of the maximum amount of heat between stages,/ at right angles to the main conveyor belt, the 
thus giving an increase in the volume of air actually | driving power being provided by the motor and 
delivered and a lower driving power. The drive | reduction gearing seen to the left of the frame. As 
from the motor is by an endless multi-vee belt. | the main conveyor passes beneath the magnetic belt, 
The unit is made in three sizes having displace-|any pieces of iron present are attracted to the | 
ments of 9, 12 and 16 cub. ft. per min., respectively. magnetic belt and carried through and out of the 
magnetic field, to be deposited beyond the edge md 








The smallest mode! has a low-pressure cylinder bore | 
of 4 in., and a high-pressure cylinder bore of 2} in.,| the main conveyor. The steel plate shown beneath 
the stroke being 3 in. in both cases. The compressor | the crossing of the two belts is an “ induction | 
runs at 420 r.p.m., and delivers the air at a pressure | plate,” strengthening the magnetic field and assisting 
of 200 Ib, per square inch. The air receiver is| the iron to rise to the magnetic belt. It is stated | 
20 in. in diameter by 48 in. long, and the motor is | that the height of the magnet above the conveyor | 
of 2 h.p. The other two models have the same | belt, for efficient separation, may vary from 2 in. | 
cylinder dimensions, but the intermediate model | to 4 in. or even 5 in., according to the material | 
runs at 560 r.p.m. and the largest model at 740) handled, and that the method has shown itself to | 
"pm. The delivery pressure is the same in all | be effective ; although, as is to be expected, it is| 














Bencu GRINDER wits Eys Sareips ; Messrs. Rotax, Limirep. 


not quite so highly efficient as the drum separator, 
in which gravity assists the separation. 

In the manufacture of enamelled ware, the produc- 
tion of a perfectly smooth surface is a matter of the 
first importance, largely dependent upon the freedom 
of the enamel from small specks of extraneous 
substances. The majority of blemishes caused in 
this way being due to the presence of particles of 
iron, the use of magnetic separators has become 
general in the trade, and has proved to be an 
| effective safeguard. In Fig. 23, Plate XII, we 
| illustrate a separator, known as the “ Rapid” 
|new “Type W,” and intended particularly for 
| duties of this character, which is also shown on the 
| stand of Messrs. The Rapid Magnetting Machine 
Company, Limited. It consists of a watertight 
trough, across which are arranged a series of magnet 
bars, serrated lengthwise, and having on their 
surface a number of vertical diverting studs, similarly 
serrated, the purpose of the serrations being to 
increase the total length of magnetised edges to 
which the particles can adhere. The apparatus is 
provided with an amplifier which is claimed to 
intensify the magnetic field by 200 per cent. to 
300 per cent. The liquid flows by gravity down 
the trough, which is fixed at an angle of 25 deg. 
to 50 deg. to the horizontal, according to the nature 
of the material to be treated, and passes off over a 
collapsible bridge. For cleaning, the bridge is 
rotated through 90 deg. by the handle seen in the 
illustration, and serves to deflect the extracted iron 
into any suitable receptacle. In the event of a 
current failure, the bridge also comes into operation 
to prevent the accumulated iron from passing 
forward into the cleaned material. The standard 
sizes of Type W separators range from 6 in. wide 
to 48 in. wide, by increments of 6 in., and several 
units can be coupled in series to give any desired 
length of trough. The apparatus can be supplied 
for use with direct current, or, in conjunction with 
a suitable rectifier or a motor generator, for alter- 
nating current, and is claimed to be practically 
proof against mistakes in operation. 

Band saws for cutting both wood and metal are 
shown on the stand of Messrs. The Midland Saw 
and Tool Co., Ltd., of Midsaw Works, Summer-lane, 














Birmingham, 19. In all, twelve woodworking 
machines are included in the exhibit, the majority 
being shown working, and two steel-cutting saws, 
both of the band type, but of widely differing 
characteristics, one being designed to cut sheet metal, 
more especially motor-body panels, while the other 
is for tool-room use in making press tools. The panel 
saw, which has wheels 36 in. in diameter, has an 
integral electric drive and runs at the speed of 
1,000 r.p.m., which is more than twice the speed 
usual in wood cutting. It is fitted with internal 
expanding brakes to both top and bottom wheels. 
The tool-room machine, listed as “‘ Type D,”’ is illus- 
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trated in Fig. 24, Plate XL, and is a recent addition | and foundry sand. The mechanism consists of a 
to the makers’ range. It is provided with 22-in.|small spur wheel connected to the motor and 
balanced pulleys, with treads of vulcanised rubber, | driving a larger spur wheel which actuates a cam 
and a compression-spring tension adjustment. The | rod secured to a powerful spring. The compression 
drive is by motor through a reduction gear, the lower | and release of the spring lifts and drops the rammer 
suw pulley being mounted on the output shaft of the | foot at the rate of 550 blows per minute. The motor 
gearbox. The normal speed is 25r.p.m. The table, | is rated at } h.p. and uses three-phase alternating 
20 in. square, is of robust construction, suitable for | current. The starter is built into the head of the 
heavy work, and is arranged to tilt 15 deg. in every | machine and can be operated while retaining hold 
direction;  spirit-level adjustment gauges are | of the hand-grips. The total weight of the machine 
titted to indicate the degree of cant. The soft-back | is under 40 lb., and, the current consumption being 
band saw, hardened on the teeth, has a maximum | small, it can be connected to any lighting supply. 
length of 14 ft. 5 in. and will work down to a| An alternative form is available, operated by a 
minimum of 13 ft. 3 in., a margin which is 5 Goats drive connected to the first spur wheel. 
advantage on inside scroll cutting, when the joint in | Among the miscellaneous items of contractors’ 
the saw must be broken and re-made for each job. plant, also displayed on Messrs. Johnson’s stand, 
To facilitate the joining, a brazing attachment) may be mentioned a helical earth borer, suitable 
is provided which can be seen in the illustration. | for setting fence poles, telegraph poles, tree-planting, 
The electrical-transformer type brazing apparatus | or for boring horizontally under pavements and 
operates from a single-phase alternating current | roadways, which is stated to have an average hourly 
lighting supply. The filing clamp is so placed that | capacity of 60 holes 14 in. deep or a single hole 
the saw can be joined in situ after threading it | 30 ft. deep. It is made in 12 sizes, boring from 2 in. 
through the work on the table. A ball-bearing} diameter to 20 in. diameter, and for heavy work 
guide is fitted for the saw blade, which runs between | can be fitted with a special chisel attachment. 
revolving discs, and there is a screw adjustment for)! An exceptionally wide range of portable electric 
tracking the saw on the pulleys while running. | tools, grinders, and so on is shown by Messrs. Black 
A minor, but not unimportant, accessory is a small | and Decker, Limited, Slough, Bucks. Among these, 
air pump, driven from the spindle of the top pulley, | special reference may be made to a new line of 
which blows swarf from the cut. | electric drills and a 6-in. bench grinder. The new 
During the last few years, large drying plants have | drills are known as the Junior models, and are made 


" . . - . ° ° vee . ° ° 
been installed for cycle and motor-car enamelling, }in }-in. and }-in. sizes. The }-in. model is illus- 


(FEB. 14, 1936. 


by Messrs. 8. Wolf and Company, Limited, Pionec: 
Works, Hanger-lane, London, W.5, and are illus 
trated in Figs. 28 and 31 on Plate XII and page 171. 
The “ Wolf’ Duo-Synchro machine, shown in 
Fig. 28, is a combined valve-seat grinder and }-in. 
electric drill, suitable also for a variety of othe: 
purposes, such as decarbonising, die grinding, &«. 
The grinding spindle runs at 14,000 r.p.m. and the 
drill spindle at 2,500 r.p.m. The valve seat stones 
are mounted on a screwed sleeve, and can be quickly 
changed. Grinding is carried out dry, and align. 
ment of the stone is ensured by a self-centring 
expanding pilot, inserted in the valve guide. A stone 
dresser is provided for truing the stones. The motor 
is controlled by a switch within the saw-type grip. 
The ** Wolf” electric polisher, Fig. 31, is intended 
primarily for rubbing down and polishing cellulose 
lacquer, for which reason the speed is the com- 
paratively low one of 925 r.p.m., thus avoiding the 
risk of burning the lacquer by unduly prolonged 
application to one spot. The polisher has a right- 
angled head, containing spiral bevel gears of heat- 
treated nickel-chrome steel, lapped to ensure silent 
operation, the side handle mounted on the head 
being transferable to either side, to give a right-hand 
or left-hand grip. The universal motor operates on 
|either direct current or on single-phase alternating 
|eurrent from 25 cycles to 60 cycles, the standard 
windings being for 100-120 volts and 200-250 volts. 
| A large inspection cover gives access to the brushes, 
|}commutator and windings. The motor frame and 





core drying, tin printing, &c., using heated air and | 
built on the conveyor system. These have been | 
highly successful, and are eminently suitable for | 
continuous production on a large scale, and a small 
unit employing the same basic principle of forced 


trated in Fig. 27, Plate XII, and it is claimed to be handles are of cast high-tensile aluminium alloy, 
a high-class tool at an exceptionally low price. It is | and a special container is provided for spare carbon 
fitted with oil-impregnated bearings throughout | brushes. Lubrication is by grease-gun. A similar 
with the exception of the chuck-spindle bearing, model is made, equipped with a detachable tank, 
which is of the ball-thrust type. The oil-impreg-|to hold half a pint of polish, which is fed to the 
nated bearings require only occasional attention! centre of the mop by a thumb-operated plunger 


convection drying has now been put on the market | 
by Messrs. Serck Radiators, Limited, Warwick-road, | and ensure smooth and quiet running. A new type 
Birmingham, 11. This apparatus, which forms of slide switch, visible in the illustration, is located 
the central feature of the firm’s stand at the Fair, is|in a convenient position on the top of the handle. 
known as the “ Serckulator,” and is illustrated in| The switch is operated by the thumb. The casing 
Fig. 25, Plate XII. It can be adapted to a box-| is rounded as shown to reduce the outside diameter 
type oven or furnace, either new or existing, and is | as much as possible and to give a comfortable grip 
so arranged that the air is continuously circulated | for the operator’s hand. The casing is made of 
at a high speed through the oven. The products of | strong aluminium. The general construction of the 
combustion may or may not be mixed with the | drill follows that of the maker's earlier models, 
air and recirculated, but it has been found that | previously described in our columns. The stated 
with the most delicate operations, such as batsht | connate of the drill, up to } in., is in steel. The 
steel colouring and white enamelling, the products | no-load speed is 1,800 r.p.m., the net weight is 44 Ib., 
used with perfect safety | and the overall length is 12in. The drill is supplied 
without discoloration or bloom. |complete with a three-conductor cable, three-jaw 

The heating unit consists of a battery of tubes | chuck, and key. The motor is of the universal 
heated by hot air from a number of burners; the | type and is suitable for voltages of 110, 220 or 250. 
products of combustion pass through the tubes, | The half-inch Junior model is generally similar, 
while the air is blown over them by a fan placed | but the no-load speed is 375 r.p.m., the net weight 
behind, After the air has passed through the | is 10} Ib., and the overall length is 16} in. 
oven it is drawn back by the fan, picking up the| The 6-in. bench grinder referred to, which is also 
products of combustion on its way, and together | a new model, is illustrated in Fig. 29, page 171. As 
they are blown over the tubes, thus completing the in the case of the Junior drills, oil-impregnated 
vycle. The fan bearing, which is in a very hot bearings are employed, these bearings being sealed 
position, has presented a difficult problem, but an | to protect them from the dust produced in grinding. 
entirely satisfactory solution has been found by | The rotating parts are carefully balanced to ensure 
making the bearing oil-cooled and lubricated by cir-| smooth and vibrationless running. The stand is 
culating pumps driven by the motor, one gallon of oil | fitted with rubber feet which prevent slipping and 
being in circulation the whole time. A safety device is| make it unnecessary to bolt the machine down. 
attached to the oil-circulation system, so that| A handle is fitted at the top, as shown, to make 
should the oil pressure fail, due to shortage of oil, | the grinder readily portable, and it can easily be 
failure of electric current, or any other fault causing | carried by hand as the net weight is only 38 1b. The 
machine is fitted with adjustable tool rests to com- 

pensate for wheel wear, and the guards can be 
turned to any point on the radius of the wheels. 
The grinder is primarily designed for tool sharpening 
and general grinding, but may be used for light 
buffing or wire-wheel brushing. The grinding wheels 
fitted are 6 in. in diameter by 4 in. face. The motor 
can only be supplied for single-phase current. The 
no-load speed at 50 cycles is 3,000 r.p.m., and the 
overall spindle length is 12} in. The standard 
equipment includes a three-conductor cable and a 
toggle switch in the base. 

Many recent exhibitions have demonstrated that, 
in the production of power-operated hand tools, 
the British manufacturer is now well able to com- 
pete with the foreign makers who, at one time, 
appeared to enjoy a monopoly in this field. This 
development has been stimulated by the growth of 
self-contained rammer, electrically driven by a/the motor industry and the quantity production of 
motor built into the head, and intended for lighter | furniture, and two high-speed electric tools designed 
duties, such as ramming concrete, artificial stone, ! to meet the requirements of these trades are shown 


of combustion can be 


the stopping of the motor, the gas is automatically 
cut down to a by-pass consumption. The whole 
unit is thermostatically controlled. By using special 
heat-resisting alloy metals, temperatures of 550 
deg. C. to 600 deg. C. have been attained. A test 
was carried out recently on the treatment of 
aluminium pistons at 520 deg. C. The treatment 
was for six hours, and Brinell tests on each of the 
30 pistons and test pieces showed practically no 
variation. The units are made in various sizes, 
having maximum outputs of 1 to 5 therms per hour. 

In previous issues of ENGINEERING we have 
described and illustrated the self-contained “ Kan- 
garammer”’ and the more spectacular half-ton | 
‘“ Frog Rammer "’ made by Messrs. C. H. Johnson 
and Sons, Limited, Smedley-road, Manchester, 8, 
both of which are to be seen on their stand, and 
in Fig. 26, Plate XII, is shown another type of 








pump. The tank is shown detached in the figure. 


Messrs.. Rotax, Limited, Willesden Junction, 
N.W.10, are showing a number of their specialities 
including Watford 9-cylinder and 12-cylinder air- 
craft magnetos, inertia starters for aircraft engines, 
and generators and lighting equipment for aircraft. 
These appliances are very well known, and in 
addition to separate examples in operation, an 
aircraft engine is shown equipped with a Rotax 
Watford magneto, a Rotax generator and electric 
starter. Apart from these exhibits, a range of 
Rotax high-frequency type electric tools exhibited, 
including ;;-in. to }-in. drills, a 6-in. portable 
grinder, a 9-in. portable sander, a valve refacer, 
and a 7-in. double-ended bench grinder. All 
these tools are shown in operation. A _photo- 
graph of the 7-in. bench grinder is reproduced in 
Fig. 30, page 171. This machine is designed for all 
kinds of tool and general-purpose grinding, wire- 
wheel brushing, and polishing or buffing, and is 
claimed to combine exceptional wheel accessibility 
with safety in operation. As shown in the figure, 
the grinder is equipped with adjustable eye shields 
for the protection of the operator, these eye shields 
| being fitted with safety glass. The tool rests are 
|also adjustable to compensate for wheel wear. 
The wheel guards, which are made to accommodate 
| wire-wheel brushes, are of the enclosed type with 
removable end covers, and can be readily adjusted 
to allow grinding or wire-brushing operations to 
be carried out at any point on the circumferences 
of the wheel. While the grinder can be fixed to 
any strong bench, a special pedestal, not shown in 
the illustration, can be supplied to improve its 
general utility and accessibility. This pedestal is ol 
rigid construction and is combined with a water pot. 
and supports the machine at the correct height from 
the floor. 

The motor fitted to the grinder is of the totally- 
enclosed ball-bearing type. It can be sup- 
plied for single-phase alternating current or for 
direct current. The no-load speed on alternating 
current varies from 1,500 r.p.m. for 25 cycles to 
3,600 r.p.m. for 60 cycles. The no-load speed on 
direct current is 3,000 r.p.m. A control switch is 
incorporated in the base of the machine as shown, 
|and the equipment includes fine and medium 
| grinding wheels, eye shields, rests, guards and 
| 6 ft. of three-core cable. The wheels are 1 in. wide by 
7 in. diameter, the overall height of the machine 
| without pedestal is 12 in., and the overall length is 
19 in. 








The net weight is 80 Ib. 

















FEB. 14, 1936.] ENGINEERING. 


EXHIBIT 


AT 





















Fig. 34. 


Ds 
Object 
Plane 

















Vertical 
Control 





“ENGINEERING” 


Fias. 32 To 36. 


United Strip and Bar Mills. Apart 
from the sectionalised trade exhibits 
some of the firms mentioned are 
showing special products, such as 
the alloy steels made by Messrs. 
Samuel Fox by the high-frequency 
electric melting process, previously 
described in our columns. 

When describing the exhibits at 
the last Fair, details were given 
of a safe-load indicator for jib 

The exhibit of the group of companies comprising | cranes, shown by Messrs. Geo. Salter and Com- 
Messrs, The United Steel Companies, Limited, 17,| pany, Limited, West Bromwich. This exhibit, of 
Westbourne-road, Sheffield, 10, have this year been | which a description will be found in ENGINEERING, 
sectionalised according to particular trades. In the | vol. cxxxix, page 509 (1935), is again being shown, 
railway section, Messrs. Steel, Peech and Tozer are | together with weighing machines, gauges, springs, 
showing railway and tramway wheels and axles, a/| and roller bearings. A special display is being made 
locomotive crankshaft, and tyres, discs, and solid | of the latter, bearings from § in. to 2 ft. 2 in. in 
wheels. Messrs. Workington Iron and Steel Com- | inside diameter being shown. They can be supplied 
pany are showing rails and steel sleepers, and Messrs. | with either flexible or solid rollers, with solid inner 
Daniel Doncaster and Sons, Limited, are showing | and outer races, and with solid rollers and split 
4 finished connecting rod, together with draw-| sleeves. The springs exhibited range in size from the 
bar hooks, piston rods, &c. In the road and aircraft | finest hair springs up to those to carry condensers 
section, Messrs. Samuel Fox and Company, Limited, | or for railway work, weighing anything from 1 cwt. 
are exhibiting commercial-vehicle springs and gears | to 5cwt. each. A special feature is the inclusion 
made in various alloy steels. Messrs. Daniel Don-|of stainless steel springs. Among the weighing 
caster and Sons, Limited, exhibit valves and forged- | machines, a model of special interest is one for grad- 
steel gear blanks. The principal products shown in | ing eggs by weight under the National Mark scheme. 
the engineering section are strip and plates. Among| Each egg is tested to an accuracy of ,'; 0z., and 
the firms in this section may be mentioned Messrs. | separated into a compartment with other eggs of 
United Strip and Bar Mills, who are showing hot-|the same weight, ready for packing into boxes. 
tolled steel strip in various finishes, and Messrs. |The machine can deal with 3,600 eggs per hour. 
Appleby Frodingham Steel Company, Limited, who| The exhibit of Messrs. Taylor, Taylor and Hobson, 
are displaying their well-known plates. The other | Limited, Stoughton-street Works, Leicester, includes 
section included covers the building trade, and in| examples of their etching and engra.ing machines, 
this & range of castings for civil-engineering work is| which have been referred to in our columns on 
*‘aown by Messrs. Thos. Butlin and Company;| previous occasions, and a new cutter-grinding 
Messrs. Daniel Doncaster are exhibiting digger teeth, | machine for sharpening the cutters used in engrav- 
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Messrs. TAYLor, TAYLOR AND 


attachment to the pedestal of an engraving machine, 
comprises an annular grinding wheel and adjustable 
tool-holder, the former being mounted on a ball- 
bearing spindie and being driven either by an 
electric motor or by belt from the engraving machine. 
It is claimed that this grinder gives correct cutting 
clearances in all circumstances, and that the grind- 
ing of formed shapes is easily accomplished. A 
cutter-setting gauge and a selection of stop cams 
are provided to ensure accuracy, and a feed screw, 
with a head graduated to read in thousandths of 
an inch, is fitted to enable precise dimensions to be 
worked to. The slides, motor and screws are 
shielded to prevent the access of grit, and provi- 
sion is made, where necessary, for the adjustments 
required by normal wear and tear. 

The most important exhibit is, however, the firm’s 
profile-projection equipment, which was also exhi- 
bited at the Physical Society’s Exhibition recently 
held in London. The apparatus, which is illus- 
trated in Figs. 32 to 36, on this page, will project 
work up to 1}-in. diameter at a magnification of 
50 diameters, the accuracy of the image at any 
part of the field being within + 0-0005 in. By 
employing different lenses, however, work up to 
2 in. in diameter can be projected at 30 diameters, 
or of 3 in. in diameter at 20 diameters, with corre- 
sponding accuracy. As will be clear from Fig. 33, 
which shows the complete equipment, the apparatus 
is particularly compact, the projected beam being 
first thrown upwards and then reflected down on 
to a horizontal table 3 ft. from the floor level and 
located close to the projection unit. This is illus- 
trated by the photograph reproduced in Fig. 32, 
while its construction can be followed by examining 
Figs. 34 to 36. The source of light is a 50-volt, 
250-watt pre-focussed filament lamp, with a con- 
denser suitable for the lens employed, and the work 
is mounted on a tee-slotted table between the lamp 





ym balls and pneumatic road tools, while | ing and die-sinking machines. This grinder, which 
Stribar” reinforcing bars are shown by Messrs. can be supplied either for bench mounting or for 


and the projection lens. The table has a transverse 
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motion of 1 in. under the control of a lead screw,|to 8 tons. The machines are designed to give 
and a longitudinal motion of } in. obtained by rack | reliable and economical service with a good per- 
and pinion. Vertical adjustment of 4 in. is obtained | formance under strenuous conditions, and with 
by raising and lowering the lens system. To| this in view, the general design has been kept to the 
allow for the helix angle of threaded work the | simplest possible lines. The engine is a single- 
illuminating system can be set at any angle up to | cylinder horizontal model, operating on the four- 
8 deg. on either side of the axis. stroke cycle, and developing 17 brake horse-power 

Although the projection unit can be used for | to 19 brake horse-power at 500 r.p.m, It is hopper 
direct projection on to a vertical screen, the recom-| cooled. The cylinder is fitted with a renewable 
mended form of the equipment is that illustrated liner of hard close-grained iron, and the combustion 
in Fig. 33, in which the projection unit, mirrors and | chamber is machined and fitted with easily-remov- 


screen are carried by a steel framework designed 
to give the maximum rigidity without the sacrifice | 
of operating convenience. This is augmented by | 
the provision of distant controls which enable the | 
operator to control the projection unit while stand- | 
ing at the screen. To facilitate transport and 
erection, the frame, which is built up of angle | 
sections welded together, is made in three sections | 
connected by bolts. The lenses used in the projec- | 
tion unit have been specially designed for this | 
work and theoretically they can be completely | 
freed from distortion; in practice they are ren: | 
dered so within the possibility of inspection. In| 
projection work, however, the accuracy of the | 
results obtained naturally depends upon other | 
factors than the properties of the lens itself, but | 
the overall accuracy of the equipment is as pre- | 
viously stated. The equipment is intended for the | 
projection of work such as form tools and cutters, | 
templates, &c. 
oblique illumination is required, special lenses and | 
condensers are available, and should be employed | 
to seoure the best possible results. 

To those concerned with road maintenance, an | 
exhibit of Messrs. Laidlaw, Drew and Company, 
Limited, 52, Frederick-street, Edinburgh, 2, of a 
road heater, provides an interesting example of a 
machine which is light and easy to handle. It is 
illustrated in Fig. 37, page 178. Its capacity can be 
judged from the fact that it can deal with 
80 sq. yards to 100 sq. yards of surface per hour, 
depending upon the road and weather conditions, 
the hood, composed of aluminiumised-steel sheets, 
being able to cover an area 4 ft. 6 in. in length and 
4 ft. in width. The oil-burner unit fitted is of 
the firm’s pressure-jet, forced-draught type with a 
Texrope drive. Power is provided by a 1-brake- 
horse-power Lister water-cooled petrol engine. A 
rigid chassis, composed entirely of suitably stayed 
mild-steel channel sections, is mounted on four 
steel wheels with cast-iron bosses, the rear pair of 
which are provided with hand brakes. The barring 
gear consists of two spoked wheels, one on each side, 
which operate chain drives for the back wheels. A 
feature of the design is the rigid attachment of the 
hood to the chassis, and another is the mechanism 
used for raising and lowering, which enables the 
hood to be held securely at a fixed distance above 
the road. This lifting gear makes use of cam and 
link mechanism, and its incorporation is claimed to 
save the loss in time involved in raising and lowering 
the hood with other road heaters when moving 
between heats. The heater works on light furnace- 
fuel oil of a viscosity of 70 seconds, Redwood No. 1, 
and consumes 40 gallons per eight-hour day when 
on full load. In the same period the petrol con- 
sumption is 1 gallon. By the use of this heater, 
roads which have become dangerously smooth 
through frequent spraying with tar or bitumen, or 
having an excess, which flows through to the surface, 
can be put into a satisfactory state. In the case of | 
tar the excess is burned off, and with bitumen the | 
melted material resulting from the heating can be | 
readily removed by wire brushing. 

Messrs. Aveling-Barford, Limited, Grantham, are | 
exhibiting three road rollers, one being driven by | 
an airless-injection engine, and the other two by | 
petrol engines. The petrol-engined models are a| 
three-roll machine for footpath construction ond 
general light rolling, and a “ Victor” roller for| 
playing fields and similar work. The three-roll | 





able valves. The piston is of special heat-resisting 
cast iron, and the connecting rod is a steel forging of 
circular cross-section. The crankshaft is of high- 
grade steel, and is machined and balanced. The 
bearings are pressure lubricated, the oil being 
circulated by a gear-type pump located in the 
sump. A governor of the centrifugal type is fitted, 
together with a decompressor to ensure easy starting 
from cold. The engine is equipped with two fly- 
wheels, one at each end of the crankshaft. An air 
filter of the felt-element type is fitted. 

The power is transmitted by an enclosed roller 
chain to the clutch shaft of the gearbox. The 
gears are totally enclosed and run in oil, and the 
box is fitted with a large door giving free access for 
inspection or dismantling. The gearbox is bolted 
to the frame and can be readily removed as a 
All the shafts are carried on ball 


complete unit. 
The gears have machine-cut 


or roller bearings. 


the shafts. The latter are heat-treated and ground 
on all journals. The final drive is by a steel pinion 


|on the gearbox, engaging with a steel spur wheel 


on the main axle. The forward shaft of the gear- 
box carries large-diameter clutches for forward and 
reverse movements, all the gears being available in 
both directions. The clutches are of pressed steel 
with fabric linings, easily renewable. The control 
is effected by a conveniently-placed lever, operating 
through springs to give a smooth engagement of 
the clutches. The rolls consist of mild-steel wrapper 
plates welded to pressed-steel discs, and fitted with 
heavy cast-iron bosses bolted to the discs. Re- 
newable bushes are fitted. The drive is taken 
through steel driving pins, which pass through the 
wheel bosses to cast-steel driving rings secured 
to the axle. The pins and holes are machined to 
eliminate backlash. A hand brake of the con- 
tracting-band type operates through compound 
linkage on a brake boss secured to the axle. A foot 
brake is also fitted, operating on the gearbox inter- 
mediate shaft. The front axle is of high-quality 
steel, floating on a spring-mounted underslung 
forecarriage. The steering operates directly on the 
vertical shaft of the steering fork through a worm 
and segment. The worm is fitted with a ball thrust 
bearing. Both front and rear rolls are fitted with 
spring scrapers, and in addition adjustable scrapers 
are fitted to the back and front of the steering roll. 

Two exhibits of Messrs. E. Boydell and Company, 
Limited, Elsinore-road, Old Trafford, Manchester, 16, 
are the 2 cub. yard Muir-Hill dumper and the 
Muir-Hill loading shovel. The former, which is 
shown at work in Fig. 39, page 178, is described 
by its makers as a go-anywhere machine, and is 
claimed to be capable of keeping at work under the 
worst conditions of surface at full capacity. All 
the controls are concentrated beside the driver, 
who faces his load, and he therefore need not leave 
his seat. When the ground conditions are suitable, 
it is possible to use this dumper for the additional 
duty of handling trailers, while carrying a load. 
It can be turned in a small circle, actually one 


| with a radius of 10 ft. 6 in., and the body can be 


tipped to an adjustable angle up to 90 deg. with 
the ground, 

It is built up on a frame of rolled-steel channels, 
on which the engine is secured at three points, and 
the front and rear axles are mounted. A semi- 
floating type of axle, made of heat-treated high- 
carbon steel, serves at the forward end. It is 


machine was described in ENGINEERING, vol. cxxxvi,| driven by a 17 to 1 worm and wheel, has a four- 
page 607 (1933). We have also described a number} pinion differential, and is supported in roller 
of rollers mace by the firm fitted with airless-| bearings. The rear axle is made of drcp-forged 
injection engines, but have not previously dealt | heat-treated steel, and has a centre-point mounting 
with the model illustrated in Fig. 38, page 178. | to obtain the requisite flexibility to permit working 


This roller, which is a 7-ton model, forms one of | over very rough ground. Electrical welding is used | 


® series of machines ranging in weight from 5 tons| in the fabrication of the body from heavy steel plate, 
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reinforced by sections. Catches, controlled by a 
pedal, are released for the instantaneous tipping 
action, while heavy spring-loaded snubbing chains 
check the tipping, and at the same time impart a 
throw to the load. 

Either of two types of engines can be selected, 
petrol or paraffin. They are four-cylinder units, 
cast en bloc, with 44 in. bores and 5-in. stroke. The 
need for a cooling system of size sufficient to meet 
the requirements of working at full power without 
overheating when stationary, has been recognised 
by the provision of a pump and large fan, in addition 
to thermo-syphon action. Other features of these 
power units are gravity fuel feed from an 8-gallon 
tank, protected by a steel hood, high-tension 
magneto ignition, multiple-disc type clutch running 
in oil, and splash lubrication. There are three 
8 for forward running and one for reverse, 

tained by the use of a constant-mesh selective 
gear. All the gears are heat-treated alloy steel 
forgings and are carried on ball or roller bearings. 
The steering operates on the rear wheels, and is 
of the Marles-Weller type, employing a hardened 
steel worm and sector. Wheels of the cast-disc 
type, with special low-pressure tyres, permit opera- 
tion on soft ground or hard roads, but heavy 
cleated steel-tread wheels, or solid rubber-tyred 
| wheels, can be fitted if special purposes necessitate 
|them. The track is 3 ft. 9 in., and the wheel 
base 5 ft. The 





3 overall dimensions are : 


in. 


For threaded work, in which | teeth and are secured by multiple splines solid with | Length, 10 ft. 6 in. ; width, 6 ft. 7 in. ; and height, 


| 5 ft. 3 in., while the net weight is about 2} tons. 

The other machine displayed by Messrs. E. 
Boydell and Company, Limited, is the Muir-Hill 
loading shovel, shown in Fig. 40, page 178. This 
mobile unit for the loading of loose materials from 
stock heaps, but capable also of stripping overburden 
and similar excavation work, has many interesting 
features. For instance, it has a bucket beam of the 
cantilever type, made of rolled-steel channels, 
cross-braced and heavily trussed with angle sections. 
This design enables the shovel to have the low 
overall height of 8 ft., with an accompanying low 
centre of gravity, increased stability and penetrative 
power, and ease of handling. Moreover, the bucket is 
arranged so that it takes a backward tilt immediately 
it starts to rise, resulting in the material going to the 
back, and ensuring a full bucket without spilling. 
These actions are caused by using for the bucket, 
which has an adjustable overburden blade, pivot 
points situated well forward on the bucket. The 
control for lifting, lowering or holding the bucket is 
effected by a single hand-lever. 

This shovel has alternative engines, for petrol or 
paraffin, of similar type and dimensions to the 
dumper just described, but a more capacious fuel 
tank is provided. The main frame, a rigid rolled- 
steel structure, composed of channels and angles 
|amply cross-braced, is supported on a front axle, 
hand-forged from 40-ton steel, and a rear axle of 
the semi-floating type, provided with two large 
ball bearings and two of the roller type. Here the 
axle shafts are of alloy steel, with a four-pinion 
differential, and are driven by a worm and wheel 
with a ratio of 17 to 1. An orthodox selective type 
of gear is used, giving three speeds forward and one 
reverse. An intermediate shaft, driven by machine- 
cut sprockets and roller chains from the engine, and 
running at half crankshaft speed, is used to turn the 
| rope-winding drum by the use of two friction pulleys. 
Correct alignment between this intermediate shaft 
and the drum is ensured by their being carried in 
phosphor-bronze bearings in a rigid frame. All the 
pulleys and the winding gear are right at the back 
of the machine, and an installation of the Ripault 
lubrication system ensures a continuous and con- 
stant supply of oil to the entire set of hoisting gear 
bearings. Brakes with leather linings are fitted to 
check all hoisting actions instantaneously. The 
bucket is of a full 4-cub. yard capacity. 

Messrs. Chaseside Engineering Company, Limited, 
Cambridge Arterial-road, Enfield, Middlesex, are 
exhibiting a “ Hi-lift’ shovel fitted with a scoop 
of } cub. yard capacity. Various examples of these 
shovels have been previously dealt with in our 
| columns, and we may refer more particularly to the 
| description of a } cub. yard shovel given in ENGIN- 


| EERING, vol. cxxxii, page 226 (1931). 
(To be continued.) 
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THE AERODROME CONFERENCE 
AND EXHIBITION. 


More than 200 delegates, representatives of over 
one hundred bodies interested in the ownership or 
operation of aerodromes, including 40 municipal 
authorities, attended the first annual conference and 
exhibition, organised on behalf of the Aerodrome 
Owners’ Association, and held in British Industries 
House, London, on January 30 and 31. Over 80 firms 
took space in the various sections for exhibiting aero- 
drome equipment, services and supplies. Visitors 
attended from the Belfast Harbour Commissioners, 
the Eindhoven aerodrome in Holland, the Swedish 
National Air Transport Company, and from several 
independent British air companies. Sir Philip Sassoon, 
Under-Secretary of State for Air, formally opened the 
proceedings, and stressed the need for an association 
of this kind in pooling knowledge and experience, in 
preventing indiscriminate building of aerodromes, and 
in co-ordinating air-transport activities generally. 
He also indicated the urgent need for many more 
aerodromes in the British Isles. 

Three papers were read, viz., ““ The Modern Airport,” 
“The Provision of an Aerodrome,” and ‘‘ Wireless and 
the Aerodrome Owner.” The first paper, by Major 
Mealing, of the Department of Civil Aviation, Air 
Ministry, referred to the increasing tendency of con- 
structors of all sizes of commercial aircraft to provide 
for the greatest payload capacity that the modern 
airport would permit. With high wing loading, much 
more payload could be carried, given sufficient room 
to land and take off. He suggested a run of 1,400 yards 
in the main direction, and not less than 1,000 yards 
in all the others, to enable an airport to conform with 
modern requirements. Adequate lighting and wireless 
equipment were, of course, among the first essentials, 
especially for blind flying, if the airport wished to 
attract all available traffic. To do this, it was obvious 
that facilities must be available for flying and landing 
by day or night in all weathers, and in all degrees of 
visibility. A good deal of research work was in hand 
by the Air Ministry, in collaboration with the National 
Physical Laboratory, in connection with wireless 
signalling, weather reports, and other navigational 
aids. 

In the subsequent discussion it was suggested 
that aircraft designers should build to definite limits 
of landing and take-off speeds, in order to obviate the 
need for very large airports. Generally, it seemed 
desirable to have the airports as large as possible to 
provide for all contingencies, and to have the maximum 
margin of safety, especially in connection with blind 
landings. There were various devices, such as the 
slotted wing and flaps, which reduced stalling speeds 
without adverse effect on high operational speeds, but 
this did not materially reduce the need for plenty of 
room. Mr. Roderick Denman read an informative 
paper on aerodrome wireless, and on Saturday, 
February 1, the delegates visited Heston to witness 
demonstrations of the international Lorenz blind- 
landing system, the installation of which at Heston 
has just been completed. The visitors were the guests 
of Messrs. Standard Telephones and Cables Ltd., who 
own the British rights, and have installed the system at 
Heston, in accordance with plans prepared by Mr. 
Denman, technical director of Messrs. Airwork, Limited. 
The various components were inspected and flight 
demonstrations were made by an aeroplane of the 
German Lufthansa Company, which already has 50 
machines equipped. 

The products of the various firms exhibited made it 
clear that a demand has arisen for properly designed, 
equipped and maintained aerodromes, and the bulk 
of the exhibits were of considerable interest to anyone 
commissioned to lay out an aerodrome. Grass cutting 
on aerodromes is often a problem, but the unit system of 
mower is now coming into use and gang mowers having 
as Many as nine, or even more, units, were shown by a 
number of firms ; their cutting capacity is from 7 ft. to 
30 ft. wide. For large aerodromes, Messrs. W. and T. 
Avery, Limited, showed propeller balancing machines, 
weighers for loads on landing wheels, spring and hardness- 
testing machines, Progress in re-fuelling equipment was 
evidenced by the exhibit of Messrs. Thompson Brothers, 
Limited. Their T.B. mobile three-wheeler is of special 
interest having incorporated in the chassis a semi- 
automatic fire-extinguishing system and a two-wheel 
towing attachment. 

In an exhibition of this character, instruments 
were naturally much in evidence, and Messrs, Short 
and Mason, and Messrs. Negretti and Zambra staged 
comprehensive exhibits. For utilising waste oil, two 
firms showed special burners and heating equipment, 
viz., Messrs. Kaloroil Burners, Limited, London, 
and Messrs, Hydran Products, Limited, Staines. Tools 
and equipment were shown by several firms well 

wn to engineers and motorists, and also paints, 
dopes and finishes. Aerodrome lighting and signalling 
*quipment have obviously made material progress, In 





| particular, a scale model shown of an illuminated wind- 
direction indicator was of interest. This indicator, we 
understand, will give a true reading in winds having a 
velocity slightly over 5 m.p.h. The Cardiff Foundry 
and Engineering Company, Limited, showed their 
“ Pillar of Fire ” aerodrome boundary beacon. Wireless 
equipment, compressors, petrol pumps, fire-fighting 
appliances, and paint-spraying equipment comprised 
most of the remaining exhibits. In the latter class, the 
exhibit of Messrs. K. Erlach, Limited, London, may be 
mentioned . 








LETTERS TO THE EDITOR. 


MEMORIAL TO THE LATE 
DR. W. C. UNWIN. 


To THe Eprror oF ENGINEERING. 


Str,—In the interesting account of the Watt bi- 
centenary celebrations which appeared in ENGI- 
NEERING on January 24 last (page 98 ante), a reference 
was made to the Watt Anniversary Lecture at the 
Greenock Philosophical Society. Among the names 
of eminent men, who from year to year since the 
foundation of the lecture in 1865, have used this 
opportunity to advance thermodynamics and the science 
of heat engines, you record those of Parsons and Unwin, 
both of whom have passed away during recent years. 

The vast improvements in the utilisation and 
distribution of power that have resulted from the 
inventions of the late Sir Charles Parsons have made 
his name a household word among many thousands 
whose lives and work were only remotedly connected 
with engineering, and have resulted in the inauguration 
of a memorial on a scale commensurate with the 
widespread benefits of his work. 

Although Unwin outlived Parsons, yet he belonged 
almost to a previous generation. Unwin’s long career 
extended back to days when boiler pressures seldom 
exceeded 40 lb. per square inch, when iron ships were 
a rarity and had not been introduced into any of the 
navies of the world, and mild steel as a constructional 
material had yet to come. When he commenced his 
engineering work, such steam tables as then existed 
were meagre and unreliable. Some of his earliest 
work consisted of the practical investigation of the 
properties of saturated steam for the purpose of 
providing more reliable data for steam engine design. 

The modern advances in steam power plant that have 
followed at an ever-increasing rate since the advent 
of the steam turbine at the beginning of the century 
tend to relegate the work of the earlier engineers in 
this branch further and further into the background. 
We are, therefore, prone to forget that these modern 
advances were really made possible by the work of the 
engineers of the second half of the Nineteenth Century, 
who developed from the comparatively simple engines 
of the middle of the century the large engines—giants 
in their day—which preceded the turbine era. These 
were the men who first appreciated the advantages 
of superheating and compounding, higher pressures, 
and the many other details which are to this day the 
fundamentals of economical steam power production. 
The name of Unwin must be remembered among 
them. As a result of his tests on steam plant and his 
investigations in Alsace of the work of Hirn, the famous 
physicist and engineer, Unwin became one of the 
revivers in this country of the use of superheated steam, 
a process which had been tried forty years before by 
Maudsley, Penn and others, and abandoned. His 
James Watt Lecture in 1896 is largely concerned with 
this work. 

Now-a-days, increasing use is being made of oil as a 
source of power and the compression-ignition engine, 
by reason of its economies and conveniences, is becoming 
more and more used. The oil engine as a practical 
commercial unit is not yet fifty years old and there 
are still alive to-day those who were pioneer inventors 
in this field. It is opportune, therefore, to recall that 
Unwin was one of the first in this country who proved 
the practicability of the oil engine. Unwin’s paper 
read before the Institution of Civil Engineers in 1890 
and the complementary paper read about the same time 
by his friend and colleague, Dr. Coleman Sellers, before 
the Franklin Institute, Philadelphia, were among the 
first that focussed the attention of engineers on this 
new type of prime mover. When, in 1897, Unwin 
examined the then newly invented engine of Rudolf 
Diesel at the works of the Machinenfabrik Augsburg- 
Niirnberg, he appreciated the advantages of the new 
idea, and was largely instrumental in establishing the 
application of the principle of compression-ignition 
among British engineers. 

Since Unwin’s death in 1933, a Committee, repre- 
sentative of his old students and of the leading engi- 
neering Institutions in Britain and America, has been 
constituted under the chairmanship of Sir Alfred 





memorial of his work. It is hoped, ultimately, to use 
the funds that are being collected by this Committee 
for the p of bringing up to a serviceable figure 
a very small scholarship at the City and Guilds 
Engineering College, founded some years ago by & 
few of Unwin’s oll vendetta. This College Unwin did 
much to establish and raised to the fore-front of 
British engineering colleges. 

The year 1935 was the jubilee year of this College, 
and coincided with many events of nation-wide import- 
ance. In the numerous claims of the Jubilee and other 
funds which were made last year, it is to be feared that 
the more modest appeal of the Unwin Memorial 
Committee may have been over in many cases. 
My object in writing this letter is to call attention to 
the existence of the Unwin Memorial Fund, and to 
thank generelly those who have subscribed to it. It 
is hoped that those who for various reasons were 
not in a position to subscribe last year will be able to 
do so during the present year. We have already received 
a number of contributions of this sort and would now 
appeal to the many others who either directly or 
indirectly as practising engineers, both at home and 
abroad, have benefitted by the scientific and pioneering 
work which Unwin did during his long career, starting 
from the time when—little more than a youth—he 
entered the service of Sir William Fairbairn in 1856. 

Yours faithfully, 
E. G. WALKER, 
Hon. Treasurer, 
Unwin Memorial Fund. 
82, Victoria-street, London, S.W.1. 
February 5, 1936. 








FUNDAMENTAL DIMENSIONS IN 
ELECTRICAL SCIENCE. 
To tHe Eprror or ENGINEERING. 


Srr,—Professor Howe, in his letter on the above subject 
in your issue of January 31 (pxge 129 ante) draws atten- 
tion to two papers by two distinguished French physi- 
cists, in which M. Henri Abraham and M. E. Brylinski 
come to opposite conclusions regarding the dimensions 
of yo, the ratio of Bto H. It may seem to some that 
in a science which has pretensions to be called exact, 
one of these writers must be in error. That is not 
the case. 

Science must advance with new discoveries and 
revision of our fundamentals is necessary from time 
to time. For over fifty years we have worked upon 
the two-fluid theory of magnetism, analogous to the 
positive and negative electricity in electro-statics, and 
Maxwell showed that on this theory H and B are cause 
and effect, and have different dimensions. He also 
showed, however, that if Ampére’s theory of magnetism, 
according to which all magnetic phenomena are due to 
electric currents and are therefore electro-magnetic, 
were finally proved to be true, then B and H must 
have the same dimensions and yo must be dimensionless. 

In the light of recent discoveries, physicists have 
now adopted Amp‘re’s theory and the implications of 
this change upon the fundamentals of the science are 
now under discussion. One national committee has 
already recommended that yo be still considered of 
the same dimensions as before. The paper I read 
to the British Associxtion at Norwich, upon the above 
implications was a plea for more time to consider 
these fully before the final decision is made, because 
a possible solution, consistent with Ampére’s theory, 
produces a great simplification of the science in which 
the dimensions of all electric and magnetic quantities 
are given in terms of M, L and T. It is important, 
therefore, that all objections which can be raised to 
this particular solution should be thoroughly examined. 

Yours faithfully, 
James B. HENDERSON. 

Royal Naval College, 

Greenwich. 
February 10, 1936. 








Norse Protection 1n Buripines.—Comfort, not to 
say health, demands that the inhabitants of our towns 
shall be afforded reasonable quiet inside their dwellings. 
The increasing amount of street traffic, as well as such 
aids to leisure as broadcasting, are only two of the 
factors which make this condition difficult to fulfil, 
and have drawn attention to possible methods of provi- 
ding sound insulation. This question is discussed from 
the highly practical point of view in a mphiet which 
has been issued by the Fachausschuss fiir Lirmminderung 
of the Verein Deutscher Ingenieure, in conjunction with 
the Deutsche Gesellschaft fiir Bauwesen. It deals with 
the means that can be adopted to render buildings less 
sensitive both to external and to internal noise, such 
points as the construction and fitting of walls, windows, 
staircases and doors being considered, as well as the 
installation of machinery and the erection of wiring 
systems. There seems no reason why the main re’om- 
mendations of the committee should not be adopted in 
the case of new buildings, though their application to 





Chatterton, C.I.E., with a view to providing a suitable 


existing structures will, of course, be more difficult, 
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CONTRACTS. 


Messrs. HARLAND aNd Wotrr, Limitev, 
Woolwich, London, E.16, have received orders for 24 pairs 
of steel motor boats and butty boats from Messrs. Granc 
Union Canal Carrying Company, Limited, and for four 


North | 


steel hopper boats, 71 ft. long, from Messrs. Grand Union | 


Canal Company. 

Messrs, Tue Parsons Or. Encine Company, Limite, 
Town Quay Works, Southampton, are at present execut- 
ing an order for six 50-h.p. petrol engines for Messrs. 
Drewry Car Company, Limited, London, to be used in 
light locomotives for one of our overseas Dominions. 
All the parts are designed for continuous daily duty, the 
engines being built up from a base fitted with capped bear- 
ings, the crank-chambers having large inspection doors, 
and the cylinders removable heads. 

Messrs. INTERNATIONAL ComBusTION, Liuirep, Ald- 
wych House, Aldwych, London, W.C.2, have recently 
supplied one of their “L” stokers to Messrs. English 
Steel Corporation, Limited, through Messrs. Stirling 
Boiler Company, Limited, and one of their “ M "” stokers 
to Messrs. Bury's, Limited. Ash-handling plant has also 
been suprlicd to the Dalmarnock Electricity Under. 
taking through Mesars. Yarrow and Company, Limited. 

Mesases. Bavuce Peestes AND ComPpaNy, LIMITED, 
Edinburgh, 5, have received a contract for 27 rectifier 
substation equipments for the Portsmouth main line 
electrification extension of the Southern Railway Com 
pany. The contract, which is similar to the previous 
orders received by the firm from the Railway Company, 
is for the manufacture, supply and complete erection 
of twenty-seven 2,500-kW (making 67,500 kW in the 
aggregate ) Peebles-Brown-Boveri _steel-cylinder-type 
mereury-are rectifiers with main transformer, auxiliary 
transformers, re-cooler equipments, control panels and 
accessories. Each rectifier will be designed for a normal 
direct-current output of 2,500 kW at 660 volts with 
overloads up to 8,000 kW and will operate in conjunction 
with a 33,000-volt, three-phase, 50-cycle, oil-immersed, 
self-cooled transformer Each substation equipment will be 
completely automatic in its operation, once the main 
circuits have been operated by remote control. 

Messes. Tue Enouisu Evecrraic Comeany, Liurrep, 
Stafford, have received a contract from the Director 
General, India Store Department, for the supply and 
complete installation at Malakand power-house, in the 
North West Frontier Province of India, of two 4,500- 
h.p. horizontal reaction water turbines with 3,200 kW 
three-phase alternators, pipe-lines and valves. This 
forms the first part of the Malakand Hydro-Electric 
Development, which may reach an aggregate of 20,000 kW 
in future years. The turbines will be designed for a head 
of 243 ft. and will run at 600 r.p.m. The same firm has 
also received orders from Messrs. H Boot (Garden 
Estates), Limited, for three 750-b.h.p. Diesel engines, 
each direct coupled to a special 240-volt' direct -current 
generator having an output of 450 kW. at 375 r.p.m., 
and for a 300-b.h.p. Diesel engine direct coupled to a 
240-volt generator having an output of 200 kW, at 
600 r.p.m. The plant is for installation at Pinewood 
Studios, Iver, Buck 

Messrs. F. W. Brackerr an» Company, Liwrrep, 
Hythe Bridge Ironworks, Colchester, have secured a 
contract from the Leeds City Council for circulating 
water screens and accessories in connection with the 
Kirkstall Power Station extensions 

Messrs. Stwon-Carves, Liuirev, Cheadle Heath, 
Stockport, have received an order from the Manchester 
Corporation Electricity Department for a new boiler 
plant to be installed in a further large extension at 
Barton Power Station. The new plant comprises two 
multiple-drum type water-tube boilers for use in con- 
nection with the new No. 5 turbo-alternator. The 
evaporative capacity of each boiler is to be 200,000 Ib. 
of water per hour actual maximum continuous rating, 
with a working steam pressure of 375 Ib. per square inch 
gauge, and a final steam temperature of 855 deg. F. The 
temperature of the feed water will be 300 deg. F. The 
contract also includes economisers, air-heaters, induced 
draught, forced-draught and secondary-air fans, super- 
heaters, soot blowers, coal weighers and control instru- 
tnents 


5. 


Messrs. Tue Trussep Concrete Steet Company, 
Limirep, Thames House, Millbank, London, 8S.W.1, are 
acting as the reinforced-concrete engineers in connec- 
tion with the erection of University buildings at Bir- 
mingham, a school in Ebbw Vale, and a garage building in 
Cilasgow They are also supplying their Solcheck roofing 
slabs and Truscon and Truscon Precast floors for other 
buildings in various perts of Great Britain 








Brirish CHEMICAL S\'ANDARDs.-—-A report on the sixth 
period of working, namely, from September 16, 1931, to 
September 15, 1935, of the British Chemical Standards 
Movement, which was established in 1916, has recently 
been issued. This shows that 34 British Chemical 
Standard samples of steel, non-ferrous metals and other 
metallurgical materials are now available, and that the 
standardised elements number 269. At a meeting of 
©o-operating chemists of the inovement, held at York in 
November, 1935, it was announced that a private limited 
company registered under the title of Messrs. Bureau of 
Analysed Samples, Limited, had been formed to take 
over the activities of the movement and that Mr. N. D. 
Ridsdale, joint founder with the late Mr. C. H. Ridsdale, 
had agreed to become managing director. Mr. T. G. 
Elliot, of Sheffield, and Mr. A. B. Jones, of Middlesbrough, 
have also agreed to be oo-directors of the new organisation, 
the headquarters of which, as previously, are at 3, Wilson. 
street, Middlesbrough, 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas | 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | 
i | of tenders invited by various bodies in the British posses- 
| sions and in foreign countries. 


The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 
Electrical Equipment, comprising a 260-h.p. Diesel 
engine coupled to a 175-kW direct-current generator, 
also switchgear and cables. in connection with an ex- 
tension to Shebin el Kom power station. Ministry of 
the Interior, Cairo, Egypt ; March 30. (T.Y. 10,371.) 
Packings of asbestos, hemp, rubber and leather, and 
1,500 rubber rings for pump-rod packings. Argentine 
State Oilfields: March 10. (T.Y. 5,683.) 
Sluice Valves. City Council of 
February 22. (T.Y. 5,684.) 
Steel Water Piping. City 
February 22. (T.Y. 5,685.) 
Grinding Wheels in various quantities and sizes. South 
African Railways and Harbours, Johannesburg ; March 2. 
(T.Y. 5687.) 
Light- Railway 
Ministry of Finance, Egypt 
Rails 
coach screws. 
Lourengo Marques : 


Johannesburg ; 


Council of Johannesburg ; 


Wagons. 55, and 50 
March 16. 


rope jockeys. 
(T.Y. 5,690.) 
joints, bolts, nuts and 
Port and Railway Administration. 
March 5. (T.Y. 5,691.) 

for complete extension to Johannes 
Johannesburg City Couneil ; March 21. 


and Fishplates, also 


Gasworks Plant 
burg Gasworks. 
(T.Y. 10,378.) 

Metal-Filament Electric Lampe of various voltages 
and wattages. State Electricity Supply and Telephones 
Administration, Montevideo April 13. (T.Y. 10,382.) 

Pumping Set, motor-driven Argentine State Oil 
fields; March 11. (T.Y. 5,696. 

Steel Boiler Tubes, solid-drawn, and superheating steel 
Indian Stores Department, New Delhi; Febru 
7 ", 5,697.) 


flues. 
ary 27. (T.Y 








BOOKS RECEIVED. 


technische Strémungslehre. By 
Volume II 
Julius Springer. 


Kinftthrung in die Dr.- 
inc. Bruno Ecx. 
Praktikum. Berlin 
marks. 

Mitteilungen der Materialpriifungsanstalt an der 
nischen Hochschule Darmstadt. Part 6. Gummifeder- 
ungen fiir ortfeste Maschinen. By Proressor Dr. A. 
Tuc and Dr.-Inc. K. Oxser. [Price 6-50 marks.] 
Part 7. Vorspannung und Dauerhaltbarkeit von 
NSchraubenverbindungen. By Proressor Dr. A. Taum 
and Dr.-Ine. F. DeBus. | Price 6-50 marks.] Berlin : 
VD1-Verlag, G.m.b.H. 

Commonwealth of Australia. Council for Scientific and 
Industrial Research. Pamphlet No. 59. A Study of 
Persistence in Certain Introduced Pasture Grasses. By 
Dr. A. McTaceart. Melbourne: Council for Scientific 
and Industrial Research. 

Flame. By Drs. O. C. pe C. Exits and W. A. Kirxsy. 
London: Methuen and Company Limited. [Price 
3a. net.| 

Mines Department. 
Paper No. 94. 
Ropes in Service. 
By 8S. M. Drxown, M. A. Hocan and 8. L. RoBertson. 
London : H.M. Stationery Office. [Price 2s. net.] 

The South American Handbook, 1936. A Year Book and 
Guide to the Countries and Resources of Latin-America, 
Inclusive of South and Central America, Mexico and 
Cuba. Thirteenth Annual Edition. Edited by 
Howewrt Davies. London: 
lications Limited. [Price 2s. 6d. net.] 

Metalliferous Mine Surveying. By Freprerick Wrn1- 
BERG. Second edition, revised and enlarged. 
Mining Publications, Limited. [Price 15s.} 


[Price 5-70 


Safety in Mines Research 


The Deterioration of Colliery Winding 


Individualizing Education by Means of Applied Personnel 





Procedures. By Dr. J. E, Waurers. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 12s. 6d. net.] 

Physics. By Proressors Ertcu Hausmann and E. P. 
Stack. London: Chapman and Hall, Limited. [Price 
208. net.|} 

Electricity in the Home and on the Farm. By PrRoressor 
F. B. Wricut. New York: John Wiley and Sons, 
Ineorporated. London: Chapman and Hall, Limited. 
| Price 12s, 6d. net.) 

The British Corporation Register of Shipping and Air- 
craft. Register of Ships. 1936. Glasgow: Offices of 
the Corporation 

Journal of the Institute of Metale. 1935. No.2. Volume 
LVI. Edited by G. Suaw Scorr. London: Offices 
of the Institute. [Price lM. lls. 6d.) . 

United States Department of the Interior. Geological 
Survey Bulletin No. 843. 4 Brief Review of the 
Geology of the San Juan Region of South Western 
Colorado. By Wuirman Cross and E. 8. Larsen. 
[Price 1 dol.) Geological Survey Bulletin No. 866. 
Geology of the Tonsina District, Alaska. By F. H. 
Morrir. [Price 40 cents.| Washington: Super- 
intendent of Documents. 

United States War Department. 
Port Series No. 17. 
Hawaii. Washington : 
[Price 35 cents. } 

imerican Society for Testing Materials. Index to A.S.T.M. 
Standards and Tentative Standards. January 1, 1936. 
Philadelphia : American Society for Testing Materials. 


| Free 


Superintendent of Documents. 
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Tech- | 


Board. | 


Including a Revision of Paper No. 50. | 


Trade and Travel Pub- | 


London : | 


Corps of Engineers. | 
The Ports of the Territory of | quite good contracts on hand. 
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PERSONAL. 


Messks. Kostox aNp Hornssy, Liwrrep, Lincoln 
at a recent board meeting, appointed Messrs. H. B 
| Riggall and T. W. Fairhurst to be directors of the 
|Company. Mr. Riggall has been connected with the 
| firm for many years, latterly in the capacity of com- 
| mercial manager. Mr. Fairhurst is relinquishing his 
| position with Messrs. Crompton Parkinson, Limited, and 
will assume duty as sales director of Messrs. Kuston and 
Hornsby on March 1. 

Dr. W. J. Horr, of the Faculty of Engineering of Jolins 
Hopkins University, has been appointed chief chemist 
of the Explosives Division of the United States Bureau 
of Mines, Washington. 

Mr. C. CARSLAKE, assistant signal and telegraph 
engineer of the southern area of the London and North 
Eastern Railway. bas been appointed signal and tele 
graph engineer of the north-eastern area, in succession 
to Mr. A. E. Tarrersaty, who has recently been ap 
pointed signal and telegraph engineer of the southern 
area. 

The term of appointment of Sir James DEVONSHIRE, 
K.B.E., who has been a member of the Central Electricity 
Board since its constitution in 1927, has expired, and Mr. 
| R. P. Sioan, C.B.E., has been appointed to succeed him. 
| Mr. Sloan is resigning, in the course of the next three 
| months, his membership of the boards of Messrs. The 
| Greater London and Counties Trust, Limited, and Messrs 
| Edmundson’s Electricity Corporation, Limited, and their 
associated companies. 

Messrs. J. PARKINSON AND Son. Shipley, Yorks., 
| have taken over as a going concern the entire business 
conducted by the late Mr. SAM SUNDERLAND, at Fleece 
Mills, Keighley. Messrs. Parkinson, who have been the 
| sole licensees and makers of the gear-generating machine 
under the Sunderland patent since 1909, have now taken 
jover the manufacture, as well as the supply, of the 

| cutters. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MiIppLesBpRovuGH, Wednesday. 

The Cleveland Iron Trade.—Scarcity of Cleveland 
foundry iron is causing considerable uneasiness. There 
are no quotations for shipment abroad, and home prices 
are almost nominal at the equivalent of No. 3 quality 
at 70s. for local purposes. Makers continue to deliver 
under running contracts with home users, some of whom 
are, however, pressing persistently for larger supplies. 
Expanding needs of producers’ own foundries add con- 
siderably to the difficulty of meeting requirements of 
| users who have to purchase iron, and foundry iron con 
sumers in Scotland who rely largely on this market for 
supplies are understood to have been compelled to place 
substantial orders with Midland makers. 


Hematite.—Buyers of East Coast hematite pig, in 

anticipation of a rise in values, have been covering needs 
to the end of the present quarter and in some cases 
| farther ahead, and the substantial advance in quotations 
made known this week is little more than was generall 
expected. Market prices are now based on No. | 
description of iron at 77s. for local consumption as well 
as for delivery to North of England buyers, and to 
| customers in Scotland. Compared with figures that have 
ruled for a lengthy period, the change raises prices by 6s. 
for local use, 58. for supply to Tyneside, 3s. 6d. to various 
parts of Northumberland and Durham, and 3s. to Scot 
land. There is little marketable hematite. Needs of 
makers’ own consuming works are large and increasing, 
}and delivery demands of customers who have consider- 
able contracts arranged are likely to expand. Thes 
requirements almost absorb the output, and stocks at the 
blast -furnaces—already reduced to a low ebb—continue 
to be steadily drawn upon. Continental customers ar 
understood to be in need of supplies, but apparent) 
recognising the futility of attempting to place orders on 
| Tees-side, are now putting through few inquiries. The 
| promised enlargement of make is eagerly awaited. 


Foreign Ore.—New business in foreign ore is little dis 
cussed, and values are difficult to fix. Consumers stil! 
have large quantities to take up against purchases mad: 
some time ago, and are not anxious to negotiate for further 
supplies, though prices are moving upwards. 


Blast-Furnace Coke.—Durham blast-furnace coke 
quotations are strong at the level of good medium 
qualities at 23s. for delivery to Tees-side works. Makers 
are well sold, both to local firms and to home customers 
at a distance, and are not anxious to book further orders 
just at present. 

Manufactured Iron and Steel.—Producers of all 
descriptions of semi-finished and finished iron and steel 
are busily employed, and in some cases are behind with 
deliveries. Semi-finished steel makers cannot cope with 
demand, and re-rollers eagerly take up available parcels 
of foreign material. Sheet makers have good home orders 
to execute and report some further improvement ol! the 
export demand for black sheets. Boiler plates are !? 
considerable request, and manufacturers of ship plates. 
angles and rivets report specifications coming forward 
| freely. Manufacturers of sectional steel are heavily sold 
and the departments turning out railway material have 
Subject to the usua! 

rebates, market quotations for home consumption are 
Common iron bars, 91. 12s. 6d.; packing (parallel), 8l. ; 
packing (tapered), 101.; steel billets (soft), 5i. 12s. 6d. ; 
steel billets (medium), 71. 7s. 6d.; steel billets (hard) 
} 70. 128. 6d. ; iron and steel rivets, 111. 10s. ; steel boilet 
plates, 91. 5s.; steel ship plates, 81. 15s. ; steel angles 
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sl. 7s. 6d.; steel joists, 82. 15s. ; heavy sections of steel 
rails, 8. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots; and fish plates, 127. 10s. Black sheets 
(No. 24 gauge) are 111. 10s. for delivery to home customers, 
and 9. 15s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 131. 10s. for delivery 
to home customers, and Ill. 15s. f.o.b. for shipment 
overseas. 

Scrap.—Scarcity of iron and steel scrap is acute. Heavy 
steel is quoted 60s. and little tonnage is purchasable. 
Further, heavy cast-iron and machinery metal are in short 
supply; some works, however, claim to have covered 
requirements. The former is firm at 60s., and the latter is 
quoted 62s. 6d. to 65s. The price of light cast-iron is in 
the neighbourhood of 52s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
The Welsh Coal Trade.—Activities in the Welsh steam 
coal market have shown no expansion. The slow con- 
ditions at present ruling in the market are the result of 
the reaction in demand following the busy period experi- 
enced during the time of a threatened strike in the coal- 
field, and there is little possibility of any improvement 
until present heavy stocks are reduced. Demand in 
all trades is disappointing, and colliery stem lists are 
poorly filled for forward loading. As a result, several pits 
are working shorter time and unemployment among 
the miners will be more accentuated as the month pro- 
gresses. The recent quiet conditions have caused con- 
siderable reduction in shipments abroad, and last week’s 
trade reached one of the lowest levels for some time. 
The ports of Cardiff, Penarth, Barry, Newport, Port 
Talbot and Swansea ship only 259,300 tons, compared 
with 326,467 tons in the corresponding week of last 
year. The position of large coals is still very unsatis- 
factory and the poor demand necessitates reduced out- 
puts. This has resulted in a further limitation in the 
quantities of small and sized coals available. Washed 
smalls and peas and beans among the sized classes are 
particularly scarce and prices are firmly maintained. 
Supplies of throughs are generally sufficient to meet 
requirements and values are steady. Much interest 
centres in the British Government’s efforts to secure a 
change in the operation of the French coal licensing 
system. For some time past exporters here have 
frequently expressed the view that Great Britain was 
not securing her fair share of the French trade as licences 
issued for the import of British coal were often used to the 
advantage of other countries. Negotiations are pro- 
ceeding between the two governments with the object 
of obtaining control of the licences on this side, but 
strong opposition to the proposed change has been shown 
by the interested parties in France. The South Wales 
owners’ offer to the miners in connection with the recent 
wages-increase demand reached a final stage last week 
when a miners’ delegate conference, representing 85,000 
members of the South Wales Miners’ Federation, accepted 
the terms by a large majority. The only two contracts 
of any size offering this week were the Greek State Rail- 
ways for 30,000 tons and the Peloponnese Railways 
(Greece) for 35,000 tons. 


Tron and Steel._—Recent activity was well maintained 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Work at the new Cardiff 
Dowlais works of Messrs. Guest Keen Baldwins Iron 
& Steel Co., Limited, is actively proceeding. Recent iron 
ore imports at Cardiff have been heavier than for some 
time past. Steel production in South Wales and Mon- 
mouthshire in 1935 reached one of its highest levels for 
many years, namely, 1,881,100 tons. The pig-iron output 
for the year was 514,200 tons. 








NOTES FROM SOUTH YORKSHIRE 
SHEFFIELD, Wednesday. 


Iron and Steel_—No material change has taken place 
in the local staple trades. Both in the heavy and light 
industries manufacturers experience little difficulty in 
booking sufficient business to cover expiring contracts. 
At many works arrears have accumulated, and the 
condition of order books is such that full-time operations 
are assured for some time ahead. Though the demand 
for raw and semi-finished materials shows a slight ease- 
ment as compared with the later stages of last year, 
furnaces are operating to capacity. Basic-steel billets 
continue in good demand, while the call for acid materials 
18 fairly strong. Consumers are building up reserves. 
Inquiries are circulating for all classes of steels. Shef- 
field’s importations of pig-iron and hematites are in- 
creasing. The scrap market is firm, and the demand 
more active. Prices show arising tendency. A healthier 
state of affairs exists in the heavy machinery and engin- 
eering trades. Business is brisk in railway rolling stock. 
Not only are British railways showing a stronger dis- 
position to buy, but foreign requirements are inclined 
to rise. Though Sheffield’s connection with India is 
nothing like so valuable as ten years ago, trade with 
that market is picking up and promises further expansion 
during the next few months. Buffers, wheels, axles, 
tyres, and springs are all in good demand. The output 
of ship steel, forgings and castings is larger than a year 
“go, and according to the latest advices, prospects are 
bright. More contracts are likely to be placed for 
merchant ships, and local works are 6 ted to supply 
much of the steel and machinery. No decrease is 
reported in the sales of electrical equipment, including 
kenerators, motors, transformers, and switchgear. 


Valuable orders are in course of execution at local works 
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| ing in the call for agricultural machinery and parts. 
Automobile steel and fitti is one of the most pro- 
gressive sections of local industry. Sheffield toolworks 
were never better employed. Activity is pronounced in 
engineers’ tools, including fine-measuring imple- 
ments, hacksaws and blades, twist drills, milling cutters, 
and lathe tools. Plantation implements continue de- 
pressed, but tools and machines used in lumber camps 
are progressive media. 

South Yorkshire Coal Trade.—All classes of coal are 
moving freely, but the general market has undergone 
no pronounced change. The export position is much 
the same. On seal aovount industrial fuel, especially 
that consumed by iron and steel works, is in active 
demand. Slacks and smalls are selling better.. The 
cold weather has had a stimulating effect on the house- 
coal market, and bagging merchants are doing a 
trade. Bunker coal is scarce in several descriptions. 
Inquiries are circulating freely. Foundry and furnace 
coke continue strong lines, and some depots are experi- 
encing difficulty in completing contracts. Gas coke is 

. Quotations are: Best branch hand picked, 26s. 
to 29s.; Derbyshire best house, 22s. to 23s. ; Derbyshire 
best brights, 19s. 6d. to 2ls.; best screened nuts, 198. 
to 20s. ; small screened nuts, 18s. to 18s. 6d. ; Yorkshire 
hards, 19s. 6d. to 20s.; Derbyshire hards, 19s. 6d. to 
20s. ; rough slacks, lls. to 12s. ; nutty slacks, 10s. to Ils. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Scottish Steel Trade.—Active conditions are still 
general in the steel trade of Scotland, and specifications 
from consumers show that there is a very satisfactory 
amount of work on hand throughout the country. The 
demand from shipbuilders is steadily increasing, and as 
the engineering trade has gradually been getting better 
the tonnage of steel being ordered for general purposes 
has improved considerably. In the black-steel sheet 
trade there is no change in the position, and orders are 
coming in with much regularity from a variety of indus- 
tries. The bulk of the business to-day is on home 
account, but a very encouraging feature is the increase 
in the number of orders now coming in from the overseas 
market. Prices are strong, and the following are the 
market quotations :—Boiler plates, 91. 5s. per ton; ship 

lates, 8. 15s. per ton; sections, 8l. 7s. 6d. per ton ; 

lack-steel sheets, } in., 9. 5s. per ton, and No. 24 gauge, 
in minimum 4-ton lots, 11/. 10s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
131. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade contiriues to show improvement and 
makers are at present very well placed for business. The 
demand for bar iron has been on the upgrade of late, 
likewise that for re-rolled steel bars, and in consequence 
the current output is very satisfactory. There is still a 
scarcity of “semis,” but the position is improving. 
Prices are steady and are as follows: Crown bars, 
91. 15s. per ton for home delivery, and 9l, 5s. per ton for 
export; and re-rolled steel bars, 8/. 12s. per ton for 
home delivery, and 7/. 10s. per ton for export. 

Scottish Pig-Iron Trade; Advance in Hematite Iron.— 
In the Scottish pig-iron trade a strong demand still 
exists and producers are being pressed for deliveries. 
To-day’s output is rapidly absorbed, and as stocks are 
low an increase in the number of furnaces in blast is 
expected very shortly. The consumption of hematite is 
on a large scale, and foundry iron is also in good demand. 
Following on the advance made in the price of English 
hematite, the Scottish ironmasters have also raised their 
price by 38. 6d. per ton, making it now 77s. per ton. 
Thee advance has been found necessary by the steady 
rise in the cost of raw material, particularly blast-furnace 
coke, which has gone up by from 20 per cent. to 25 per 
cent. The last change in the price of Scottish hematite 
iron was in August, when quotations were raised from 
7ls. to 73s. 6d. per ton. No change has been made 
in the price of foundry grades, but an increase is e ted 
to be made without further delay. The number of 
furnaces at present turning out hematite is only four. 
The following are the current quotations: Hematite, 
77s. per ton, delivered at the steel works; and foundry 
iron, No. 1, 76s. 6d. per ton, and No. 3, 74s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—-The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 8, amounted to 245 tons. Of that 
total, 75 tons went overseas and 170 tons coastwise. 
During the corresponding week of last year the figures 
were 169 tons overseas and 20 tons coastwise, making a 
total shipment of 189 tons. 








Roap Veuicte Census.—According to a return re- 
cently issued by the Minister of Transport, there were 
2,581,027 licences current for mechanically-propelled 
road vehicles in force during the quarter ended September 
30, 1935, compared with 2,416,908 during ryt: ype 
period of 1934. This was an increase of 164,119, or 6- 

per cent. Of these, 1,477,378 were cars taxed on horse- 
power, 516,567 were motor cycles, 434,723 were goods 
vehicles, 85,427 were hackney vehicles, and 10,872 were 
trams. These figures show a decrease in the numbers of 
motor cycles and trams and an increase under the other 
headings. Among cars, the light cars of the 10-h.p. class 
increased from 165,839 to 230,672, or 39 per cent., while 
the number of —— cars rose from 285,965 to 354,968, 
and of 12-h.p. cars from 245,058 to 249,660. Among the 
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NOTICES OF MEETINGS. 
INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 = Storey’s-gate, 8.W.1. Informal meeting. Lecture : 
“The Mechanics of Gliding,” by Mr. Robert Kronfeld. 
Midland Branch: Thursday, February 20, 6 p.m., The 
James Watt Memorial Institute, Birmingham. Address 
by the Chairman of the Branch, Mr. G. E. Folkes. 


ast Midlands Branch : Thursday, February 20, 7 p.m., 
The Welbeck Hotel, Nottingham. ‘ High-Speed 





Diesel ines,” by Mr. W. H. Goddard. Southern 
Branch : ursday, February 20, 7.15 p.m., University 
College, Southampton. ‘‘ The Economic Use of Fuel,” 


by Engineer-Captain J. Fraser Shaw. North-Western 
Branch: Thursday, February 20, 7.15 p.m., The 
Engineers’ Club, Manchester. ‘‘ The Utilisation of Creep 
Test Data in Engineering Design,’’ by Mr. R. W. Bailey. 
Institution: Friday, February 21, 5.30 p.m., Storey’s- 
gate, 8S.W.1. Annual General Meeting. Annual Report 
of the Council. The First Report of the Pipe Flanges 
Research Committee, presented by Dr. H. J. Gough. 
North-Western Branch: Friday, February 21, 7.30 p.m., 
The College of Technology, Manchester. Joint Meeting 
with the M Section of Tue InstTITUTE OF 
Puysics. “The Study of Surfaces by Means of Elec- 
trons,” by Professor G. P. Thompson. 

Institute oF Mertaus.—<Sheffield Local Section : 
To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘‘ Rose Engine-Turning and Enamelling,” 
by Mr. R. 8. Hill. Birmingham Local Section: Friday, 
February 21, 7 p.m., The James Watt Memorial Institute, 
Birmingham. Open discussion on “‘ The Fabrication of 
Metal Structures.” 

InstITruTION OF ExecrricaL ENG@InrEeRsS.—Tees-Side 
Sub-Centre: Monday, February 17, 6.45 p.m., The 
Cleveland Technical Institute, Middlesbrough. ‘ The 
Development of the Single-Break Oil Circuit-Breaker for 
Metalclad Switchgear,” by Messrs. D, R. Davies and 
C. H. Flurscheim. Transmission Section : Wednesday, 
February 19, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “ The Electrical Characteristics of 132-kV Line 
££, under Various Weather Conditions,”’ by Mr. 


Forrest. South-Midland Centre: Wednesday, 
Februa: 19, 7 p.m., The Central Technical College, 
Birmingham. Faraday Lecture: ‘‘ Television—An Out- 


line,” by. Dr. E. Mallett. Institution : Thursday, 
February 20, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. ‘‘ The Development of the 
Single-Break Oil Circuit-Breaker for Metalclad Switch- 
gear,” by Messrs. D. R. Davies and C. H. Flurscheim. 
Western Centre: Thursday, February 20, 7 p.m., The 
Reardon Smith Hall, Cardiff. Faraday Lecture: 
“* Television—An Outline,’ by Dr. E. Mallett. Hamp- 
shire Sub-Centre: Friday, February 21, 7.30 p.m., 
Kimbell’s Café, Southsea. Annual Conversazione. 
INsTITUTION OF Crvit ENGINEERS.—Tuesday, Feb- 
ruary 18, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. ‘‘ A General Comparison of Gas and Electricity 
for Heat Production,” by Mr. A. H. Barker. Wednesday, 
February 19, 6 p.m. Informal Meeting. Discussion : 
“Various Advantages of Dock Gates, Caissons and 
Falling Doors for Lock Entrances and Dry Docks,’’ to 
be introduced by Mr. E. J. Buckton. Manchester and 
District Association: Wednesday, February 19, 6.45 
.m., The Rooms of The Manchester Literary and 
hilosophical Society, 36, George-street, Manchester, 
“Concrete in the Construction of Highways,’’ by Mr. 
R. H. Macintosh. Yorkshire Association : Thursday, 
February ‘20, 7.30 p.m., The Hotel Metropole, Leeds. 
** Reinforced Concrete Structures for the Retention of 
Water and Other Fluids,” by Mr. W. Hunter Rose. 
InsTITUTION OF AUTOMOBILE ENGINEERS.—Derby 
Centre : Tuesday, February 18, 7.30 p.m., The Cavendish 
Café, Cornmarket, Derby. ‘‘ Torsional Vibration in 
Automobile Engine Crankshafts,” by Dr. W. Ker 
Wilson. 
Royat Instrroution.—Thursday, February 20, 5.15 
.m., 21, Albemarle-street, W.1. ‘“‘ X-Ray Studies of 
rotein Structure,” by Mr. W. T. Astbury. Friday, 
February 21,9 p.m. “ Light and Temperature and the 
Reproduction of | Plants,” by Professor V. H. Blackman. 
Nortu-East Coast InstrrvTion OF ENGINEERS AND 
Suivsurtpers.—Tees-Side Branch: Thursday, Feb- 
ruary 20, 7.30 p.m., The Cleveland Scientific and Tech- 
nical Institution, Corporation-road, Middlesbrough. 
“Modern Marine Sanitary Equipment,” by Mr. G. 
Grant. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








British STANDARD SPECIFICATIONS FOR RalILWway- 
Sicnat Guiass.—The British Standards Institution, 28, 
Victoria-street, London, 8.W.1, has recently issued two 
specifications concerned with railway equipment, the 
first of which, No. 623-1935, deals with colours for 
railway-signal and the other, No. 624-1935, 
with plano-convex (bullseye) lenses. The data given in 
the first ification do not refer to the colour or bright- 
ness of the signal as seen by an observer, but to the 
colorimetric and photometric properties of the lenses or 
other glasses under speci conditions suitable for 
laboratory tests. The ification for bullseye lenses 
gives the diameter and focal distance of the lens and the 
thickness of the edge of the rim. It also specifies the 
colour and the method of measurement of the trans- 
mission. A final gives five methods of finish 
for the lenses. ies of both specifications may be 
obtained from the B.8.I. Publications De ent, 
28, Victoria-street, Westminster, London, 8,W.1, price 





higher powered cars, the 30-h.p. class increased from 





for South America and Africa. 


Improvement is develop- 


5,585 to 10,322, or nearly 85 per cent. 





28. 2d. each, post free. 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 


(For Description, see Page 165.) 
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R0LL MILL WITH CLASSIFIER; Messrs. British REMA MANUFACTURING COMPANY, Fic. 7. Hicu-Erricrency Arr Separator; Messrs. 
LIMITED. BritisH RemMA MANUFACTURING COMPANY, LIMITED. 
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Trx-PLaTte WeiIcHInG Macutne; Messrs. W. anp T. AVERY, Fic. 9. QUuADRUPLE-DEecK CoUNTERFLOW VIBRATORY SCREEN ; 
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a@ channel steamer are more than usually varied 
and admit of less than the usual amount of adjust- 
ment. The extent of a channel service seldom 
exceeds 120 miles to 150 miles, but the greater part 
may lie in almost open water, demanding a high 
standard of seaworthiness. So short a run, however, 
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so preferred, by road or rail. That difference has 
practically disappeared, and in modern vessels the 
passenger accommodation is fully equal to that 
provided for first-class railway passengers on main 
line trains, even though it may not be quite up to 
the “ first-class hotel ’’ standard sometimes claimed 
for it by publicity agents. 

Improvements of this kind, especially when they 
are associated with a demand for speeds in excess 
of 20 knots, present difficult problems to the naval 
architect and the marine engine designer. Overall 
lengths are limited by questions of berthing and of 
manceuvring in restricted waters. The channel 
steamer must rely upon her own engines for all 
manceuvring, with the assistance, when coming 
into the berth, of warps taken to her own capstans. 
The permissible draught is governed by the depth 
available in tidal harbours, where she must lie 
alongside the quay at any state of the tide, which often 
is no more than barely sufficient for adequate pro- 
peller immersion. Thus the effect of additional deck 
erections can only be met either by permanent 
ballast or an increase of beam. As an example, 
the St. Andrew of 1908, on the Great Western 
Railway's Fishguard-Rosslare service, may be 
compared with her successor of the same name, built 
in 1932. According to published figures the earlier 
St. Andrew had a length of 351 ft., a moulded 
breadth of 41-1 ft., and a speed of 23 knots: The 
later vessel, although 26 ft. shorter, has a moulded 
breadth of 46 ft. 6 in. Her designed speed is less 
—21 knots; but in service, owing to her oil-fired 
watertube boilers and greater reserve of power, this 
difference is probably more apparent than real. A 

still greater increase in beam is found by comparing 
the Southern Railway’s Canterbury, built in 1928, 
with the Queen, of 1903, the length being prac- 
tically the same in both cases, but the beam of the 
Canterbury 7 ft. more. 

Although there have been frequent re-introduc- 

tions of watertube boilers in channel steamers, until 

recently the cylindrical boiler maintained a practical 

supremacy. Not only did it provide the necessary 

weight distribution to counteract the disadvantages 

of shallow draught, but it possessed a steam reserve 

for manoeuvring in terminal ports which permitted 

the rate of firing to be eased towards the end of 

the run to an extent not possible with watertube 

boilers. Latterly, however, the watertube boiler 

has received greater favour, and may now be re- 

garded as standard practice. Increased beam 

requires greater propelling power, but develop- 

ments in the design of geared turbine machinery 

have more than kept pace with the demand in this 

direction, and the greater beam has made it less 

necessary to concentrate the machinery weight. low 

down in the hull. The disadvantage of small 

water capacity remains in some degree, although 

somewhat mitigated by the larger size of boiler 

units now fitted, and in one vessel at least, the Isle 
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watertube and Scotch boilers are found in con- | on the matter would seem to subscribe to the belief | could usually understand, but that Lord Kelvin 


junction. 

In one important respect the design of propelling 
machinery for channel steamers differs from the 
corresponding problems encountered in vessels for 
longer routes. The aggregate time spent in port is 
such that the avoidance of stand-by losses is almost 
more essential than economy under running condi- 
tions, and for the same reason the overhead charges 
represented by interest on first cost form so large 
an item in the operating expenses that many 
refinements, which would be amply justified in an 
ocean-going steamer, may prove to be of little or 
no benefit. For example, in a paper read before 
the British section of the Société des Ingénieurs 
Civils de France in 1930, Major Gilbert Szlumper 
stated, in discussing the economics of superheating 
for vessels of this class on the short runs between 
England and France, that superheating to 200 deg. F. 
would add about 3} per cent. to the cost of the 
vessel. A cash saving would accrue of between 
8001. and 9001. per year, but this would be more than 
counterbalanced by interest charges, depreciation 
and maintenance, and the need to provide distilling 
plant to ensure pure water in place of the shore 
supplies on which channel steamers almost invariably 
rely. 

The extended use of oil fuel in channel steamers 
has proved very beneficial in reducing stand-by 
losses, and if this were the only consideration there 
is little doubt that the internal-combustion engine 
would by now be a serious rival to the geared turbine 
in this field, as in so many others. There are, 
however, other considerations of even greater 
importance to services which depend so largely upon 
passenger traffic for their revenue, as Mr. Denny 
pointed out in his address. The difficulty of first 
cost is becoming less acute, and there are indica- 
tions that the drawback of fitting a naturally lofty 
engine in a shallow hull may be avoided by the 
development of designs with other cylinder arrange- 
ments, but the question of vibration—‘‘ one of the 
most distressing defects to which a ship can be 
subject ’’—remains as a crucial problem which the 
shipbuilder may, perhaps, contrive to ameliorate, 
but only the engineer can solve. 

The solution is complicated, like so many features 
of channel steamer or motorship design, by the 
different conditions under which the vessel may 
require to operate. It is customary to place the 
newer boats on daylight runs, reserving the older 
and generally slower vessels for night services, but 
not infrequently the exigencies of the service require 
a boat to take a night sailing immediately after 
landing her day passengers, and the machinery, as 
well as the accommodation, should therefore be 
suitable for both duties. A degree of vibration 
which would pass almost unnoticed by day is 
sufficient to destroy the rest of passengers unaccus- 
tomed to it, and there is no opportunity on a short 
channel passage to acquire the eventual indifference 
of the deep-sea voyager to minor disturbances. In 
many respects the design of channel vessels has 
become virtually standardised, and it is unlikely 
that any radical changes in form, dimensions, or 
speed will come about in the immediate future ; but, 


in the technical field there is still ample scope for 


investigation and development, leading to further 


progress “in the engine-room and the boiler-room | 
|on the problem of the moment, as it is known that | For instance, when confronted by a new fact oF 


(if it continues to exist),” as Mr. Denny put it. 
Whether the boiler-room will continue to exist, 
on night services in particular, would appear to 
depend largely, if not principally, upon the success 
or otherwise with which the vibration of the high- 
speed motorship car be eliminated—not merely in 
individual cases, or after prolonged and costly ex- 
periment, but in the construction stage, and as a 
matter of course. 








THE SCIENTIST IN HISTORY. 

Since it is always a service of the highest merit 
to seek out fragmentary truths attained by our pre- 
decessors, and to develop them further, the historical 
treatment of science cannot fail to be a source of 
constant inspiration by the way of progress through 
all fields of activity. Different opinions are, of 
course, held with regard to what should be included 
in such surveys, for some biographers and writers 








|demands on the listener, and one can sympathise | 


that the work of engineers and scientists in general | left him completely mystified. 
is not influenced to any great degree by the per-| In these interesting recollections of former days 
sonalities of those who play noteworthy parts on the | at the Royal Institution, attention is drawn to 
stage of progress. That view is not, however, sup-| Sir James Dewar, whose outstanding work on the 
ported by fact, for a close study of the lives of our | liquefaction of gases may be little more than a 
leaders reveals an intimate relationship between a| matter of history for many students, but the address 
man and his surroundings. The point is illustrated | enables us to visualise the genius behind results that 
by Hamilton’s description of Lagrange’s Mécanique | were obtained in ill-equipped laboratories. Viewed 
Analytique as “a scientific poem,” for that illus-| at this distance that lack of funds and apparatus is 
trious mathematician was a student of music, which | g factor that greatly enhances the magnitude of the 
is a fitting object of interest for the writer of that | achievements of the late Lord Rayleigh and his 
famous pronouncement : “ On ne trouvera point de | colleagues at Albemarle-street, even if it was one of 
figures dans cet ouvrage.”” Thus the work of & | the reasons why experiments were sometimes con- 
particular individual involves interactions of the | ducted under conditions that can only be described as 
man and his surroundings, for which reason the | dangerous. The risk was not, however, always justi. 
subjects of historical study are not easily under- | fied, as is illustrated by the attractive picture of 
stood, since it is difficult to know how to treat the | Sir Frederick Bramwell chaffing Dewar about the 
errors of a former age. Consequently, in the process | highly unorthodox engineering practices, and want 
of appreciating the achievements of our pioneers, | of proper factors of safety to be found in the appa- 
it is well to remember that each one of them was | ratus containing gases at high pressures. That lack 
influenced by external forces, for if a man oppose | of respect for our art might be excused in a home of 
the errors of his generation, he stands alone ; if he | pure science, but only an unpardonable indulgence 
surrender to them, they bring him neither joy nor | in the unfailing generosity of engineers could remove 
credit. | the guilt incurred by the brother of Professor James 
On the other hand, a writer on the history of science | Thomson in his failure to make any drawings of the 
should bear in mind the difference between reactions | rather elaborate mechanism of the Kelvin tide-pre- 
to social and professional affairs, as we all more | dicting machine. In this connection it is only fair 
readily confess to errors, mistakes and shortcomings | to remember that the college training of these men 
in conduct than in our thought; a humble con- did not include experimental work, so that it is not 
science may even take pleasure in being ashamed, | surprising to learn that in the laboratory at Glasgow 
but a trained intellect is proud and if forced to recant | Sir William Ramsay was set to work to take kinks 
is driven to despair. Every individual must thus | out of old wire! 
begin anew, and the continuity found throughout; Present-day students are better provided for in 
the ages is based on the recognition that an old | that respect, but a perusal of these reminiscences 
foundation is worthy of all respect. It is, neverthe- | impresses upon the reader the fact that scientific 
less, manifest that the edifice of science has been | history is made by the man rather than the quality 
built by those who refused to be overawed by | and quantity of the equipment. Another, but much 
authority, hampered by prevalent opinion, or carried | more important, point is raised with regard to the 
away by fashion—since the pedant alone demands | general outlook of progress when referred to the 
authority for everything. The greatest of scientists | attainments of such self-trained men as Crookes and 
is, therefore, never entirely free from the effect of | Faraday, who would find it extremely difficult to 
his surroundings, which consequently form part of | satisfy current requirements for entrance to our 
the fabric of history. universities. There is no reason to suppose that that 
Various aspects of this view are elucidated by the | type of mind is a product of the past, since in all 
Presidential Address given recently by Lord Rayleigh | spheres of activity outstanding thinkers are born, 
to The Physical Society, on “Some Reminiscences | and are not primarily the product of a particular 
of Scientific Workers of the Past Generation, and | system of education. Engineers may take pride in 
Their Surroundings.” The references to Lord Kelvin | the fact that the way of progress leading to member- 
will doubtless appeal to a wide circle, since engineers, | ship of their senior institutions is practically free 
naval architects and mariners owe him a special debt | from barriers best suited to those trained on book- 
of gratitude. The progress of science during the past | work alone. There yet remains to be devised 4 
century is easily seen, in view of the fact that in| practical system by means of which such young 
certain respects that distinguished scientist was the | minds can develop untrammelled by any hard and 
last of the encyclopedists in science, for he once | fast rules under the egis of wise and kind direction. 
remarked that his aim had been that of showing | The increasing ramifications which make for greater 
“a great chart, in which all the physical sciences | and greater specialisation render it very difficult to 
will be represented, with every property of matter | obtain results required for progressive thought, 
shown in dynamical relation to the whole.” Further, | which is not invariably facilitated by the expenditure 
he lived during a period when the prevailing practice |of money for the initiation of new schools and 
of circulating scientific literature was almost un- | colleges. 
known, whence the need for the ubiquitous “green; It is to be inferred from the foregoing remarks 
book,” which was valued by its owner as never was | that a history of science in general, and of engineer- 
a passbook by less worthy Scots, who might reason- | ing in particular, is not merely a collection of pictures 
ably hesitate before incurring the trouble and, | of inventors and their works, but rather, so to say, 
possibly, expense involved in delaying the departure |a film that shows the men working and moving 
of a train until the missing book arrived at the| under the influence of their surroundings. It 
station. Such things were more than mere trifles to | only by some such means that we can follow the 
one whose mode of thought favoured direct attack | reaction of different types of mind on one another. 





a programme was not formulated in the preparation | discovery, the attitude of Kelvin varied according 
of the classic Baltimore Lectures. It was thus in| to the circumstances of the case, for throughout 
the nature of things that on that occasion the | his life he treated the magnificent work of Clerk- 
lecturer even rediscovered old facts, in view of his | Maxwell with extreme apathy—he showed the same 
remark: ‘“ I am ashamed to say that I never heard | attitude toward quaternions—while he is said 
of anomalous dispersion until I found it lurking in | have sat for a full hour watching, for the first time, 
the formulas.” In such circumstances an audience | a Crooke’s radiometer. It is idle now to attempt 
is admitted to the mental laboratory of the lecturer, | any estimate of the effect of such attitudes on sub- 
and becomes an eye-witness of headlong leaps, | sequent history, but their occurrence goes to support 
mathematical agility, and perpetual recurrence to| the view that the human element enters into 
physical interpretations on the part of the speaker— | history of science. The presence of that element 
in short, to see the real man of history. Only those | went to make Clerk-Maxwell a savant, comp# 
who have studied under similar conditions can | with whom Kelvin was a man of science. 
appreciate the enthusiasm conveyed to students by | 
such workers, but the procedure makes heavy | 
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NOTES. 


Tue MANUFACTURE OF IRON AND STEEL IN SOUTH 
AFRICA. 


He Iscor Works of Messrs. South African Iron 
and Steel Industrial Corporation, Limited, at 
Pretoria, have now been in operation for some 18 
months. The installation comprises a battery of 
57 coke ovens producing 180,000 tons of coke 
per annum, a blast furnace having an annual 
output of 180,000 tons of pig-iron, an open-hearth 
steel melting shop capable of producing 180,000 tons 
of steel ingots per annum, and consisting of a 
400-ton active tilting mixer and two 100-ton tilting 
furnaces, and a heavy rolling mill plant for the 
production of joists, channels and rails and light 
rolling mill producing wire rods, fencing standards 
and merchant bars. The whole of this equipment 
had been brought into active operation by July, 
1934, and subsequently, on March 11, 1935, a sheet- 
rolling mill plant was placed in service. An 
interesting sound film of the new works, showing 
all the processes of manufacture, from the mining 
of the ore to the final rolling of the steel, was exhi- 
bited at South Africa House, Trafalgar-square, 
London, on February 4 under the auspices of the 
chairman of the Corporation, Dr. H. J. van der 
Bijl, who is at present on a visit to this country, 
and by the courtesy of the High Commissioner for 
the Union of South Africa. The admirable lay-out 
and flexibility of the installation, the manner in 
which heat and energy are conserved, and the 
general roominess of the works were well emphasised 
in the film. During the first year of its operation, 
namely, the twelve months ending July, 1935, the 
works turned out 100,000 tons of finished rolled 
products, comprising rails for the South African 
Railways and the Witwatersrand mines, and struc- 
tural and other sections for the building and engi- 
neering industries. The works were designed 
for an output of some 150,000 tons of rolled products 
per annum, but we are informed that the present 
production is already in excess of that figure. Even 
80, however, it is stated that the Iscor Works 
cannot meet the prevailing demand and further 
large extensions have been decided upon. These, 
which will cost some 1,500,000/., will include a 
second blast furnace, another mixer in the melting 
shop and additional rolling-mill equipment. The 
new plant will take about two years to complete 
and will increase the capacity of the works to 250,000 
tons of finished steel products per annum. 


Tue Five-Day Week IN INDusTRY. 

At the annual dinner of the British Chemical 
Plant Manufacturers’ Association, which was held 
at the Maison Jules, Jermyn-street, London, 8.W., 
on Thursday, February 6, Mr. J. H. G. Mony- 
penny occupying the chair, Mr. B. A. Bull gave 
an address on the “‘ Five-Day Week in Industry.” 
The speaker said that during the last decade industry 
had undergone material changes, all of which had 
increased the output per operative. At the same 
time, the vast problem of unemployment was not 
yet solved, for distribution had not kept pace with 
production. To bring about a balance between the 
two it would seem that working hours must be 
reduced ; and if this reduction was to take place the 
choice must be made between a lower number of 
working days and a shorter day. At present the 
working day was not, generally speaking, exces- 
sively long, and there was no great advantage in 
shortening it further. On the other hand, Saturday 
morning was not an economic period, as the time | 
worked was not fully productive, while the over- 
head charges were fully operative. A decrease in 
the number of working days, therefore, seemed the 
preterable solution, provided its introduction was 
accompanied by certain safeguards. In the first 
place, workers must understand that they were not 
to accept temporary employment during the long 
week-end, and the change must not result in con- 
tinuous overtime having to be worked. As regards 
the results obtained in his own firm, it had been 
found that, owing to other reorganisation, the 
output increased some 5} per cent. To counteract 
this it was necessary either to shorten hours, to 


and preparation for warfare, and in view of his 
distinguished career, the new Director of Mechanisa- 
tion will certainly ensure that the best engineering 
service that the country can give will be utilised in 
the interests of national defence. His experience 
eminently fits him for his new post. 
through both the South African and the Great Wars, 
was Secretary of the Mechanical Transport Com- 
mittee of the War Office from 1910-14, Deputy, 
Assistant Director 
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| decided upon, the five-day week was applied to all 
| departments, and it was then discovered in the 
| accounting department, for instance, that the work 
was done more quickly without any increase in 
staff. Generally speaking, costs also had been 
reduced, though the exact amount was not ascer- 
tainable owing to the presence of other factors. As 
regards other effects, it would seem that there was 
less absenteeism and an added zest for work. 
Though the five-day week might not be generally 
applicable, he felt that its introduction was mainly 
a matter of willingness to adopt it. 


AWaRD OF THE DuppDELL MepaL To Dr. C. V. 
DRYSDALE. 


The Council of the Physical Society have awarded 
the thirteenth Duddell Medal to Dr. C. V. Drysdale, 
C.B., O.B.E., for his outstanding work in connection 
with electrical and optical instruments. Dr. 
Drysdale was responsible for the design of the first 
accurate single-phase standard wattmeter in 1901 ; 
and this instrument was quickly followed by the 
first double wattmeter for polyphase measurements 
and by phase-shifting transformers for wattmeter 
and supply meter testing, He also devised an 
electrical regenerative dynamometer brake, strobo- 
scopic instruments for the measurement of the speed 
and frequency of induction motors and an electrical 
transmission dynamometer. In 1906, he developed 
the theory and made the first tests of the ratio and 
phase displacement of instrument transformers ; 
and three years later adapted the phase-shifting 
transformer to the design of the first alternating 
and direct-current potentiometer. This instrument 
is particularly suitable for evaluating telephone 
circuits, In the optical field, he developed the 
curvature theory to the treatment of aberrations, 
besides designing a universal optical bench for 
testing spherical and cylindrical lenses, an optical 
spherometer for microscopic lenses and a chromopto- 
meter for colour vision testing. During the war 
he was engaged on anti-submarine research at 
Harwich and devised a system of “ leader gear ”’ 
while later, as Director of the Admiralty Experi- 
mental Station, Shandon, he applied the alternating- 
current potentiometer to the investigation of the 
electro-magnetic field produced by a submarine 
cable in and above the water. From 1921 until 1929, 
he was Superintendnet of the Admiralty Research 
Laboratory at Teddington, and from 1929 till 1935 
Director of Scientific Research at the Admiralty. 
During these years he developed a fundamental 
theory of the action and design of electrical indicating 
instruments. 


THe DirRecTOR OF MECHANISATION. 


Much satisfaction will be felt in mechanical 
engineering circles by the appointment of Colonel 
A, E. Davidson, D.S.O., to the post of Director of 
Mechanisation at the War Office, as from June 29 
next. The appointment of a President of the 
Institution of Mechanical Engineers to a post of 
this kind is without precedent, and illustrates the 
growing recognition of the standing of the Institu- 
tion in military circles. In saying this, we do not 
imply that the appointment is to be looked upon 
as a tribute to the Institution rather than to Colonel 
Davidson himself. On the contrary, the growing 
status of the mechanical engineer in military affairs 
is in great measure due to the service that Colonel 
Davidson has rendered in both spheres. There is 
no need to argue here about the ever-increasing 
importance of mechanical engineering in warfare 


He served 


of Fortifications and Works, 


1924-25, Chairman of the Technical Committee 
Mechanical Warfare Board, 1927-31, and has been 
Assistant Director of Works, War Office, since 1931. 
A serving officer has little opportunity of expressing 








find some fresh outlet for their products, or to 


even his technical view publicly, but both in his 
“ Army 


dismiss employees. The first, course haying been! contribution on 
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appeared in our Jubilee Supplement in May of last 
year, and in his Presidential Address to the Institu- 
tion of Mechanical Engineers, Colonel Davidson has 
shown detail knowledge of the problems with which 
he will have to deal in his new post. We congratulate 
him on this well-merited honour, following his 
appointment as Aide-de-Camp to His Majesty the 
King, last year. 


THE ENGINEERING OUTLOOK. 
VII.—Macatine TOo.s. 


Tue fact that the demand for the products of the 
machine-tool industry comes entirely from manu- 
facturers and not from the general public inevitably 
makes the industry particularly sensitive to changes 
in the rate of general industrial activity. With any 
decline in the latter, manufacturers naturally tend 
to curtail, if not to abandon altogether, purchases 
of new machinery and to utilise existing plant until 
recovery is well established, and they have been 
once more able to make adequate allocations for 
depreciation. This tendency is well illustrated by 
the experience of the United States where an inven- 
tory of metal-working equipment undertaken by the 
American Machinist, revealed that in 1935, 65 per 
cent. of the machine tools in use were over 10 years 
old, while in 1930 the comparable figure was only 
48 per cent. Though similar statistics are not 
available in this country, there is no reason to 


Tasie I.—Machine Tools. United Kingdom Retained 





























Imports. 
Index , Index 
Monthly Average. Volume. | (1913 = oittee (Mo) : 
100). 7 > 
Tons. | 

1913 312 100 91 100 
1929 

Ist Qr. 771 247 161 176 

2nd ,, 892 285 180 197 

3rd _,, 867 277 195 214 

4th ,, 1,038 332 164 180 
1930— 

lst Qr. 1,130 362 155 170 

2nd ,, 980 314 150 165 

Srd ,, 548 175 180 198 

4th , 905 290 144 158 
1931— 

Ist Qr. 493 158 164 180 

2nd ,, 1,167 374 124 136 

3rd , 773 247 146 160 

4th , 1,062 340 167 184 
1932— 

Ist Qr. 523 167 200 230 

2nd ,, 27 88 210 231 

3rd , 391 125 142 156 

4th 294 94 299 329 
1933— 

Ist Qr. 282 90 219-0 241 

2nd ,, 236 76 228-0 251 

3rd , 251 80 255-6 281 

4th ,, 304 97 295-6 $25 
1934*— 

Ist Qr. |} 441 141 =| 228-8 251 

2nd ,, 532 171 208-8 229 

3rd 619 198 204-0 224 

4th 597 191 | 223-5 246 
1935*- 

Ist Qr. 535 172 231-9 255 

2nd ,, | 666 | 213 201-3 221 

3rd | 634 203 223-6 246 

4th | 734 } 245 | 225-1 247 








* Gross imports. 

believe that experience here has been radically 
different from that of the United States. 

The machine-tool industry is one of the first to 
feel the effects of a depression and one of the last to 
benefit from any revival in activity. Moreover, it 
would be expected that the effects of the depression 
would be more pronounced in the case of machine 
tools than in most other branches of industrial 
activity, since machine tools are probably less often 
replaced because they are worn out, than because 
improvements in design and the introduction of new 
types permit substantial savings in production costs 


to be made. It is therefore possible, though, of course 
not always advisable, for manufacturers to suspend 
purchases of new machine tools for very considerable 
periods if the demand for their own products falls off. 
As a result, it is estimated that domestic orders for 
machine tools in the United States fell in 1931 to 
little more than 10 per cent. of the 1929 peak. 


Nevertheless, owing to a set of fortuitous circum- 


stances, the machine-tool industry in this country 
felt the depression considerably less than might 
have been expected. Though home demand fell 
seriously between 1929 and 1931, the depreciation 





which 


Mechanisation,” 


of sterling and the entry of Russia as a large 
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purchaser resulted in an increase in exports from indication of the increased home demand can be/|in 1935. All other categories, with the exception of 


16,234 tons in 1929 to 23,826 tons in 1932. In the 
following year, however, Russian demand fell away 


seriously and exports declined to 8,900 tons, without | 


any substantial rise in the home demand taking 
place. 
of the depression and since then there has been a 
very marked recovery. 

It is unfortunate that no statistics for the pro- 
duction of machine tools or for orders received in 


this country are available. Inthe United States, the | 
National Machine Tool Builders’ Association pub- | 


Taste Ll.-—-Machine Tools. United Kingdom Exports. 


Index 
(19138 
100) 


Value 


Monthiv Average 
per ton 


| Volume 


Tons 


1,378 


1,408 
1,381 
1,267 
1,355 
1,304 
1,157 
1,079 
1,090 

guR 

Pal 
1,019 
1,874 
2.020 
2,048 
2,133 


1,742 
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lishes an index of new orders received by the industry, 
and this shows how sharp a rise in the level of activity 
may be expected, once recovery is well under way 
in the principal consuming industries. The index, 
which is issued monthly and is based on the average 
for the year 1926 = 100, fell from 155-8 in 1929 
to 19-6 in 1932, and after touching a low point of 


United Kingdo 
tiermany 
U.S.A 

France 
Switzerland 


Total 


’—INTERNATIONAL EXPORTS OF MACHINE TOOLS. 


1v20 


cent 
3-8 | 


United Kingdom 
Germany . 
France MH ¢ 
Switzerland , : 


Total | 117,704 | 100 


7-4 recovered to 27-1 in 1933. In 1934 the index 
averaged 46-2, but by August, 1935, it had reached 
125-8. Moreover, the bulk of this improvement 
was due to home demand. 

In this country recovery in the motor industry 
and other important machine-tool using industries 
took place somewhat earlier than in the United States 
and is in most cases now more firmly established. 
It would be surprising if home demand has not 
increased in a manner comparable to that given 


The year 1933, therefore, marked the trough | 


|obtained from the import figures which increased 
from 6,567 tons in 1934, valued at 1,416,055/., to 
7,708 tons, valued at 1,697,689/., in 1935. The 
high value per ton was thus maintained, indicating 
that many users of machine tools are still compelled 
|to purchase complex and precision tools from 
abroad. This is a serious situation which must 
| be faced by the British manufacturers of machine 
| tools, since, with the growth of mass production 
and the necessity of working to even finer limits, 
particularly, for example, in such industries as air- 
craft construction, there is likely to be a sub- 
| stantial increase in the demand for this type of tool. 
| At present there is little sign of a curtailment of 


|imports which showed a slight, almost continuous 
| rise throughout 


1935. A monthly average of 
quarterly imports is shown in Table I. 

Nevertheless, during 1935, considerable attention 
was devoted to the design of special purpose 
machine tools for use particularly by the locomo- 
tive and motor industries. In addition, a new 
small high-speed automatic lathe was developed of 
a type usually associated with Continental manu- 
facture. It is to be hoped that developments, such 
as these, will ultimately secure for the British indus- 
try a more substantial share of the home demand 
and will be instrumental in cutting down imports. 

A period of depression, such as the last five years, 
provides a strong incentive towards improvement 
in design and the development of new types of 
machine tools since manufacturers can be persuaded 


| to purchase new tools only if assured of very sub- 
| stantial reductions in running costs. There are two 


main lines on which this can be achieved, through 
increase of cutting speed and through reduction of 
the time during which the machine tool must remain 
idle. Generally speaking, the majority of improve- 
ments in recent years have been directed towards 
attainment of the first object with the introduction 
of special cutting tools and the development of 
rigidity in the machine. 

During 1935, manufacturers, without neglecting 
| further developments tending to increase cutting 
| speed, have devoted rather more attention to the 
| possibility of cutting down idle time. This involves 
simplification of controls and increasing the ease 
| with which the work is mounted and withdrawn 
from the machine. In some cases this has resulted 
in the almost complete elimination of the operator, 


milling machines, also showed an increase. The 
latter, however, have the highest value per ton. 
|A monthly average of quarterly exports is shown 
|in Table IT, from which it appears that the greater 
part of the increase took place in the early months 
of 1935, there being a slight though steady decline 
throughout the year. 

As regards the destination of exports, Russia 
continued to be the most important purchaser, 
although exports to that country at 4,863 tons 
| showed an increase of only 827 tons over the previous 
| year. There appears, therefore, to be little hope of 
a rise in exports to Russia to a level comparable to 
that attained in 1931 and 1932. The increase in 
exports between 1934 and 1935 was, in fact, fairly 
| well distributed over the principal markets, which 
| does much to remove the fear of a sudden collapse 
|in exports similar to that which occurred in 1933. 
| In Tables III and IV are shown international 
|exports of machine tools, from which it appears 
that on a tonnage basis there was actually a con- 
siderable decline in total exports. This was most 
pronounced in the case of Germany, whose exports 
declined from 131,592 tons in 1931, representing 
84-6 per cent. of the total exports of the countries 
given, to only 41,012 tons and 63-4 per cent. in 1935. 
United States exports are not available by volume, 
but it appears from Table III that that country is 
again seriously challenging the supremacy of 
Germany in the world’s export markets. The United 
Kingdom, however, showed the largest percentage 
increase in exports both by volume and value, and 
this country’s share of world trade was higher in 
1935 than in any previous year. 

The improvement in the demand for machine tools 
has already been reflected in the financial results of 
most of the principal manufacturers. There is, more- 
over, every prospect that this improvement will 
continue during the current year. The very fact 
that purchases were so severely curtailed during the 
depression, coupled with the growth of mass-pro- 
duction methods and the improvements in design 
which have been effected, must have created a very 
considerable potential demand which is likely to 
make itself felt as recovery is translated into im- 
proved earnings. Inthe United States it is estimated 
that if the 65 per cent. ratio of tools over 10 years 
old is to be maintained, the activity of the industry 
must average about 70 per cent. of the 1929 level 








die-cutting machines, for example, being directly 
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14-6 

62-1 

18-5 
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100-0 24,764 100-0 21,473 
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Per 
cent. | Tons. 
10-0 | 23,826 
131,592 84-6 | 105,233 
6,468 4-1 | 4,553 
1,963 | 1 1,355 


Per 
cent. 
10-3 
s0-7 
6-9 | 
2-1 | 


Tons 
13,915 
| 109.569 
9,437 
| 2,862 | 
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0 | 135,783 | 


Tons. 
15,495 
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100-0 


100-0 | 155,518 134,967 


Per | 
cent. | 
15-4 
| 76-7 | 
| 5-4 
| 2-5 


Tons, 
16,506 
41,012 

4,927 
| 2,555 


100-0 | 65,000 | 100-0 


91,163 





controlled from models of the work, and turning 
| lathes from sheet metal templates. Other improve- 
ments include control by a single lever or by con- 
| veniently placed and easily distinguished push 
| buttons. All these factors have caused a consider- 
jable speeding-up in the obsolescence of machine 
tools, and should, therefore, be responsible for a 
considerable widening of the demand. 

In the export field a substantial improvement took 
place in 1935, total exports standing at 16,506 tons, 


above. The absolute level of demand in the two| valued at 2,246,497/., against 12,218 tons and 
countries is, of course, affected by the fact that mass- | 1,609,979/. in the previous year. The largest in- 
production methods, which require elaborate and | dividual category and the one which showed the 
costly machine tools, have been more extensively greatest increase between the two years was lathes, 
developed there than in this country. Some! which accounted for one-third of the total exports 


ratio of 48 per cent. is to be attained, this percentage 
must be 115 per cent. In this country, apart from 
other considerations, a substantial demand for 
machine tools is likely to arise from the aircraft 
industry, since, in addition to the large numbers 0! 
aircraft required under the R.A.F. expansion pro- 
gramme, stress is being laid on the development and 
production of new types, which in most cases requir? 
the installation of a wide range of new tools. 
Little can be said with certainty regarding export 
demand. The total exports of the countries show" 
in Table IV have declined steadily since 1931, but 
in spite of this, British exports in 1935 were in exces* 
of those for 1931. In this connection, it must 20 
be forgotten that in 1930-32, exports from practically 
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DUAL-CONTROL MOTOR-DRIVEN PLAIN MILLING MACHINE. 


CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, 


ENGINEERS, 


COVENTRY. 
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Fic. 1. Front or MACHINE. 


all countries were swollen by large Russian purchases | 
and any substantial increase in the level of exports | 
in the near future must depend to a considerable 
extent on the state of the Russian market. Though | 
Russia may now be in a position to produce some | 
of the less complex tools, there is likely to be a fairly 
steady demand for the more complex types, and on 
the whole, a further contraction in world trade 
would appear unlikely. 

Increased prosperity on the part of the machine- 
tool industry is of considerable importance to the 
country as a whole, in view of the high rate of 
employment afforded. On the average, it is esti- 
mated in the United States that the machine-tools 
industry employs four times as many men per shop 
as the average of other manufacturing plants, 
while the value added to the raw material through 
labour alone amounts to about 50 per cent. or 
60 per cent. of gross selling value. Moreover, the 
greater part of the labour employed requires to be 
highly skilled. 

In this connection it is interesting to note that 
some producers of machine tools who have been 
working almost to capacity have been complaining 
of the difficulty of securing sufficient skilled labour, 
in spite of the recent statement of the Amalgamated 
Engineering Union that no shortage exists. | 














DUAL-CONTROL MOTOR-DRIVEN 
MILLING MACHINE. 














Tue plain milling machine shown in Figs. 1 to 3, J 
has been developed by Mesera. Alfred Herbert, Limited,| © "70 5+ Osivameat Minima, Atracnmanr. 
Coventry, to meet conditions of high output with high- 
speed cutting alloy tools found in modern practice.| 19 in. The working surface of the table is 58 in. by 


The machine is therefore unusually massive in con- 12 in. yWhen using the machine for large work, 


struction and is self-contained, the 7}-h.p. driving motor 
being housed in the base of the column. It has been|to enable the cutters and arbors to be changed 
designated the Herbert No. 35 dual-control motor-| without having to remove it. An intermediate arbor 
driven plain milling machine, the first descriptive | support is furnished for the overarm and has an 
term being applied from the fact that complete control | adjustable segmental bearing to resist feed thrust. 
in Operation can be obtained from the back of the | The support can be used between two straddle mills 
machine as well as from the front at the knee. The | or two gangs of cutters. 

range of both spindle speeds and table feeds is excep- Referring to Fig. 1, which shows a front view of the 
tional. There are 24 in each case, the speeds ranging | machine, the double-armed starting lever is seen at 
from 25 r.p.m. to 1,290 r.p.m., and the automatic | the top of the column. Movement of the lever for 
feeds from § in. to 60 in. per minute for all three | starting first releases a brake and then operates a 
motions of the table. The longitudinal feed is 36 in.,| switch that starts the motor. When stopping the 
the transverse feed 12 in., and the maximum distance | machine, the switch is opened before the brake comes 
from the centre of the spindle to the top of the table iz | into action, and the spindle is rapidly stopped. The 
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Back or MACHINE. 


brake also holds the spindle whilst the draw-bolt or 
|arbor nut are being tightened. The large dial with 
crank-handle below the control lever selects the spindle 
speed changes which are made through cam-operated 
| gears sliding on multi-splined shafts. Both gears and 
shafts are made of heat-treated nickel-chrome steel. 
|The lever seen behind the <lial is for reverse motion. 
|The dial can be rotated in either direction so that 
the changes can be made in the shortest possible time. 
|The feed changes are made by a similar dial at the 
| front of the knee. The amount of automatic feed 
| traverse is determined by micrometer dials, two of 
| which, for the vertical and transverse feeds, respectively, 
| are seen below the table. All are operated by a single 
removable lever with dog clutch engagement. The longi- 
| tudinal feed is engaged by a lever on the front of the 
|table saddle, the lever being moved in the direction 
|in which the table is required to travel. Levers with 
| similar operating movements on the front of the knee 
effect the transverse and vertical automatic feeds. 
The feed box is driven by spur gears from the first 
shaft of the driving box, transmission being by the 
shafts with universal joints seen in both Figs. 1 and 2. 
All the table feeds are entirely independent of the spindle 
speeds. The changes are made through sliding gears 
operated by cams actuated by the dial crank previously 
referred to. 

The quick power traverse to the longitudinal traverse 
of the table is driven by the small constant speed motor 
seen under the saddle at the left hand of Fig. 2. The 
motor is connected to the feed shaft through a multi- 
dise clutch operated by a lever at the front of the 
knee. The feed traverse and quick power traverse 
motions are interlocked. As the transverse and 








vertical traverses are comparatively short, the fastest 
feed motion is sufficiently rapid for setting purposes. 
Handwheels are provided for longitudinal and trans- 
verse hand traverse. The crank handle on the front 
of the knee gives hand traverse to the vertical move- 
ment. This operates through bevel gears and a non- 


the overarm is supported by a brace which is offset | telescopic vertical screw. The crank is disengaged 


by a safety clutch when not in use. The knee is 
clamped to the column by a powerful lever which effects 
the clamping along the whole length of the knee slide 
by moving a taper gib endwise by rack and pinion. 

All gears, bearings and internal mechanisms are 
continuously flooded by filtered oil from a pump 
inside the column, a glass oil-circulation indicator being 
provided. The same pump automatically lubricates 
the feed box. The cutting compound is provided 
by the motor-driven centrifugal pump seen at the base 
of the column in Fig..2. The compound is taken back 
to the tank at aq od by the telescopic pipe shown. 
The general utility of the machine can be. increased 
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by various attachments, ¢.g., a vertical milling attach- 
ment and a circular table or the unive milling | 
attachment illustrated in Fig. 3. This latter, as it | 
swivels in two planes on graduated bases, adapts the | 
machine for angular milling. The overarm is, of 
course, drawn back and the attachment fitted to the 
column slide. The distance from the face of the slide 
to the centre of the spindle is 124) in., and the maxi- 
mum distance from the spindle nose to the top of the 
table is 18 in. In both cases the figures apply only 
when the spindle is vertical, The spindle runs in 
ball and roller bearings and has a No. 9 B. and 8. 
taper hole, as against the No. 11 B. and 8. tape of the 
horizontal spindle. A slotting attachment for bolting 
directly to the column can also be supplied. The 
ram has a long adjustable bearing in rectangular 
guides and tools with either circular or rectangular 
shanks can be used. The attachment swivels on a 
graduated base so that slotting can be done at any 
ingle. The crankshaft runs on ball bearings and the 
stroke is adjustable to a maximum of 4 in. from zero. 











THE LATE SIR BRADFORD LESLIE, 
O.B.E. 

We regret to record the death of Sir Bradford 
Leslie, O.B.E., which occurred at Auckland, New 
Zealand, on Wednesday, February 5, at the age of | 
seventy. | 

Bradford Leslie was the only son of Sir Bradford 
Leslie, the well-known bridge-builder, who died so 
recently as 1926, at the advanced age of ninety-five. 
He was born on October 9, 1865, and after being 
educated at Marlborough went to India at the age of | 
eighteen as pupil to his father. The latter was then | 
engaged on the construction of the Jubilee Bridge over | 
the Hooghly at Naihati for the East Indian Railway. 
This was an important cantilever structure, which 
was completed in three years and put the producers | 
of the Ganges Valley in direct touch by rail with | 
Caleutta. The son was thus enabled to beco « 
acquainted with the details of bridge construction 
and also to assist in the survey of the Chibpore branch | 
of the East Indian Railway, another project on which | 
his father was then engaged. 

In 1887, Bradford Leslie, junior, became assistant | 
engineer on the Bengal-Nagpur Railway, and as time | 
went on was successively promoted to district engineer, | 
superintending engineer, and deputy agent and chief 
engineer. During his tenure of these various posts he 
was wholly or partly responsible for such works as the 
Damooda, Cossage and Subamicker bridges, for the 
new terminus at Howrah, and for other works on the 
system, as well as for the numerous routine duties 
of his department. 

After some years in the railway service, he came to 
London and joined Sir John Wolfe Barry and Partners 
as a consulting engineer, being particularly engaged 
on the design of locomotives and rolling-stock for India. | 
He also, for a time, occupied a position with Messrs. | 
Vickers, until, about 1913, he was obliged to give up| 
active work owing to ill-health. Nevertheless, in 1917 
he obtained a commission in the Royal Engineers and 
served in France until 1919, when he retired with the 
rank of Lieutenant-Colonel. He was twice mentioned | 
in despatches, and was appointed an Officer of the | 
Order of the British Empire for his services in con- 
nection with salvage and disposal work. Two years 
later he became chief engineer of the Madras Port 
Trust, a position he held in conjunction with the 
ehairmanship until 1928, During the time he occupied 
this post the facilities of the port were greatly improved, 
extended and modernised. 

Sir Bradford, who received the honour of knighthood 
in 1926, was elected an associate member of the Institu- 
tion of Civil Engineers in 1891, and was transferred to 
the member in I898. He also became a 
member of the Institution of Electrical Engineers in | 
1902. 


class of 








EvecrricaL INSTALLATION MATERIAL.—-Sinoe 1888 | 
Messrs. The General Electric Company, Limited, Magnet | 
House, Kingsway, London, W.C.2, have issued a series of 
general catalogues, the preparation of which has, for | 
obvious reasons, latter!» become a matter of some diffi- | 
culty, while cumbersomeness might easily defeat the | 
object of easy reference. In a new edition, which has 
recently been issued, the wise course has been taken 
of excluding certain sections, such as heavy engineering 
and seasonal “ merchandise "’ material, and seohieet the 
others as complete es possible. In this way, wires | 
cables and flexibles, wiring supplies, conduits and 
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FLAT-BELT CUTTING TOOL. 


THE trimming of a flat leather or fabric belt square 
with its face and edges is an operation which, simple 
as it seems, requires a certain amount of skill; in any | 
case when done with a knife against a straight edge, it | 
is always a tedious operation. The tool shown in the 
accompanying illustration removes both difficulties. 
It is known as the Alligator belt cutter and is now being 
marketed by Messrs. J. B. Stone and Company, 
Limited, 135, Finsbury-pavement, London, .C.2. 
The belt to be cut, which may be anything up to 8 in. 
wide by } in. thick, provided it is not metal-stitched, 
is placed with one edge against a levelling shoulder 
near the hinges of a clamping lever. The lever is then 


closed and held by one hand as shown in the photo- 
graph and the belt is securely gripped. The cutting 
knife is a narrow blade working in a slot at right angles 
to the levelling shoulder and projecting through the 
surface on which the face of the belt lies. The knife, 
as will be clear, is attached to a plunger, direct pressure 
on which will cut the belt through cleanly from edge to 
edge. The tool may be used on the floor as shown 
or on a bench, the projecting feet on the upper part 
being provided for this purpose, that is, for hooking 
over the edge of the bench to resist the cutting thrust. 
The knife is of alloy steel and, it is stated, can make 
several thousand cuts, being then easily replaced. 
The clamping lever and frame are of aluminium alloy. 
The weight of the tool complete is 4} Ib., and it is 
thus quite portable. 











THE UNION-CASTLE MOTOR LINER. 
**STIRLING CASTLE.” 


On Friday, the 7th instant, the twin-screw motor 
vessel Stirling Castle, which has been built by Messrs. 
Harland and Wolff, Limited, Belfast, for the South 
African Mail service of Messrs. The Union-Castle Mail 
Steamship Company, Limited, left Southampton on 
her maiden voyage to South Africa via Madeira. The 
vessel, which has been built under the surveys of the 
Board of Trade and Lloyd's Register, is of 25,550 gross 
tons and her principal dimensions are as follows : 
Length overall, 725 ft. ; length between perpendiculars, 
680 ft.; and moulded breadth, 82 ft. She has a/| 





| cruiser stern and a curved rounded stem, which, with 


the two masts and single low streamlined funnel, give 
her a pleasing appearance as will be evident from the 
aerial photograph reproduced in Fig. 2, on page 185. 
There are four complete decks, as well as orlop and 
lower orlop decks forward and aft of the machinery 
space, and spacious promenade and boat decks, which 
are visible in Fig. 2. The hull is divided into 12 com- 
partments by 11 watertight bulkheads, all of which 
extend to the upper, or C, deck ; all watertight doors 
below the load water line are of Messrs. Harland and 
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lower holds, Nos. 1, 2, 5, 6 and 7, are arranged for 
carrying ordinary cargo and the remaining holds and 
*tween decks are insulated for the carriage of fruit. 
Certain of the compartments are arranged for the 
transport of chilled or frozen produce, the total insu 
lated capacity provided being about 330,000 cub. ft. 
The refrigerating machinery was supplied by Messrs, 
J. and E. Hall, Limited, Dartford. The cargo hatches 
to the seven holds are served by 15 steel tubular 
derricks, two of which are capable of handling loads 
of 12 tons and one, at No. 2 hatch, loads of 30 tons’ 
The derricks are operated by Laurence-Scott electric 
winches. The deck machinery, all of which is electri- 
cally operated, includes a rke-Chapman warping 
winch and two warpi capstans, the latter having 
been supplied by Messrs. Stothert and Pitt, Limited. 
The steering gear is of the electro-hydraulic type, 
constructed by Messrs. Hastie and mpany, and 
operates a semi-balanced streamlined rudder. 

Accommodation is provided for 297 first-class passen- 
gers in single-berth and two-berth rooms, equipped 
with cot many of the rooms having private bath- 
rooms annexed. A special suite is arranged on C deck, 
and eight cabins-de-luxe are provided on D deck; 
492 cabin-class passengers are carried, for whom 
accommodation is provided in two-berth, three-berth, 
and four-berth rooms. The general scheme of decora- 
tion of the vessel is modern in style, combining simplicity 
and utility im a particularly effective manner. A 
notable feature is that indirect lighting is employed 
almost exclusively in the public rooms, and the whole 
decorative effect has been worked out round the 
lighting arrangements. It should be mentioned also 
that the use of choice timbers, including many South 
African varieties, is a distinctive feature of the decora- 
tive scheme. 

The principal public rooms include a large observation 
lounge, which surrounds three sides of the forward 
part of the upper structure. Doors lead from this to 
the promenade deck. In the main lounge, advantage 
was taken of the exceptional height available to 
introduce curved cornices containing lighting troughs, 
which provide practically all of the illumination 


although there are a few standard lights on veneered 


stems to illuminate the walls. Large windows in the 
latter open on to the deck and at the forward end there 
is a concert platform, Overlooking the main lounge is 
a card room, and aft of it, on the starboard side, is an 
attractive drawing room. On the port side a long 
gallery is provided, with windows opening on to the 
deck. 

The smoking room is decorated in a modernised 
Dutch style incorporating various African woods. 
Over the fireplace is a carved Coromandel pictorial 
map of the African continent. Doors from the smoking 
room lead to a sheltered verandah raised above the 
general deck level. The main staircase runs from the 
promenade deck to the swimming pool, passing the 
dining saloon in its course. In the staircase well 
a passenger lift is provided, and this is fitted with a 
new type of silent fire-resisting doors. The dining 
saloon is a particularly handsome apartment, with a 
circular domed ceiling and ivory coloured walls, the 


| chairs being of sycamore with blue coverings, and the 


rubber floor of blue and ivory in a radial design. 

The screens are of quilted maple and the webs 
necessary for strength at the sides of the ship have 
been made into architectural features with glass 
recesses used for dinner wagons. The cabin-class 
accommodation includes a dining saloon, children’s 
dining saloon, lounge, smoking room, writing room 
and children’s playroom, as well as a verandah and 
open-air swimming pool, Extensive open and covered 
promenade spaces, with a large sun deck and games 
deck, are provided in both classes of accommodation, 
Fire-protection arrangements are fitted to the latest 
Board of Trade requirements, including the Lux-Rich 
fire-detection and extinguishing system for the cargo 
spaces, Mather and Platt Grinnell sprinklers throughout 
the accommodation, ‘and Foamite Firefoam extin- 
guishers. Fire-resisting bulkheads, with the necessary 
fire doors, are provided to localise a fire if one should 
oecur. 

The propelling machinery of the Stirling Castle is 
notable in that it constitutes the highest powered 
British marine oil-engine installation so far completed. 
The engines, which together develop 24,000 shaft 
horse-power, are of the Harland-B. and W. double- 
acting two-cycle airless-injection type, each having 
ten cylinders of 660 mm, (26 in.) bore, with a piston 
stroke of 1,500 mm. (59 in.). One set under test 
the makers’ shops is illustrated in Fig. 1. Uniflow 


ssi of BPRS emetic 


fittings, ironclad switchgear, line contact breakers, | Wolff's design and construction. There is a continuous 
lighting fittings and glassware, small transformers, | double bottom, arranged to carry fresh water, water 

ing instr ts, motors, telephones and fans, | ballast, and oil fuel. A deep fresh-water tank is 
&o., are fully covered, as will be ‘agreed when it is stated | located between the shaft tunnels and deep transverse 
that the congue mater . ~ the commmpryaen J ocoupies | fuel tanks are provided forward of the auxiliary 
Mog way whioh ee euch = ry rapid A. wom, | machinery space. The total oil-fuel capacity is about 

’ : 3,900 tons. There are three cargo holds forward and 


possible. It is prefaced by an interesting summary of . . : 
the General Electric works and organisation, both at | four abaft the machinery space, with corresponding 
cargo ‘tween decks to the under side of B deck. . The 


home and overseas 


scavenging is employed with a tuned exhaust system. 
The upper and lower exhaust piston valves are operated 
by a lay crankshaft controlled from the main crank- 
shaft, and the work done on the exhaust pistons 
arranged to augment that derived from the mam 
pistons. Four electrically-driven turbo blowers supply 
the scavenging air, three of these being sufficient for 
| full-power working and the fourth being used as @ 
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Fig. 2. 


stand-by. The scavenging air is admitted to the 


cylinders through ports arranged in a_ tangential 


direction round the whole circumference of the liners, | 


the ports, when uncovered by the pistons, giving the 
swirling motion to the air necessary for good combus- 
tion. The exhaust is released by piston valves in the 


cylinder heads, the arrangement of ports and valves | 
|the exhaust valves, The niain pistons are oil cooled, 
A uniform | oil being delivered to the piston through the annular 


giving a unidirectional flow of gas and ensuring a 
perfectly fresh charge for each cycle. 


Tue Vesset on TRIAL. 


and safety. The tuned exhaust pipe arrangement 
assists scavenging by reducing the load on the blowers. 
In each of the cylinder covers there are two auto- | 
matic fuel valves, an automatic starting valve and a 
safety valve, in addition to the exhaust piston valve. 


|The fuel valves are located diametrically opposite 


each other and are arranged so that the spray clears 


temperature gradient is also obtained and the design | space between the piston rod and the enclosing cast- 
enables high mean-effective pressures to be used with | iron sleeve and returning through a channel bored 
smokeless combustion and a good margin of power through the centre of the rod. The cylinder covers 


and jackets are cooled by fresh water circulating in a 
closed system. Salt water is circulated through the 
oil and fresh-water coolers. 

The engine-room auxiliaries are electrically-driven 
and the power required for these, as well as for all 
other purposes on the ship, is supplied by five Diesel- 
engine driven generating sets, each of 700 kW capacity 
on an easy rating, located in an auxiliary engine room 
forward of the main engine room. The auxiliary 
engines are of the Harland-B. and W. two-cycle trunk- 
piston type, each having six cylinders of 350 mm. 
(133 in.) bore and a piston stroke of 620 mm. (24§ in.). 
The sets run at 260 r.p.m. Separate circulating 
systems are fitted for the fresh-water cooling of the 
cylinder covers and jackets and for forced lubrication 
and piston cooling. Scavenging air for each auxiliary 
engine is supplied by a rotary blower of the positive- 
displacement type driven from the crankshaft. Two 
Clarkson thimble-tube silencer boilers are heated by 
the exhaust from the main engines at sea and by oil 
fuel in port, and these supply all the steam required. 

Electrical heating is used throughout the vessel and 
the ventilating system is operated by electrically- 
driven fans. The amount of air supplied to the cabins, 
which is heated in cold weather, is under the complete 
control of each individual passenger. Numerous 
electrically-heated cooking appliances and much 
electrically-operated apparatus are installed in the 
galleys and pantries, including a large baker’s oven. 
In addition to a complete wireless installation for 
navigational purposes, a band-repeater system has been 
provided to enable both classes of passengers to hear 
the orchestra or wireless broadcast programmes in 
different parts ofthe ship. A luminous system of com- 
munication is installed to enable passengers to obtain 
the services of stewards or stewardesses rapidly and 
without noise. In general, it may be stated that the 
comfort and convenience of the passengers has been 
studied to an extent which cannot fail to render the 
Stirling Castle popular with the travelling public. 
She will, we understand, shortly be followed by a sister 
ship, the Athlone Castle, now being completed at 
Belfast, so that when these two vessels are in service 
the travelling facilities provided by the Union-Castle 
Line will be considerably augmented. 
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LABOUR NOTES. 


An editorial note in the February issue of the 
Amalgamated Engineering Union’s Journal, expresses 
the opinion that “ it is wrong and misleading, not to 
say, mischievous, to talk of a shortage of skilled 
labour " in engineering. ‘* Unemployment,” the writer 
says, “is still a fact of considerable magnitude in the 
industry. The percentage of unemployed among the 
insured workers attached to the industry at the end of 
last month was 9-7. 
show the same phenomenon of unemployed persons 
connected with each branch. The percentage of 
unemployed in general engineering, according to the 
last official figures available, was 10-7; in electrical 
engineering it was 5-2, in marine engineering 19-7, in 
constructional engineering 15-4 and in the motor 
vehicle, cycle and aircraft industries 6-9. It is 
literally unbelievable,”’ the writer declares, “‘ that these 
categories of unemployed include no skilled craftsmen 

we know they do.” 


‘There are,” he goes on to say, “skilled men 
available who do not find employment because 
employers consider them to be too old. There are 
young men skilled in the trade who have not been 
mployed since they finished their apprenticeship. 
These are two sources from which employers wanting 
skilled labour should draw a sufficient supply. No 
temporary or local shortage, we believe, would exist if 
firms would give these men a chance, and, quite as 
important, provided assistance to enable men, who find 
employment at a distance from their homes, to remove 
their families to the neighbourhood. A temporary 
ind local shortage may arise in the case of particular 
sections of the eraft, which would disappear entirely 
if the available unemployed skilled labour, accustomed 
to certain sections of the industry, was adapted to 
carry out the particular phase of the craft in which, 
it is alleged, there is a shortage. These men possess 
the necessary maturity of craft; it only requires 
developing, and the exercise of a spirit of tolerance by 
those responsible for the industry, to fit this type of 
skilled labour for the employment in question.” 


It is stated that the union is prepared “to go 
thoroughly into this question of alleged labour shortage” 
with the employers if it is assured that the considerations 
indicated “ will be paramount in the inquiry.” “* We 
do not say,” the writer continues, “ that a shortage 
may not arise if present tendencies in the industry 
continue ; but we do say that it has not yet arisen, 
having regard to the number of older men with skill 
and experience available, the number of finished 
apprentices who have not yet found employment and 
the continuing high percentage of unemployment in 
every section of the industry.” 


In January, the home branch membership of the 
Amalgamated Engineering Union increased from 
203,270 to 204,382 and the colonial branch membership 
from 25,089 to 25,249. The number of members in 
receipt of sick benefit increased from 3,032 to 3,681, 
and the number in receipt of superannuation benefit 
decreased from 14,036 to 13,997. The 
members in receipt of donation benefit decreased from 





| the 


number of | 


3,125 to 2,947, and the total number of unemployed | 


members from 13,115 to 11,923. 


One of the recommendations of the Home Office 
Committee on Coroners is that an inquest should be 
held in all cases “ where there is reasonable ground for 
suspecting that death is due, wholly or in part, to an 
illness or disease (including poisoning by gas, vapour 
or fumes) resulting from the nature of a process or 
operation in which the deceased has at some time been 
employed.”” Another is that “ it may often be desir- 
able that medical practitioners representing the 


employers and workpeople should be able to attend at | 
the | 


the post-mortem examination,” provided that 
responsibility for the examination remains with the 
person appointed to conduct it. 


A memorandum issued last week by the Ministry 
of Labour states that the Government has informed 
the Secretary-General ot the League of Nations that 
it will ratify the draft convention concerning work- 
men’s compensation for occupational diseases (revised 
1934). The effect of this convention is to add silicosis 
and various other diseases to the list annexed to the 
draft convention of 1925 on the subject which was 
ratified by Great Britain. As to a recommendation 
concerning responsibility for the protection of power- 
driven machinery, the Secretary-General has been in- 
formed that the principle underlying it is accepted by 
the Government. It is contemplated that legislation 


in the direction recommended will be introduced at a 
suitable opportunity. 


ENGINEERING. 


Of the unemployed persons on the registers in Great 
| Britain at January 20, about 51 per cent. were applicants 
| for insurance benefit and about 34 per cent. for unem- 

ployment allowances, while about 15 per cent. were 
uninsured or were, for other reasons, not entitled to 
|apply for benefit or unemployment allowances. In the 
case of about 46 per cent. of the total of 1,844,088 per- 
sons on the registers, who were applying for benefit or 
unemployment allowances, the last spell of registered 
unemployment had lasted less than six weeks; for 


All the sections of the industry | about 59 per cent. it had lasted less than three months, 


| and for about 71 per cent. less than six months. About 

20 per cent. of the total had been on the register for 
12 months or more. A considerable proportion of the 
persons who have been on the register for extended 
periods will have had one or more short spells of employ- 
| ment, lasting not more than three days each, during 
such periods. 








As compared with the position at January 28, 1935, 
| there were on January 20, 1936, 42,801 fewer unem- 
| ployed in coal-mining, 23,017 fewer in engineering, etc., 
| 13,968 fewer in shipbuilding and ship-repairing, 10,134 
fewer in iron and steel manufacture, and 9,940 fewer in 
metal- goods manufacture. In the building trades, there 
were 40,745 more and in public works’ contracting 8,132 
more. 


The National Union of Lock and Metal Workers has 
accepted the offer on the wages question made to its 
members by the Lock Manufacturers’ Association. 
About 2,500 workers in Willenhall, Wolverhampton, 
London, Liverpool and Wigan are affected by the 
agreement, under which male workers receive increases 
of 28., 2s. 6d., and 3s. a week, according to grade, female 
workers of eighteen years and over, engaged on plain 
day rate, an increase of 2s. a week, and female workers 
of over twenty years engaged on power pressing, emery- 
wheeling, varnishing and polishing, an increase of 2s. 
a week. 


A note in the January issue of the Monthly Review, 
ublished by the U.S.S.R. Trade Delegation in Great 
ritain, states that a new movement is spreading 
rapidly in Russia which has for its objective the com- 
pletion of the second Five-Year Plan before the 
scheduled date in 1937. A number of large enterprises 
have undertaken to raise output in 1936 to the levels 
planned for 1937. The copper industry, which in 1934 
lagged behind the output estimates, has made enormous 
progress in 1935, and has undertaken to produce 
82,000 tons of copper in its present plants during 1936. 
According to the original estimates, this output was to 
have been achieved in 1937. At the end of the first 
Five-Year Plan in 1932, the output of copper was 
46,000 tons. The rapid development of this industry 
opens up, it is pointed out, broad prospects for the 
electrical and other industries using large quantities of 
copper. The All-Union Electro-Technical Trust and 
Moscow electro-combine are among the enter- 
prises that have undertaken to complete the second 
Five-Year Plan in four years. 





\ number of plants in the tool industry have also, 
the Review’s contributor says, joined the new move- 
ment. This industry had to accomplish the production 
of 200 new types of tool-cutting machines by 1937, 
and many thought that the task would be beyond 
the capacity of so young an undertaking. However, 
as a result of the excellent work of its designing depart- 
ment, it will, it is stated, not only be able to complete 
the task a year in advance, but to achieve even more 
| than is stipulated in the original schedule for 1937. 
| The Yaroslavl rubber combine, the synthetic rubber 
| plant in the same city, and the Chelyabinsk tractor 
| plant are among other enterprises which have under- 
| taken to complete the Five-Year Plan in four years. 


According to the writer, whose views have just 
been given, “ it will be mainly due to the Stakhanovites 
| if Soviet industry registers in 1936 the increases in 
| production which were originally scheduled for 1937. 
Alluding to the Stakhanovite movement in the speech 
which he delivered at the second session of the Central 
Executive Committee of the U.S.S.R., a full report 
of which appears in the January Review, Mr. Molotov, 
the chairman of the Council of People’s Commissars 
said that the problem which confronted Soviet Russia 
was how to reach the technico-economic level of the 
advanced capitalist countries. The Stakhanovite 
movement enabled them to take a further big step 
towards its solution. They should rely on it to mobilise 
the greatest number of workers in the struggle to 
overtake and surpass the advanced capitalist countries 
in the mastery of technique. “*‘ We have already,” he 
declared, “‘a good many people who can set before 
themselves the task of working not worse, but better 
than is done abroad, of utilising machines and tools 
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not worse, but better than is done abroad, of securing 


| productivity of labour in factories and mills not lower 








but higher than abroad.” 


The weekly organ of the International Labour 
Office at Geneva states that in a communication to 
the Minister of National Economy, the Bulgarian, 
Manufacturers’ Association expresses the view that 
the Legislative Decree of September 5, 1935, intro. 
ducing the system of work in four shifts a day of 
six hours each for each worker, is premature and involves 
very little gain to the workers, but serious injury to 
Bulgarian industry. The communication therefore 
asks that certain modifications be made when the 
regulation for the application of the Decree is drafted, 
so as to adapt it to the realities of Bulgarian industrial 
life, and with this end in view it gives certain details 
relating to the possibility of putting the four-shift 
system into practice. 

Only very few undertakings, it states, including 
electricity-supply stations, coke ovens and rolling mills 
work continuously throughout the week all the year 
round. A slightly larger number work day and night 
at certain times of year only, or work three shifts 
throughout the year, but observe the Sunday rest. 
These include mills, potteries,” mines, glassworks, 
undertakings engaged in the distillation of oil-bearing 
plants, and cement and lime works. These under- 
takings, in which work is continuous but of a seasonal 
character, will find it impossible to maintain four 
shifts. Moreover, the reduction of working hours from 
eight to six per shift will automatically entail a 
decrease in wages. The technical difficulties and the 
increased charges resulting from the introduction of 
the four-shift system will compel many undertakings 
to abandon continuous working and adopt the two- 
shift system in its place. It is also to be feared that 
this may increase unemployment, contrary to the 
intentions of the International Labour Conference in 
adopting the principle of the 40-hour week as a measure 
against unemployment. 


The communication reproduces the text of the 
reservation made by the Bulgarian Government 
delegate at the last session of the International Labour 
Conference, which was, it will be recalled, to the effect 
that Bulgaria, while accepting the. principle of the 
reduction of hours, would not carry it into effect until 
agreement had been reached with the other Balkan 
States for its simultaneous application. It recalls the 
satisfaction felt by the Bulgarian employers on that 
occasion, and mentions their disappointment at finding 
some months afterwards that the Bulgarian Govern- 
ment had changed its attitude without apparent 
reason and introduced the four-shift system without 
consulting the Association. 





Industrial and Labour Information states that 
unemployment increased in Germany towards the 
close of 1935. The number on December 31 was 
2,506,806, or 522,354 more than a month earlier ; but 
this figure is still about 100,000 smaller than that 
registered at the end of 1934. In the metal industry 
there were 73,000, or 24-7 per cent., fewer unemployed 
than a year ago, and 45,000, or 16 per cent., fewer in 
the salaried groups. The building industry on the 
other hand, shows the largest increase ; the number of 
unemployed here has risen by 235,000 since Novem- 
ber 1935, and 162,000 of these are skilled workers. 
The number of unemployed in outdoor occupations 
has increased by 330,000 in all, or 63-4 per cent. of 
the November total. A lack of skilled workers has, 
however, been felt in certain industries. The number 
of unemployed in receipt of unemployment benefit 
has increased from 387,000 in November, 1935, to 
660,000 in December; the number in receipt of 
emergency assistance has increased from 667,000 to 
749,000 ; and the number in receipt of public assistance, 
from 340,000 to 376,000. The number of unemployed 
occupied on emergency works has fallen, and, as far as 
concerns the works subsidised by the Institution for 
Employment Exchanges and Unemployment Insur- 
ance, stood at only 119,000 on December 31, 1935. 


The Labour Office of Frankfurt-on-Main broadcasts 
a daily list of vacant situations for skilled workers. 
This method was adopted in order to meet the shortage 
of such workers which began to be felt in certam 
industries in the district some 18 months ago. The 
use of the wireless enables the unemployed to be 
informed of vacancies on the day on which they occur. 
Recently a list of specialists (salaried employees, 
engineers, &c., with exceptional qualifications of some 
sort) who required employment has also been broad- 
cast daily. The extension of the method to all parts 
of Germany is suggested. 
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TURBO - ELECTRIC PROPULSION 
EQUIPMENT. OF THE LINER 
*«* NORMANDIE.’’* 


By M. E. Roru. 


Arrer the many detailed articles which appeared 
last May in technical journals, it may be asked whether 
there is still something new to be told about the turbo- 
electric propulsion equipment of the liner Normandie. 
Actually, all these articles were drawn up before the 
trials of the ship, and consequently do not take into 


account the evidence brought to light at sea. After | elation to the steam-inlet valves, can be regulated at will. 





parallel. The equipment on the two sides is com- 
pletely independent. The “Set-up” switches only 
allow the two propeller motors of one side to be fed 
by either of the two alternators of that particular 
side. The motors and alternators being synchronously 
connected, the ratio of the turbine speed to that of the 
propellers is fixed as in a mechanical coupling by gears. 
This ratio, which is that of the number of poles on the 
motors and alternators respectively, is equal to 10. 
The speed of the ship must, therefore, be set by varying 
the speed of the turbo-alternators, which are provided 
| for this purpose with governors, the setting of which, in 
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five months of regular service between Le Havre and 
New York, it is possible, from an observation of facts, 
‘o obtain information useful for the future, both for 
semanercial ships and warships. First, let us recall 
riefly the principal characteristics of the engines of 
the Normandie, which were designed and produced 
by the Société Alsthom in co-operation with the Cie. 
Générale Transatlantique and the Penhoét Shipyards. 

© propulsion equipment consists of four synchronous 
Sober motors fed by four three-phase turbo- 
ternators, complete with switchgear, manceuvring 
“qipment, and the necessary controls. No provision 
** made for connecting the turbo-alternator sets in 


ee 





* Paper read before the Institute of Mari 
arine Engineers, 
on Tuesday, February 11, 1936. Abridged. ™ 








approaching synchronism, i.e., about one-quarter of the 
maximum speed. The propeller motors can then 
finally be brought into step as synchronous machines 
by applying the excitation. During these various 
manoeuvres the alternators are over-excited so as to 
accelerate the propellers rapidly ; the excitation of the 
alternators can only be reduced when the running of 
the whole equipment has settled down. This series of 
operations is performed by means of a single lever 
for each set, called the “ operating lever.” To accele- 
rate the propellers from the manceuvring speed, that 
is, quarter speed up to full speed, a second lever, 
the “speed control lever,” is actuated. This latter 
lever alters the setting between the governor and the 
inlet valve of the corresponding turbine in such a 
way that the governor inlet-valve system attains a new 
equilibrium position for all turbine speeds between 
maneeuvring speed and full speed. 

The installation of the engines was finished in 
December, 1934, and the time which passed between 
this date and the first trip to sea, on May 5, 1935, a delay 
which was necessitated for the completion of the hull, 
was utilised for finishing off of the equipment. The 
sea trials were performed in a particularly short space 
of time. The liner started her maiden voyage on May 29 
and has since completed nine return journeys without 
mishap, As in the past, electric propulsion is thus shown 
to be an absolutely reliable propulsion system, being 
at least as reliable as geared transmission. Moreover, 
many months’ navigational experience has clearly shown 
that, as expected, this system gives the following 
advantages when compared with geared propulsion : 

Firstly, it is known that reduction gearing can give 
rise to noise and vibration, whereas electrical trans- 
mission, on the contrary, is practically silent and does 
not cause any vibration. The use of closed-circuit 
air cooling with water-circulated air coolers has the 
advantage of muffling the magnetic and ventilation 
noises which occur in the motors, as well as other advan- 
tages in simplicity and safety. Moreover, the accu- 
racy with which the turbines, alternators and motors 
have been balanced has avoided all mechanical vibra- 
tions, so that the vibration felt on deck was due to 
causes inherent in fast moving ships; particularly the 
propellers. 

The speed of liners should be reduced in winter so 
as to avoid tiring the passengers and to reduce the 
stresses on the hull. By using electric propulsion, 
the ship can run at pre speed with its four propellers 
and only two of the turbo-alternators. As the power 
required for propulsion varies approximately as 
the cube of the speed of the ship, this reduction by a 
half of the propelling power only corresponds to a 
decrease in speed of about 20 per cent. Actually, it is 
not possible to develop exactly half power with two 
turbo-alternators working, without some _ special 
device, for, being synchronous with the propellers, 
they would have to develop their full power at a 8 

of 20 per cent. below normal. For this it would be 
necessary to overload them, but it is possible to obtain 
these conditions exactly by using propellers of smaller 
pitch for winter service than those employed in 
summer. 

The efficiency of the synchronous propeller motors 
does not change much between full load and half 
load ; the same applies to the two alternators in use, 
which are working under practically the same conditions 
as in normal running. Also the efficiency of the two 
turbines in operation remains very near the maximum, 
especially if the power taken by the engine auxiliary 
equipment is taken into account, as the number of 
auxiliary machines in use is only half what would be 
required by a geared-turbine propulsion equipment. 
The resulting saving in consumption obtained by 
stopping two of the four turbo-alternators for half 
load running is of the order of 8 per cent. to 10 per cent. 
But economy in consumption is not the only consi- 
deration associated with the possibility of paralleling 
that is provided by electric propulsion. During winter 
service, the two turbo-alternators not in use can be 
taken down and examined at leisure. Once the 
examination of the two turbo-sets is finished, they can 
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The method of speed regulation is worthy of close 
examination because herein lie certain important ad- 
vantages of turbo-electric propulsion. When stationary 
the circuit between motors and alternators is broken 
by reversing switches; these switches also serve to 
reverse the direction of rotation of the propellers by 
changing over two of the three phases of the three- 
phase system ; as there is now no connection between 
the motors and alternators it is possible to leave the 
turbo-alternators running at reduced speed; this 
reduced speed is about a quarter of the maximum speed. 
To start up, the alternators are first excited, then the 
reversing switches are closed in the required direction ; 
the propeller motors which are not yet excited, but 
which are provided with robust squirrel-cage windings, 


be put into service and the examination of the other 
two can be proceeded with. Thus the laying-up 
periods of the ship can be reduced to a minimum, 

The advantage, from the point of view of safety, 
of being able to run with four propellers and a reduced 
number of turbines (with a practically instantaneous 
throwing out of gear of a turbine), was demonstrated 
in the course of the first crossing. Trouble in the 
condenser on one set having caused it to be shut down, 
it was possible to change from running with four tur- 
bines and four propellers, to running with three 
turbines and four propellers in the space of three 
minutes, The speed was only reduced by 2 knots 
during the repairs. This mishap did not prevent the 
setting up of a speed record during this first crossing. 
For this shutting-down operation it is only necessary 
to thrown open the field switches on the two sets 





start up as induction motors and rapidly attain a speed 





concerned, The turbines on this side are brought 
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Fig.9. DIAGRAMMATIC LAYOUT OF LINDHOLMEN SYSTEM 












































automatically and progressively to a quarter of full | are thus reduced, and even 
speed ; the excitation being switched off, the “ set-up ” | for the first stages the blade 
switch can be operated to bring the two propellers of | height is large. These are 
that side on to the turbo-alternator set which is still in | favourable conditions for 
order and this can then be run up to speed again. | high efficiency since, other 

What operations would have been necessary with| things being equal, they 
geared transmission ? Although it would be necessary to | lead to high values of speed 
stop the turbine the condenser of which was damaged, | coefficient. (The speed co- 
it would have been quite out of the question to keep the | efficient of a guide-blade 
corresponding propeller stopped, so that it would have | is the ratio of the speed V 
necessitated disconnecting the turbine, which, in turn, | of the steam leaving this 
would have meant stopping the tunnel shafting.| blade to the theoretical 
The coupling is effected by bolts which must be taken | speed V, corresponding 
out. But even to stop this tunnel shafting it would|to the partial heat drop 
have been advisable to slow down the boat considerably, | undergone. The more per 
as braking at high speed by a mechanical brake is a | fect the contourand machi 
very tricky operation. We do not think we are being | ning of the blade and the 
pessimistic in estimating a considerable slowing down | greater the biade height 
of the ship over a period of several hours. | the more nearly does this ratio become unity.) 

It might be feared that the steam and fuel consump- f 


‘ 
~ 


a 


502.8.) 


tion of the engines would be a little higher at all loads | 300 mm. even in the first few stages. This promotes | have stopped in a much shorter distance. 
The efficiency | very satisfactory speed coefficients of the order of | added that these results were obtained although the 
The dividing into two of the steam flow in the | propellers used had a greater pitch when going ahead 


than that of a similar geared equipment. 
of electrical transmission is actually slightly lower | 0-98. 
than that of gearing. But on the contrary, the con- | last stages leads to very low steam velocity at the- 
sumption of fuel oil during the first few voyages was 290 | exhaust, and at the same time allows the blade heights 
grammes per horse-power*-hour (0-649 Ib. per horse- | to be limited to values only entailing moderate stresses. 
power-hour) including all ship and engine auxiliaries—a | When running economically (i.e., two turbo-alternators 
figure which is exceptionally low. (The consumption | and four propellers), the velocity of the steam leaving 
is corrected to what it would be for a fuel oil with a | the last turbine wheel is only 150 m. per second (492 ft. 
calorific value of 10,500 calories per kilogram.) i 
The guaranteed steam consumptions and those | than 2 per cent. 
obtained in tests are given in the following table:— | The maneuvring power of the Normandie was 
| particularly appreciated in the course of certain intricate 
- | manceuvres, such as going astern out of St. Nazaire 
70,000 hop | ag... & m1. : : : 
(2 alterna. | On May 5. This maneuvring power must be attributed 
tors work- | principally to the electric propulsion. Actually, there 
ate \is available a true clutch with a practically instan- 
taneous action. With the turbines turning slowly 
and the ship stationary, suppose that the order is 
given “Slow ahead.” In a few seconds the propeller 
| motors, which have started as asynchronous motors, 
have reached quarter full speed, as they have very 
nearly their normal running torque to accelerate them. 
The ship accordingly responds at once. The same 
applies to going astern. With a geared propulsion 
equipment it would be impossible to leave the turbines 
running slowly with the ship stationary, and it 
would be dangerous to fit quick-acting governors 
in a transmission of this kind, such as are used to 
control the turbines of the Normandie. 


Power 


s 


120,000 
h.p 


160,000 
hp 


output on 


propeller 


3-725 


CGmaranteed steam consumption 3-760 
in kg. per h.p.-hr | 

Actual steam consuraption (not | 3-627 
corrected) in kg. per b.p.-hr 

Actual steam consumption in 3-546 3-506 
kg. per h.p.-hr. corrected to | | 
Guaranteed steam conditions | | 

' 


3-687 4-009 


3 


956 


These brilliant results are explained by the fact 
that in a turbo-electric propulsion equipment, the | 
designer is permitted greater freedom in the choice | 
of the characteristics of the machines. In the case 
of the Normandie, it has been possible to spread out 
the total available heat drop in such a way as to obtain 
the maximum hydraulic efficiency for each partial 
expansion. This efficiency is a function of the ratio 
of the theoretical steam velocity V, to the peripheral 


speed of the moving blades uv. In an impulse stage every 20 seconds for half an hour. 


mancuvring is much more rapid than is necessary 
for entering ports—even particularly tricky ones 
}such as New York. There, 67 different manceuvres 


V > ’ 
it is @ maximum for values of —°. of about 2. Now, in 
u 


Va ps : 
the present case, the mean value of —° is 2-09 for 
u 


economical running and 1-95 for running at full power. | 
It has been possible to obtain this result, while at 
the same time keeping a relatively small blade diameter 


for the first high-pressure stages. The windage losses | Reversing tests have also been carried out at a speed 


* 1 French horse-power 736 watts. 


per second) and the resulting loss of efficiency is less | 





have been recorded in 1 hour 34 minutes, but only | to a higher temperature the feed water for t 
31 of these manwuvres required reversals—that is, | with steam extracted from the turbine ; (3) lastly. 
an average of eight per turbo-alternator set, which is | re-superheating the steam at a suitably chosen stage 
| equivalent to a reversing mancuvre every 8 minutes. | of its expansion in the turbine. 

| It may be said at once that re-superheating 
of 28 knots. The trial that was carried out at this | some of its advantages in practice, owing to the com 
| speed caused the ship to stop in 1,760 m. From the | plicated installation required for its application, 
graphs recorded, it can be stated that by setting the | it has only been mentioned for record. 
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In the | over-excitation at higher values, and by going astern 
turbines of the Normandie the blade height is more than | with the propellers under full power, the ship would 


It must be 


than those for which the equipment was designed, and 
the effective pitch was even greater when going astern. 
The test, which had not been anticipated, succeeded 
because the equipment was of sufficiently generous pro- 
portions to stand up to asynchronous running and the 
corresponding over-excitation for several minutes. 

It might be feared that in rough weather the speed 
must be reduced on account of the viclent power 
variations corresponding to the large variations in the 
depths of the propellers and the resulting racing and 
braking. In effect, it might be thought that there 
would then be the fear of motors and alternators 
getting out of step. Although the liner has undergone 
very considerable pitching and rolling during the last 
few crossings, which in some cases has been sufficient 
partially to uncover the outboard propellers, this has 
never caused the motors to drop out of step and the 
increase in speed has only been a few revolutions per 
minute. On the other hand, the power at this instant 
on the corresponding turbo-set fell to 7,000 kW. This 
result must be attributed to two principal c»use:— 
firstly, to the great stability of the synchronous 
coupling which had been provided to ensure a very 
high drop-out torque, and secondly, to the properties 
of the governors, to which attention has already been 
drawn. 

With regard to improvements in the equipment itself, 


The damping windings of the propulsion motors | one must look to the adoption of a high-pressure steam 
had been designed to withstand a reversing mancuvre | cycle, approaching those actually used in land power 
This rate of | stations. 


It is known that improvements in the 
steam cycle can be obtained: (1) By increasing the 
pressure and the temperature of the steam, and by 80 


improved vacuum at the condenser; (2) by heating 
he boilers, 
by 
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to increase the temperature as well as the pressure 
when selecting a very high pressure. For a given 
temperature, if the pressure is raised beyond a certain 
point the heat available diminishes. The lower the 
temperature given, the lower will be the pressure at 
which this diminution will commence. For the same 
temperature of reheating, the more the pressure 
increases the more appreciable is the gain obtainable. 
In practice, the various considerations imposed by 
the conditions of installation and working may limit 
the efforts to obtain a higher thermal efficiency. 

Before deciding upon an alternative, it is proposed 
to examine a number of cycles obtainable and to 
calculate the saving in consumption effected by each 
one. In Fig. 1 have been grouped the results of 
calculations with regard to six cycles, actually obtain- 
able, and taking as reference the cycle used on the 
Normandie (cycle No. 1). Cycle No. 2 is the cycle of 
the Normandie slightly improved by an increase in the 
vacuum at the condenser. We see that a gain of 3-8 
per cent. with reference to cycle No. 1 would be easily 
obtained by a small increase in the area of the condensers. 

These figures principally of value for comparison. 
and the various cycles chosen result from practical 
considerations bearing on the conditions of raising 
the steam, and on the temperatures of superheating 
actually admissible. The consumptions shown corres- 
pond only to the flow of steam in the turbine ; in other 
words, the efficiency of the boilers, the auxiliary 
Services, and the losses of pressure and heat between 
the various apparatus, are not allowed for. On the 
other hand, allowance has been made for the efficiency 
of the feed heaters, and for the power taken by the feed 
pumps. It will be noticed that the Table, instead of 
being based on a constant output, includes values for 
output varying for each cycle. This is to keep, in 
tach case investigated, the same turbine low pressure. 

Experience of high-pressure land installations and the 
similarity between land turbines and those installed 
on board the Normandie, confirm that it is possible 
‘o obtain without risk a similar equipment with a 
steam cycle having the following characteristics :— 

{ Pressure, 1,200 lb. per sq. in. 
| Temperature, 500 deg. C. 

Reheating of feed water to ... 200 deg. C. 

Vacuum at exhaust ... ‘ ... 96 per cent. 

According to Fig. 2, the adoption of this cycle would 
give the following advantages compared with the 
Present cycle of the Normandie, and for the same 
installed power:—({1) A saving in fuel oil of 21-5 
per cent. or 2,000 tons per voyage (Le Havre-New 

ork and back). On @ basis of fuel oil at 105 francs 


At the turbine inlets 












per ton and on 24 crossings a year, the annual saving 
works out to approximately 5 million francs; (2) a 
reduction of 22-5 per cent. in the output of steam from 
the boilers, and consequently a reduction in their 
number ; (3) a reduction of 33 per cent. in the quantity 
of steam to the condenser, which would enable, for 
an equal turbine output, the dimensions and weight 
of the low-pressure end to be reduced to such pro- 
portions that it would be possible to design sets of 
from 40,000 h.p. to 45,000 h.p. at 1,200 Ib. per square inch 
and 500 deg. with a single exhaust, lighter than the sets 
of the same output at 334 lb. per square inch and 
325 deg., which must have a double exhaust; (4) in 
consequence of the above facts, an appreciable reduction 
in the weight and space of the boilers, turbines, con- 
densers, and fuel tanks could be effected. 








EXHAUST STEAM TURBINES FOR 
MARINE PROPULSION, AND THE 
ROWAN-GOTAVERKEN SYSTEM.* 

By J.-B. O. SnzEpeEn, Ph.D., B.Sc. 
(Concluded from page 117.) 


2. The Electrical Coupling Group.—In this group, 
two types of installation, similar in their basic principle, 
but different in their application, have so far been 
constructed: the Metropolitan-Vickers, and _ the 
British Thomson-Houston. In the Metropolitan- Vickers 
system, the electric generator is driven by the exhaust 
turbine through single-reduction gearing and the 
current supplied to the propelling motor, which is 
fitted direct te the propeller shaft. During man- 
euvring the additional propelling machinery reverses 
with the engine. Further, in some cases a live steam 
connection to the turbine is provided, so as to render 
the auxiliary power available in case of the breakdown 
of the main engines. In the British Thomson-Houston 
system, the generators are directly driven by the 
exhaust turbines, and the propelling motor is fitted, 
as in the previous case, to the propelling machinery 
just aft of the thrust blocks, As each alternator is 
directly connected to a propelling motor, the additional 
propelling machinery cannot remain in commission 
during reversing and manceuvring. The controls are 
suitably interlocked in order that the motors may 
operate only when the reversing gear is in the ahead 
position. A live-steam connection to the turbine is 
provided, as in some Metropolitan-Vickers installations. 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, January 24, 1936. Abridged. 











Since the efficiency of the various stages of energy 
transformation is very high in this arrangement, the 
overall efficiency from turbine shaft to the propeller 
shaft will again be about 92 per cent., that is to say, 
it is possible to assume that the additional indicated 
horse-power available for power purposes will be 
almost equal to that obtaining in installations of the 
first group. Hence the saving in heat consumption per 
indicated horse-power-hour will be approximately 
22 per cent. ; with steam extraction at the low-pressure 
exhaust, 23-5 per cent.; and with further steam ex- 
traction at the intermediate-pressure steam chest, 
24-5 per cent. Some additional economies may be 
obtained in this system by the substitution of electric 
drives for all the auxiliaries, at the expense of a re- 
arrangement of the turbo-electric units, since during 
manceuvring the turbine will be required to generate 
sufficient current to feed the auxiliary motors. Operat- 
ing results for the City of Hong Kong, fitted with the 
Metropolitan-Vickers system, show a decrease in steam 
consumption of 23 per cent. when the turbines are in use. 

(3) The Heat Coupling Group.—In the Lindholmen 
regenerative system, as installed in 8.8, Trione in 
1931, the energy from the exhaust turbine is first 
transformed into electrical energy. Part of this 
electrical energy is used to drive the auxiliaries and the 
surplus is utilised for superheating the steam supply. 
Thus the turbine energy is partly expended directly and 
partly in the form of heat regeneration at constant 
pressure, and therefore the saving actually realised is 
intermediate between that due to the first (mechanical 
coupling) group and zero. As auxiliaries may consume 
approximately 10 per cent. of the total steam it might 
be assumed that the electric drive would correspond in 
the first place to a possible saving of the order of 10 per 
cent. Such is not the case, however, because in spite 
of the extravagant steam consumption of these 
auxiliaries it must be conceded that the heat in the 
exhaust steam is almost entirely recoverable in the 
feed water. In effect, the auxiliaries and their exhaust 
heaters might be regarded as a stage of feed heating 
by extraction of steam from the high-pressure supply, in 
which the heat converted to work by the auxiliaries re- 
presents a “leakage” loss. This recuperation of exhaust 
heat will not be available when the auxiliaries are elec- 
trically driven, but the alternative arrangement of elec- 
trically driven auxiliaries and feed heating by extraction 
from the receivers would be better thermodynamically. 

In the second place, the utilisation of the surplus 
electrical energy for superheating the working steam 
must now be considered. It is evident that the scheme 
is not applicable to plants in which the boiler steam 
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generated is already superheated by 100 deg. F. o 
more. 
either to the exhaust steam from the high-pressure 
cylinder, as in 8.S. Trione, or to that from the inter- 
mediate-pressure cylinder. The saving due to super- 
heating, say, the high-pressure exhaust, would be | 
twofold. 


First, there would be the thermodynamic | 
gain obtained by raising the initial state point of the | 
steam in the heat-entropy field. Second, and of far | 
more importance, there is the economy due to the 
reduction of condensation and leakage of steam on 
entering the intermediate-pressure cylinder. But 
again it must be emphasised, that since this economy 
(already comparatively small) is brought about at some 
intermediate point in the total expansion of the steam, 
its effect on the overall performance must necessarily 
be of minor value. 
With a saturated steam plant the addition of 
superheat by the Lindholmen system might, of course, 
lead to more satisfactory results. Further, in view of 
the reduced condensate temperature due to the higher 
vacuum, and also of the absence of the auxiliary | 
exhaust heater, two stages of feed heating by extraction 
will probably be required to raise the feed temperature 
to a sufficiently high value to allow of easy steaming. 
Finally, the heat rejected at the condenser would be | 
considerably more than in all previous cases. The | 
arrangement for the 8.8. Trione (2,700 tons deadweight 
capacity ; about 700 indicated horse-power) is shown | 
in Fig. 9, page 188, Trial results have been published’, | 
but unfortunately no conclusion can be drawn from | 
the results, since the water consumption is not included 
and the machinery was not run with the electric 
reheater out of action. 
In practice, it is found that when the exhaust steam | 
from the high-pressure cylinder is reheated, the receiver | 
pressure is immediately increased, due no doubt to the 
increased specific volume of the reheated steam. The | 
result is that a redistribution takes place of the total 
work done in the high-pressure and intermediate- 
pressure cylinders; less work is done in the high- 
pressure and slightly more in the low-pressure cylinder ; 
but it may happen that these quantities balance, so | 
that there is no increase in total power. 
(4) The the Gé' averken 


Regenerative Group.—In 


system? invented by the Swedish engineer Johansson, | 


the energy developed by the turbine is returned to the 
working steam at some intermediate stage in 
expansion, usually at its exhaust from the high- 
pressure cylinder. It must not be thought that it is, | 
in effect, a repetition of the Lindholmen system, for 
whereas in the latter the energy is transformed into 
temperature energy in an irreversible manner, in the 
Gétaverken system the transformation into pressure 
and temperature energy takes place in what could be 
regarded in the ideal case as a perfectly reversible 
operation, namely an adiabatic compression. In con- 
sequence a very fair measure of economy can be pre- 
dicted. From consideration of the thermodynamics 
of the system it is clear that the heat consumption 
per indicated horse-power-hour is 11,450 B.Th.U. and 
the saving is 17-3 per cent. 

The arrangement of the turbo-compressor, engine, 
and condenser in the Rowan-Géitaverken designs is 
shown diagrammatically in Figs. 15 and 16, page 188. 
The triple-expansion engine is of standard type, with 
the exception of the intermediate-pressure steam chest, 
which embodies certain special features. This chest is 
divided into two compartments, of which a forms a 
receiver for the high-pressure exhaust steam, and } 
forms the supply chest to the intermediate-pressure 
cylinder. The dividing wall is fitted with a number of 
automatic valves. These valves open into the inter- 
mediate-pressure steam chest; their actual position 
is shown in Fig. 27. When the exhaust turbine is out 
of action, the automatic valves are kept open by the 
flow of steam, as shown in Fig. 15. The pressure drop 
from one side of the valves to the other rarely exceeds 
2 Ib. per square inch. 

The compartment a is connected through separator s 
and valve e to the suction or low-pressure side of the 
compressor, while compartment } is connected through 
a valve f to the delivery or high-pressure side. These 
valves are both closed when the compressor is idle, 
and both are open when it is working. After doing its 
work in the intermediate- and low-pressure cylinders, 
the steam exhauste into the pipe c, and it can then 
either flow direct to the condenser as in Fig. 15 or enter 
the turbine as in Fig. 16. The change-over is brought 
about by valve d, through a small hand-operated oil 
pump, as will be explained later. When the turbine 
is brought into action, valves e and f are open, and the 
change-over valve d is in the position shown in Fig. 16. 
The compressor produces a drop in pressure in com- 
partment a and a rise in pressure in compartment bd. 


* Jl. Inst. Fuel, October, 1931. See also ENGINEERING, 
vol. oxxxii, page 734 (1931). 
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t See The Shipbwilder and Marine Engine-Builder, 
1932, vol. 39, pp. 364, 460. | 


The superheating can therefore only be pried | EXHAUST STEAM TURBINES FOR MARINE PROPULSION. 
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This pressure difference ensures the closing of the | 
automatic valves. 

With the turbine at rest, and no oil pressure in the 
turbine lubricating system, the change-over valve is 
kept open to the condenser by means of the spring- 
loaded piston in a control cylinder. To start the tur- 
bine a shut-off valve is opened, and a hand pump 
operated for a few strokes. When the oil pressure is 
sufficient to overcome the load caused by the spring, 
the piston moves and swings the change-over valve 
to the turbine inlet. The turbine will then start | 
and the main oil pump. driven by gearing from the | 
turbine shaft, will maintain the necessary pressure in 
the control cylinder. The shut-off valve is closed as 
soon as the pressure of the lubricating oil has reached 
the normal working value, about 20 1b. per square inch. 


ENGINES 





The turbo-compressor is thus entirely independent 
of the engines, and can only be maintained in action 
by the pressure of the oil in the control cylinder. Should 
this pressure fail to overcome the pressure of the spring, | 
either through the failure of the lubricating system, or | 
through the action of the governor and oil escape valve 

when the turbine speed becomes excessive, the — 


compressor is cut out and the engine functions normally. 

The absence of gears and mechanical connections 
is one of the outstanding features of this system. 
It renders manceuvring and reversing simple, as the | 
turbo-compressor adjusts itself to requirements. The | 
turbo-compressor is a self-contained unit, with the | 
exhaust turbine mounted on the same shaft as the | 
steam compressor. The rotors are statically and | 
dynamically balanced, and run at from 4,000 r.p.m. | 
to 8,000 r.p.m., according to the size of the unit. 
The unit is very compact and can be easily accom- 
modated in the ordinary engine room. It is usually | 
mounted on top of the main condenser, either on a 
separate platform supported from the engine frame or 
on the top of the condenser itself. It is usual in Rowan- 
}itaverken designs for a rotary feed-water pump to 
be incorporated with the turbo-compressor unit. The 
feed pump is directly driven by the turbine, and is 
mounted at one end of the compressor shaft. The 
addition of the centrifugal pump at this point intro- 
duces a slight complexity into the layout of the piping 
system. On account of the inability of such pumps to 
produce a suction effect or to lift the feed from the 
filter tanks without danger of cavitation, it is necessary 
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Fig. 27. PISTON VALVE & BALANCED SLIDE VALVE 
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to provide the feed to the pump with a head of 3 ft. to 
4 ft. With this object, the ordinary feed pump * 
kept working when the turbine is in operation, but 
instead of delivering the feed through all the heaters 
into the boiler under high pressure, the reciprocating 
pump delivers the feed through the low-pressure 
heater into an overhead tank placed at a height o 
about 6 ft. above the centrifugal pump. The latter 
discharges through the auxiliary exhaust heater and 
the high-pressure heater (if any) into the boilers. — 
complete feed circuit is shown in Fig. 23, on page 1m. 

When a centrifugal feed pump is used the work 
required to feed the boilers is considerably reduced. 
on account of the higher efficiency of the turbine 
driven rotary pump. On the other hand, » 5™ 
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reduction in feed heating accompanies the decrease 
in the steam discharged, compared with that from the 
reciprocating pump. When the feed amounts to 
9,124 lb. per hour at 220 Ib. per square inch the pump 
brake horse-power is about 5-3; if the consumption 1s 
taken as 50 lb. per brake horse-power-hour, the steam 
consumption for the reciprocating pump is approxi- 
mately 1-5 per cent. of the total steam. It will 
seen that the saving in heat consumption of 17-3 pre- 
viously calculated may be in some cases increased to 
18 per cent. or slightly more. It should be mentioned, 
however, that the steam required to seal the glands of 
the turbo-compressor will probably be responsible for 


Fig.32. TOTAL HEAT: ENTROPY DIAGRAM FOR ENGINE & 
? TURBO ~-COMPRESSOR 
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sailed with the turbine out of action, and readings 
were not taken until she was fairly well out of the 
estuary. The valves were then set and conditions 
—- so that the indicated horse-power was about 

The first half of the trial lasted for four hours. 
All conditions were normal and remained fairly steady 
On the return journey to the river 
mouth, the turbo-compressor was put in action, and 
the number of revolutions per minute immediately 
rose. Increased speed or power was not, however, 
the aim of the ship owners in selecting this type of 
machinery, but decreased steam consumption at equal 
power. So the high- 
pressure cut-off was made 
earlier, and other condi- 
tions were adjusted until 
the number of revolutions 
per minute was as nearly 
as possible equal to that 
in the first half of the 
trial. After a reaso” able 
time had been allowed 
for steady conditions to 
be attained, observations 
were made, and continued 
over another period of 
four hours. Again, the 
smoothness of running 
and the constancy of the 
readings were a feature 
of the second half of the 
trial. The saving with 
the compressor unit in 
use was 15-6 per cent. 
It should be borne in 
mind, when comparing 
this with other results, 
that during the second 
half of the trial, the 
weather had changed for 
the worse and the wind 
and sea were both against 
the ship. Further, this 
installation, the first of 
anew type, with new en- 
gines and superheated 
steam, did not possess 
many of the valuable 
features introduced later. 

After the experience 
gained with their first 
three installations, 
Messrs. Rowan made 
several alterations to the 
relative sizes of the cy- 
linders of the reciproca- 
ting machinery and to 
the location and adjust- 











Pal 








ments of the automatic 
bypass valves. Two 





(ss02.,) 


Entropy 


a slight loss of economy ; but since this applies equally 
to all the systems so far reviewed, no correction for 
this loss has been applied in these comparisons. 

The complete engine and turbo-compressor unit for 
88. Marina is shown in Fig. 26, page-190. The low- 
pressure heater is clearly seen in the front at the level of 
the middle platform. The high-pressure steam chest 
and valve gear are located between the high-pressure and 
intermediate-pressure cylinders, whereas in other designs 
these are situated on the foreside of the high-pressure 
cylinder. The compressor unit and condenser are placed 
at the high-pressure end of the engine, and the Edwards 
air pump is driven off the low-pressure crosshead. In 
the set illustrated, which takes saturated steam, the 
high-pressure cylinder is fitted with a piston valve, and 
the intermediate- and low-pressure cylinders with 
balanced slide valves having double steam openings 
(Fig. 27, page 190). 

In most of the sets using superheated steam separate 

ion and exhaust valves are employed, the 
type being known as the Andrews and Cameron 
quadruple-opening balanced slide valve; they are 
operated by cams driven by the usual Stephen- 
son link motion. Messrs. David Rowan, of Glasgow, 
have now installed three turbo-compressors made by 
the Gétaverken Company and sixteen sets made in their 
own works, whilst eight sets are now on order. Four 
installations have also been made by Messrs. Haw- 
thorn, Leslie and Company, of Newcastle. 
¢ first combination machinery installed by Messrs. 
Rowan was for the 8.S. Harlingen, belonging to the 
Harrison Line, in 1933; but due to lack of time, it 
vas not then possible to carry out a complete trial to 
‘scertain the saving due to the compressor unit. How- 
*ver, at the beginning of last year, a loaded trial was 
conducted from Newcastle into the North Sea. The 
machizery had been in use for about a year. The ship 








sister ships which soon 
followed, the Harpasa 
and the Hartlebury, 
were fitted with triple-expansion engines, cylinder 
diameters 22} in., 36 in., and 65 in., stroke 48 in., and 
piston rods 6} in. in diameter, and designed for supply 
conditions of 230 lb. per square inch abs lute and 550 
deg. F. These vessels were both tried in the Firth of 
| Clyde and showed sevings in heat consumption per indi- 
cated horse-power-hour of 18-6 per cent. and 18-3 per 
cent. respectively. Independent readings were taken on 
the trials of the Harpasa at intervals of 10 minutes by 
Professor A. L. Mellanby, D.Sc., Dr. J. F. Shannon, 
and the author. The net saving with the turbo-com- 
pressor in use was 18-6 per cent. for the Harpasa. 
Although in the trials to be analysed many obser- 
vations were taken which are usually absent from 
published results of trial trips, yet in one respect, and 
always from the point of view of possible analysis, it 
was unfortunately impracticable to measure separately 
(1) the feed to the main engines, (2) the steam to the 
auxiliaries, excluding the reciprocating feed pump, (3) 
the steam to the reciprocating feed pump, (4) the 
sealing steam to the turbine glands, (5) the sealing 
steam to the low-pressure gland, and (6) the steam for 
the ejector at the vacuum augmenter. As such de- 
tailed measurements could not very well be carried out 
on trial trips, it is inevitable that certain assumptions 
should be made in order to arrive at a detailed account 
of the performance of the plant: a most desirable aim 
if improvements are to follow in the wake of costly 
experiments. From the observed temperatures, the 
heat quantities given in Table VIII have been calcu- 
lated. Apart from the increase in useful work, it will 
be observed that the low-pressure heater contributes 
an appreciable share to the heat in the feed, and is 
consequently a most valuable accessory to the plant. 
In the trial without the compressor it is estimated that 





9 per cent. of the total feed; that consumed by the 





the steam consumed by the auxiliaries amounts to| 


engines therefore amounts to 91 per cent. of the total 
or 17,900 lb. per hour. From the data pertaining to 
the high-pressure cylinder it is calculated that its 
efficiency ratio is 0-76, and that the steam at exhaust 
is superheated by about 43 deg. F. 

In the trial with the compressor, it is estimated that 
the steam consumed by the air ejector amounted to 
0-5 per cent. of the feed, that consumed by the 
auxiliaries 8-15 per cent., and that consumed by the 
main engines 91-35 per cent,, or 15,280 lb, per hour. 
From the calculated heat drop in the high-pressure 
cylinder it is found that the steam leaves with 20 deg. F. 





superheat, i.e., at a temperature of 303 deg. F. This 
TasLe VIII.—Heat Account. 
British Thermal Units per Pound of Feed. 
Without With 


Compressor. | Compressor. 





Total heat in steam leaving boiler 1,291-8 1,289-7 
Heat in condensate .. pea - 45-5 47-1 
Heat added in hotwell (from drains) 19-6 16-0 


Heat added in 1.p. heater (from steam 
extracted at l.p. exhaust) ob 0-0 55-2 
Heat added in exhaust heater (from 





auxiliary steam) .. Ls 87:1 79-7 
Heat added in boiler (from fuel) 1,139-6 1,001-7 
Heat to indicated work - 208 -6 245:°6 
Net indicated thermal efficiency, per wh 

cent. b's e's els és 18-3 22-5 











result agrees remarkably well with the observed value. 
Unfortunately, agreement is not so close for the 
temperature of the steam at discharge from the com- 
pressor. It seems that the temperature registered by 
the thermometer, 359 deg. F., is too low for the pressure 
of the steam, 78 lb. per square inch absolute, since this 
means that the compressor has added (1,211-1,185) 
26 B.Th.U. to each pound of steam, whereas about 
80 B.Th.U. is available at the turbine shaft. Such a 
discrepancy suggests that the reading shown by the 
thermometer cannot have been correct, since the saving 
obtained with the turbo-compressor would obviously 
never have been as high as 18-6 per cent. 

By making use of other readings, it is found that the 
adiabatic heat drop available at the turbine is 136 
B.Th.U. per pound, and after allowing for the efficiency 
ratio of the turbine, the mechanical efficiency of the 
compressor, and the work absorbed by the centrifugal 
feed pump, the heat available for compression per 
pound of high-pressure exhaust steam is approximately 
82 B.Th.U., and that added by the compression process 
about 77 B.Th.U. The steam at the intermediate- 
pressure steam chest is likely therefore to be super- 


Taste IX.—Operating Resulis with R Gotaverken 
Turbo-Compressor. 


Comparison of Vessels With and Without Turbo-Compressor 
during Complete Voyages from the United Kingdom to the 
Plate and Home. 























With 
Without 
Turbo- 
Turbo-compressor. compressor, 
A B | B c D. 
Mean draught, ft., in.| 23 97 | 23 93 | 23 10 | 23 10 | 23 9 
Distance, knots ..| 12,062 | 12,233 | 11,469 | 12,151 | 11,154 
Average speed, knots | 10-083) 10-038) 10-3 10-38 | 10-18 
Slip, per cent. «-| 7°52 9-21 9-2 9-64 7°57 
Average I.p.m. ..| 55°24 | 56-37 | 57°6 58-2 55-8 
Coal per day, tons ..| 17-18 | 16-98 | 19-06 | 16-42 | 15-4 
Lh.p. at average 
r.p.m, ais 1,365 1,450 | 1,550 1,600 1,410 
Quality of coal Welsh | Welsh | Welsh | Welsh | Welsh 
Equivalent consump- 
tion at 10 knots, 
tons ..| 16-7 16-8 17°45 |; 14°65 | 14-55 
pi v* 
——<$__—. .. 30,650 | 30,450 | 29,300 | 34,900 | 35,100 
Coal per day 














heated by 135 deg. F., and the efficiency ratio of com- 
pression is approximately 0-5. These results are more 
likely to be in accordance with the facts than those 
which can be deduced from the observations. The 
rest of the calculations for the intermediate- and low- 
pressure cylinders now follow quite simply, and the 
total heat-entropy diagram (Fig. 32) shows the com- 
plete performance of the engine, turbine, and com- 
pressor. Operating results for sea voyages are given 
in Table IX. 

The further possibilities of this system have received 
attention. These were, first the effect on the savi 
which may be derived from extracting steam for f 
heating at the high-pressure exhaust before compression, 
and at the inlet to the intermediate-pressure cylinder, 
after compression. Secondly, the application of the 
compression process to the boiler steam. All these 
investigations were based on the figures previously 
obtained in the theoretical development, in order to 
arrive at comparative results, It might also be possible 
to apply the compressor to the two last stages of a 
triple-expansion engine and thus give the low-pressure 
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cylinder some furthe: advantage at the expense of the | 
intermediate-pressure cylinder. But in view of the | 
fact that the low-pressure cylinder is the worst con- | 
verter of heat into mechanical energy, it is doubtful | 
whether any higher economy would result. It seems | 


to the author that further economy lies in the addition | 


| 
| 


of a last-stage extraction feed heater. 








THE WAVE-RING HIGH-PRESSURE 
PIPE JOINT. 


Wuat would appear to be a valuable contribution 
towards the solution of the problem presented by the 
joints in mains carrying high-pressure steam, or other | 
fluids, has been made by Messrs. Imperial Chemical | 
Industries, Limited, by the introduction of the Wave- 
Ring joint, which has been developed in the labora- 
tories of Messrs, I.C.I. (Alkali), Limited, in Northwich, 
Cheshire. The difficulties presented by very high- 
pressure mains are common knowledge, and in many 
cases welding has been resorted to. The Wave-Ring 
joint would appear to be capable of meeting almost any 
condition of service and to lend itself readily to dis- | 
mantling and re-making almost indefinitely. The 
essential feature of the joint may be described as the 
employment of radial instead of axial pressure to 
ensure sealing. In the normal type of joint, illus- 
trated in Fig. 1, the sealing pressure, indieated by the | 
arrows, acts parallel to the axis of the pipe and is 
produced by tightening up the bolts. For high pres- 
sures, heavy bolts and flanges are necessary, and diffi- 
culty is presented in screwing up the bolts sufficiently 
evenly to ensure uniform pressure all round, while in 
cases in which creep may occur there is a possibility | 
of the joint gradually unloading and leakage occurring. 
The difficulty of obtaining even pressure over the 
surface of the packing material is avoided by using a | 
union type of coupling, but for very high pressures 
there is difficulty in applying the torque necessary to 
screw up the joint and the coupling has to be very 
heavy. 

In the Wave-Ring joint, which is illustrated in| 
Fig. 2, the packing is formed by the metal Wave-Ring 
and the sealing pressure acts radially, as indicated by 
the arrows. It does not depend on the pressure 
exerted by the flange bolts. The arrangement of the | 
joint will be understood from the enlarged section | 
given in Fig. 3. Sockets are machined in the ends of | 
the two pipes to be joined, and in these the Wave- | 
Ring, the cross-section of which is shown in Fig. 3, 
is inserted. As will be seen, the periphery of the 
ring is formed with two swellings or waves a, between 
which is a trough } of smaller diameter. The maximum 
diameter of the ring is made slightly greater than the 
internal diameter of the sockets, and an interference 
fit is obtained with rings of contact at the crests of 
the waves a, which are indicated at c in Fig. 3. As the 
internal surface of the ring is exposed to the pressure 
in the main it tends to expand, the sealing pressure 
increasing with increased fluid pressure. The propor- 
tions of the parts are chosen so that the external 
diameter of the ring increases by a greater amount 
than the internal diameter of the socket, so that an 
increasing sealing effect is ensured. This self-tightening 
is realised up to the point at which the parts of the | 
joint become overstrained, although even then leakage | 
does not necessarily occur. 

It is found in practice that the ring deforms by its | 
inner surface becoming concave and the trough } 
on the outer surface tending to flatten. If this effect 
occurs gradually, as it does with relatively soft metals 
like nickel and copper, there is, in general, no leakage | 
even when the trough 6 has been forced outwards over 
its whole width. If, however, the ring is made from | 
material having a sharply defined yield point, over- | 
strain may cause the joint to fail. The soundness of 
the joint even with a deformed soft-metal ring has 
allowed it to be used for pressures at which over- 
strain was bound to occur. Fig. 4 illustrates a copper 
ring which held a pressure of 175,000 Ib. per square inch 
for over 200 hours, in the course of which the joint 
was dismantled and reassembled more than forty times, 
but no re-touching of any kind was done on the ring | 
or sockets. The illustration is rather small, but it can | 
probably be seen that the trough is completely flattened | 
out and that a thin fin has been formed around the | 
ring where the metal has been forced into the narrow | 
space between the ends of the two pipes. 

The process of making the joint is quite simple. | 
The ring is first forced into one of the sockets, and | 
although there is an interference fit, no great effort is 
required for this on account of the curved-shape waves 
and the natural flexibility of the section. It can 
usually be tapped in with a wooden mallet. The 
second pipe is then placed in position and the joint 
drawn together by means of the holding bolts. It is 
then usual to slacken-off the nuts and tighten them 
only by hand, so that there shall be no initial load on 
tne joint. The axial thrust is then due only to the | 





| pipe end is expanded to ensure that the metal of the 


THE WAVE-RING HIGH-PRESSURE PIPE JOINT. 
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internal pressure and is only half, or 
less than that which has to be allowed 
for in joints which depend on axial 
pressure to keep them tight. This 
enables a lighter construction to be 
used, while the smaller load on the 
bolts may be of considerable import- 
ance in cases in which creep may 
occur. There is some evidence to show 
that a slight opening of a Wave-Ring 
joint does not result in leakage. 

A trial of Wave-Ring joints has 
been made on a 3-in. main carrying 
superheated steam at 565 Ib. per es 
square inch gauge pressure. The flanges are of mild| to its use for pipe connections, the joint has been 
steel 6% in. diameter by } in. thick and are connected | employed for closing pressure vessels which are pro- 
by eight §-in. mild-steel bolts. The corresponding | tected internally by thin linings of corrosion-resistant 
flanges for a normal type of butting joint are 9 in. in | materials, and for the central joint in a vessel through 
diameter and 1} in. thick. They are welded to the| which a shaft runs, passing out through glands at 
pipe after screwing-on and are faced to form the|each end. The alignment on re-assembling after dis- 
jointing surface after being fixed in position, The|mantling has always been found to be entirely 
Wave-Ring flanges are also screwed on, after which the | satisfactory. 

















wall is everywhere supported by the flange. After 
a ae va ¥ apes o_o a = ry mo yr of | Fleetwood Harbour, of the first of six new coaling plants, 
t , pipe wall. It is necessary that these s ou ave | comprising electrically-operated belt conveyors, ca) able of 
a smooth finish and be truly circular, but their forma- | dealing with 20-ton wagons, has been completed. o ~ 
tion offers no difficulty with modern machining opera- | installation will replace the present system of bunkering 
tions. Wave-Ring joints can, as a rule, be opened and | trawlers by means of cranes and buckets. 

re-made a considerable number of times without re- | a 
facing either the sockets or the ring. Fig. 5 shows| Sreex AND THE ATTENDANT , 
a joint which has been opened 400 times without any | Sritish Steelwork Association, Artillery House, —_, 
work being done on it. It has been in service for three | T°w, Victoria-street, London, 8.W.1, ey ne title, 
years and is under a pressure of 10,000 Ib. per square | teresting little publication, bearing the above Nie 
inch. Th na f Vit lh ted which deals briefly and in simple language W! ' 
inch. e sockets are of Vibrac steel heat-trea to | various processes employed in the manufacture of stee 
60 tons per square inch, and the ring is of the same | fom raw materials to the finished product. Many fine 
material hardened to 80 tons per square inch. The use | jllustrations of blast-furnace, coke-oven, steelworks, and 
of materials of different hardness tends to prolong the | other plant are included, and when dealing with produc 
life of a joint which has to be frequently opened and | tion the little work states that of all our major — 
re-made. In some such cases the rings may usefully the steel industry has shown the = wae oo By 
be made of brass if the sockets are of steel. This |™¢nt from the disastrous years of 1931 ane ‘Yes 1° 

" . | 1934, steel production had increased by 70 per 
confines the wear to the brass, and even when this has ; : . 45 to 25 
ne . . | unemployment in the industry had fallen from 

proceeded to such an extent that the joint locks, it is per cent., and the indirect benefits of the revival 
often possible to repair the joint by expanding the | spread in widening circles through the whole econome 
ring on a mandrel and refacing its surfaces. In addition ' life of the country. 
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CoNTINUING our description of the exhibits, 
we may refer to interesting plant on the stand 
of Messrs. W. Canning and Company, Limited, 
133 to 137, Great Hampton-street, Birmingham, 18, 
which illustrates clearly the importance of that branch 
of engineering concerned with nickel and chrome 
plating. The exhibit consists of a working model 
of an automatic plant for nickel plating. As the 
actual plant is approximately 100 ft. long, it will be 
appreciated that a considerable amount of mechanism 


ing rods and tubes up to 2 in. in diameter and of 
any length, it can also be readily adapted for polish- 
ing circular parts of any contour up to a diameter of 
6 in. The machine functions, when polishing tubes 
or rods, in a manner similar to that of the well-known 
centreless grinding machine, that is, a feed wheel 
situated opposite to the polishing wheel traverses 
and turns the tube as it is being polished. The 
polishing wheel is of the mop type and is 16 in. in 
diameter by 4 in. wide. It runs at 1,500 r.p.m., 








compressed with the end grain presented to take 
the abrasive. 

In the magnetic separation of filings, it is not 
always convenient to collect and transport the mixed 
swarf to a fixed separator. To meet such require- 
ments Messrs. Herbert G. Richardson and Company, 
Magnet Works, Walsall, have devised the portable 
Rico-Vibro separator shown in Fig. 42 below, 
which can be wheeled from point to point in a 
machine shop and connected to a direct current 








Fie. 41. CENTRELESS PoLIsHING MACHINE ; 


AND Company, LIMITED. 


is involved, and that the plating industry has 
kept pace with modern mass-production methods. 
The machine functions, briefly, as follows. The 
parts to be plated are first immersed in a tank 
of hot cleaning solution agitated by compressed air, 
an electric current also forming part of the cleaning 
process. After a washing process in clean cold water, 
the parts are passed for half-a-minute through 
a cyanide solution, again being afterwards cold 
washed. An acid dip is the next stage, followed 
by a third cold washing. The now chemically-clean 
parts are transferred to the plating vat in which a 
coating of nickel is electro-deposited. Two further 
washes, with cold and hot water, respectively, 
complete the operation. As the parts are carried 
from tank to tank, and dipped into and withdrawn 
from them automatically, it will be realised that 
chain conveyors and transferring gear are employed 
to a large extent. The model shows very well 
what is involved and effectively takes the place of 
an actual example, the limits of the stand neces- 


sarily confining the exhibits to relatively small 
machines only. 
Of the actual machines shown, we illustrate the 


me's centreless polishing machine in Fig. 41 
above, 




















Messrs. W. CANNING 


,and the spindle is carried in conical bearings to 
| facilitate removal. The feed wheel is 12 in. in 
|diameter by 4 in. wide, and can be adjusted to 
run at various speeds between 20 r.p.m. and 40 r.p.m. 
It is mounted on a slide and is provided with 
universal adjustment so that it can be set to suit 
articles of other than cylindrical profile, a suitably- 
profiled wheel being used. The machine is 
shown in the illustration as set up for polishing 
discs of a somewhat conical outline. For this 
purpose, the special attachment shown is used, 
fitted with a chuck to suit the part. A reciprocating 
attachment is provided for articles of barrel shape. 
The pedal to the right actuates the feed wheel to give 
quick control of loading and unloading. A smaller 
machine of much the same type is also shown. 
This will handle tubes from 2 in. in length and 
of any diameter up to } in., and also non-cylindrical 
circular parts up to 2} in. in diameter. Small 
bicycle and perambulator rims can also be polished 
on this machine. Other exhibits include an electri- 
| cally-heated motor-driven sawdust barrel for the 
|rapid drying of small parts after electro-plating, 
| bright dipping, or wet barrel burnishing; and various 
| electro-plating and polishing accessories. Amongst 





Fie. 42. MaGnetic SEPARATOR ; 





Messrs. Hersert G. RICHARDSON 
AND COMPANY. 


supply terminal box. The machine consists of a 
magnetic trough carried on C springs and vibrated 
by an out-of-balance weight mounted on the 
underside, the drive being by V belt from a small 
motor attached to the frame. The motor, the 
drive, and the shaft carrying the weight, which is 
supported in ball bearings, are totally enclosed. 
The magnet bars are arranged to overlap with a 
small space between, into which the iron particles 
are drawn, while the non-magnetic material passes 
down the trough. The hopper at the top of the 
trough has a shutter for feed regulation, and the 
slope of the trough can be quickly altered by adjust- 
ing the height of the shafts, which are locked in 
the desired position by a catch. The use of a revolv- 
ing weight as a vibrating agent causes a trembling 
movement of the trough which is said to have par- 
ticular advantages in dealing with fine powders, as 
the material is constantly turned over; and as it 
eliminates cranks and eccentrics, the wearing parts 
are correspondingly reduced. In one detail the 
machine, as exhibited on the stand of Messrs. The 
Westinghouse Brake and Signal Company, Limited, 
differs from the illustration, rubber-tyred wheels 
being fitted instead of the iron wheels shown in the 


Although primarily developed for polish- | these is a new polishing wheel having leather sections ' figure. 
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A new type of heavy duty two-roller mill for 
maize flaking, bran rolling, and similar purposes 
calling for very high pressures is a prominent exhibit | 
on the stand jointly oecupied by Messrs. Henry 
Simon, Limited, Cheadle Heath, Stockport, and their 


associated companies, Messrs. Turbine Gears, 
Limited, also of Stockport, and Messrs. W. 8. 
Barron and Son, Limited, of Gloucester. As will 
be seen from the illustration, Fig. 43, annexed, 
the machine is of compact and sturdy construction, 
the centre of gravity having been kept low to ensure 
steadiness and promote quiet running. The rolls, 
of deep-chill cast iron, are carried on steel spindles 
of large diameter running in gunmetal bearings, 
and are given a specially roughened surface in order 
to grip the larger particles in the feed from the 
moment of starting. The bearings are oil-lubricated, 
with particular attention to sealing against oil 
leakage, and provision is made on the movable 
bearings foraccurate alignment. Adjustment of the 
pressure between the rolls is by the two spoked wheels 
in front of the machine, which can be locked in 
position, and as the pressure is transmitted through | 
springs, sufficient flexibility is allowed to permit 
the passage of any especially hard substance with- | 
out damage to the surfaces. The roll scrapers are | 
adjustable independently by external handwheels. | 

The drive between the rolls is by single helical | 
gears, running in oil and totally enclosed in an oil- | 
tight case, and to counteract the side thrust of the | 
gears, thrust collars are provided. The shaker feed | 
is operated by an eccentric headstock, mounted on 
ball bearings, and also totally enclosed. Large | 
inspection doors on the front of the machine give | 
convenient access to the working parts, and to| 
prevent accidents, a handguard is fitted inside the | 
casing. In the general design of the machine, care 
has been taken to obtain smooth surfaces and | 
contours to avoid accumulations of dust and | 
facilitate cleaning, cellulose paint being used for | 
finishing and the control handles being plated. 

The Simon vertical cooker, for the treatment of | 
maize, maize grits, wheat and other cereals prior | 
to flaking is another apparatus now exhibited for 
the first time, and is illustrated in Fig. 44, annexed. 
The cooker comprises a vertical tube of steel plate, 
10 in. diameter, made in two parts, and containing a 
central hollow rotating spindle carrying a series of 
steam jets. The jets are accessible through an 
opening in the lower part of the tube, closed by a 
removable cover, and the upper part of the tube, 
which contains no jets, is steam jacketed to give a 
measure of preliminary heating to the grain before 
it comes into contact with the live steam; this 
reduces the steam demand and the consequent 
condensation, and renders the flakes more easily 
dried after rolling. The drive to rotate the central | 
spindle is through a worm gear mounted above the | 
tube, the housing of which is designed for setting in | 
eight positions, 45 deg. apart. A stuffing box at 
the top of the cooking tube prevents the entry of | 
steam into the gearbox, and the leakage of oil into | 
the grain. 

The cooked material is delivered by means of a 
rotating mounted on the lower end of the 
spindle; a vertically adjustable sleeve in the 
tube controls the delivery aperture. Three screws, 
operated by chain from the small handwheel to be 
seen to the right of the base, raise and lower the 
sleeve. If desired, an extended spindle and an 
additional handwheel can be fitted, to allow delivery 
to be controlled from the floor below the cooker. 
The throughput, when cooking maize, is stated to 
range from 10 cwts, to 12 ewts. per hour, with a 
power consumption. for rotating the jet spindle, of 
3 h.p. 

Other exhibits of Messrs. Henry Simon, Limited, 
include an automatic weighing, blending and 
mixing unit, shown in operation, and a five-roll soap 
flaking mill, designed for the quantity production 
of very thin soap flakes, for which it is provided with 
an especially sensitive roll adjustment. The pro 





disc 


ducts of Messrs. Turbine Gears, Limited, of which 
several examples are displayed, include as their 
chief exhibit a totally enclosed double-helical gear 
unit intended for rolling mill duty, and capable of 
transmitting a normal 400 h.p., with a momentary 
peak capacity of 1,800 h.p., through either output 
wheel, and at either of the slow speeds provided. 
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VertTicaL Maize Cooker; MEssrs. 
Henry Srwon, Limirep. 


Fie. 44. 


The other associated company, Messrs. W. S. Barron 
and Son, Limited, show a Barron sifter and mixer 
for dry and lumpy powders; an example of 
the Impact grinder, with self-contained electric 
motor drive, which we described and illustrated in 
connection with the 1935 Fair ; and a “‘ Diamond ” 
corn cutter and grader. In this machine, the cutters 
are arranged in a cylindrical chamber placed above 
the grader which separates the corn into three sizes. 
As it leaves the sieves the corn is air-swept by a 
powerful fan, and the dust collected in a cyclone 
which forms part of the complete assembly. 

The standard coal-fired vertical boiler exhibited 
by Messrs. Cochran and Company, Annan, Limited, 
is a familiar feature of the exhibition, to which it is 
on permanent loan for use in connection with the 
heating and hot-water services. A recent addition 





Heavy-Duty Maize MIL. 





Messrs. Henry Srmon, LiMirep. 
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Gas-Frrep StnuFio Borer ; 
CocuraN aNp Company, ANNAN, LIMITED 


Fie. 45. 


lto the Cochran range of boilers, shown on the 
firm’s stand is the Cochran-Kirke Sinuflo vertical! 
niodel, fired by town-gas, illustrated in Fig. 49. 
above. The * Sinuflo” design was described in 
|detail on page 35, ante, and it may be recalled 
| that the tubes are formed with longitudinal © waves, 
the latter lying in one plane, so that the tube is not 
‘ corkscrewed.” The waves are relatively closels 
pitched, the curvature of the tubes being, in 


i sense. 


| abrupt, and presenting a series of surfaces across the 
|gas stream, which deflects it from one side to the 
|other. There is a clear passage, when looking 
| through the tube, of lenticular cross-section. hich 
permits the passage of a straight-handled brush. 
| &c., but does not negative the advantages 0! th 

yortion 


tube form, as the molecules in the centre 


are deflected into the portions of gas tua 
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Fic. 46. Retay-OperRaTED REDUCING VALVE ; 
Messrs. JaMES HowDEN AND Company, LIMITED. 


contact with the tube walls. The performance of 
typical boilers was given in the article referred to. 
Messrs. James Howden and Company, Limited, 
Caxton House, London, 8.W.1, are showing, amongst 
other things. two new valves. One of these is the 
Turnbull-Turner patent relay-operated reducing 
valve, and is illustrated in Fig. 46, above. The 
valve is of the spring-loaded type, the throttling 
movement being effected by steam pressure on @ 
piston, the load on which opposes the thrust of the 
spring. The main valve is shown at a. It is of the 
ported type. but the actual sealing when the valve 
is closed is effected by contact with a flat seating as 
shown in the illustration. The relay valve is 
shown at 6. The main valve is prolonged to form 
& piston ¢ which is loaded in a downward direction 
by a spring abutting on the seating of the relay 
valve. The cylinder in which this piston works 
communicates at the under side with a point on the 
low-pressure pipe line and some 5 ft. away from the 
valve, by means of a port d. The upper side of the 
cylinder is connected with the high-pressure supply 
by the port e, the passage being interrupted by the 


relay valve, shown closed in the illustration. When 
high-pressure steam is admitted to the valve, the 
lead on the closed bottom of the main valve 
overcomes the resistance of the spring and the 


valve opens so that the lower ports run over those in 
the seating and the upper ports are above the flat 
valveseat. There is thus a passage from the inlet 
to the outlet side of the valve. 

It will be realised that the low-pressure steam 
admitte under the piston keeps the main valve 
open when steam is flowing due to the large area 
of the piston as compared with the valve proper on 
which the high pressure steam acts. The connection 
from the low-pressure pipe in addition to communi- 
‘ating with the bottom of the cylinder, also opens into 
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Fig. 47. AvuTromatic Exuaust ReELier VALVE; 
Messrs. JAMES HowpEN AND Company, LIMITED. 


a chamber, the top of which is formed by the spring- 

|loaded diaphragm f. The relay valve is attached 
| to the diaphragm and is, in consequence, opened and 
closed by movements of the diaphragm under 
fluctuating pressure from the low-pressure pipe. An 
adjusting device for the diaphragm spring enables 
a definite degree of pressure reduction to be obtained. 
Supposing the main valve to be opened and the 
pressure drop to be greater than the predetermined 
amount, the relay valve then closes. If, however, the 
low pressure rises above the limit from any cause, 
the relay valve opens and allows high-pressure 
steam to pass into the upper part of the cylinder. 
This causes depression of the piston and partial 
closing of the main valve, a movement which is 
followed by a decrease of pressure in the low-pressure 
pipe and closing of the relay valve until the pre- 
determined pressure drop is reached. The relay 
valve is always very slightly open when the pre- 
determined pressure obtains, the slight resultant 
flow of high-pressure steam being absorbed by leak- 
age past the piston, so that the main valve is 
balanced. The valve is very sensitive in action. 
The illustration shows the type made in bronze for 
sizes between 3 in. and 1} in. in diameter and for an 
inlet pressure of 350 Ib. per square inch. 

The Howden-Turnbull full-lift silent automatic 
exhaust relief valve is shown in Fig. 47 above. 
The moving member a, of this valve is of somewhat 
similar design to the main valve of the reducing 
valve just described, that is, it has a sealed bottom, 
a flat sealing seating and two rows of ports. It differs 
however, in having a chamber } attached toit. This 
chamber moves with the valve and has two opposed 
outlets into the outlet space of the valve chest. 
Steam from the main supply is admitted underneath 
the valve, the resultant load being balanced by the 
arrangement of springs and toggles shown. When 
the pressure under the valve exceeds the amount for 
which the springs are set, the valve opens and per- 
mits the steam to flow through the large area pro- 
vided by the ports. The action of the valve being 
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thus acted upon by a relay is, therefore, more 
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Figs. 48 anp 49. STREAMLINED Fan; Messrs. 
THE Mriptanp Fan Company, Limrrep. 


prompt than the usual direct-loaded spring or 
weight-loaded valve, the toggle device having a 
differential effect as the valve opens. 

Messrs. James Howden and Company (Land), 
Limited, Caxton House, London, S.W.1, are 
showing a semi-muffle type heat-treatment 
furnace in operation. This furnace is suitable 
for case-hardening, annealing, &c., and is oil- 
fired, a thermostatic control equipment being 
incorporated. A model Brackelsberg furnace 
for production of high-duty grey iron, malleable 
iron steel and alloy irons is also shown. 

A complete demonstration spraying plant is 
shown on the stand of Messrs. The Midland Fan 
Company, Limited, 212, Ashton-road, Birming- 
ham 6, both cellulose paint and enamel spray 
finishing being demonstrated. The firm’s ex- 
hibits further include numerous special acces- 
sories designed for speeding up production 
finishing, such as a bottom feed pistol having a 
combination flat or cone-shaped spray, pressure 
feed pots, and air filter and pressure-reducing 
valves. Examples of fume-removing and exhaust- 
ing fans are also shown, a special high-efficiency 
streamlined propeller fan being illustrated in Figs. 
48 and 49 on this page. The design incorporates 
a constant-pitch propeller blade giving the same 
air speed through the centre of the fan as that 
towards the blade tips. At the hub of the fan. 
where the blade angle would normally become so 
steep that the air would only be rotated instead of 
carried forward, a circular boss has been intro- 
duced, as shown, carrying a stream-lined nose to 
avoid eddies. The fans can be constructed to move 
large volumes of air against quite an appreciable 
resistance, and have been found quite satisfactory 
up to a resistance equivalent to 1-in. water gauge. 
A considerable saving of power is claimed for these 
fans, as compared with centrifugal fans dealing with 
equal volumes of air, and the cost is stated to be 
generally lower. The fan illustrated is 18 in. in 
diameter and is fitted with six blades. It requires 
0-8 brake horse-power when running at 1,420 r.p.m., 
and delivers 2,800 cub. ft. of air per minute at a 
pressure equivalent to } in. static water gauge. 

The major portion of the stand of Messrs, James 
Gordon and Company, Limited, Regent House, 
Kingsway, London, W.C.2, is occupied by exhibits 
of relays, regulators and so forth used in connection 
with the Hagan system of automatic boiler control. 
An illustrated account of this system will be found 
in ENGINEERING, vol. cxxiv, page 325 (1927), and 
though the parts now exhibited are of later pattern, 
that account may be taken as covering the principles 
of the mechanisms. We have not, however, pre- 
viously dealt with the Duplex Mono Combustion 
Recorder made by the firm, and illustrated in 
Fig. 50, page 196. This apparatus is a develop- 
ment of the original Mono CO, indicator, and has 
the valuable property of showing not only the 
amount of CO,, but also the amount of CO, in 
other words, of informing the boiler attendant when 
the air supply is deficient and combustible gases 
are passing away unconsumed. As will be gathered 








19? — 


from the illustration, the instrument is a con- 
tinuously recording one. A 60-day chart is pro- 
vided, upon which a pen traces vertical lines, the 
ends of the lines forming a curve indicating the gas 
percentage. When CO is present, the successive 
lines alternately record CO, and CO, so that two 
distinct curves are traced. As the area covered 
only by CO, lines is more lightly shaded, the two 
curves are clearly indicated. 

Space will not permit a detailed description of 
the mechanism of the instrument, but a short 
account of the principle of operation may be given. 
A charge of flue gases is automatically drawn into 
the instrument by an aspirating device, which 
requires | gallon of clean water per hour at a pressure 
of not less than 10 lb. per square inch. A chart 
clock is also required. 


CO percentage by burning the combustible gases 


to CO, and water in the presence of copper oxide | 


in an electrically-heated furnace, for which current 
is, of course, needed. The converted gases are 
then measured by the same mechanism as the CO, 
originally present, so that the reading is equally 
accurate in both cases. The movement of the 
gases in the analysing part of the machine is effected 
by the displacement of a mercury column under 
alternate aspirating and atmospheric pressure. 
The pen is actuated by the movement of a wheel 
which is oscillated by the action of a bell float 
into which the gases to be measured are periodically 
discharged and withdrawn. The movement of the 
mercury, by an ingenious device somewhat analagous 
to an electric mercury switch, automatically diverts 
the gas samples through the potash solutions and 
the furnace alternately. If only CO, is passing, 
all the successive movements of the pen record its 
percentage, and the traced lines appear close 
together. If, however, combustible gases are 
present, every alternate line records the sum of 
them and the CO,. The intermediate lines still 
record CO,, and the result is the formation of the 
two distinct curves previously referred to, by an 
area of closely-pitched lines surmounting an area 
of more widely-spaced ones. The percentages of 
both gases are therefore easily read off the chart, 
and are also permanently recorded. As_ the 
analysis is chemically effected, the instrument 
possesses the accuracy of the well-known Orsat 
hand apparatus. The part at the right-hand side 
of the instrument in the illustration is merely a 
filling device for the caustic potash tank inside the 
case, 

Another interesting exhibit on Messrs. Gordon’s 
stand is the Igema’ distance water-level indicator, 
shown in Fig. 51, annexed: This is intended 
primarily for fitting at the firing platform of water- 
tube boilers where the drums are often so high 
up that the water level cannot be read from that 
position, At first sight the instrument would 
appear to be an ordinary water gauge of the window 
type with steam in the upper part and water in the 
lower part. This is not the case, however, the upper 
part being occupied by water and the lower by a 
red liquid insoluble in water, and the whole window 
being illuminated from behind by a strip light. 
The reading is, therefore, positive and distinctive. 
Of the two tubes in the upper part of the illustra- 
tion, the front one is connected to the top of the 
gauge through the shut-off cock shown, and the 
back tube is connected to the bottom of the gauge. 
The whole forms what is virtually a U-tube with 
the indicating liquid in the bend. This liquid, the 
density of which is higher than that of water, is 
not altered in volume by changes in boiler pressure, 
so that the accuracy of the reading is not affected 
when such changes occur. The two tubes are 
connected by pipes to the steam drum of the 
boiler. The connection of the front tube to the 
drum is made by means of a condenser attached at 
the steam space. The condenser is provided with 
& weir, so that the condensed water in the front 


leg of the U-tube is always maintained at a constant | two sides of the crankcase to give access to the| circumstances, a petrol-driven scaling set 


head. The back tube is connected to the steam- 
drum water space by a part containing a baffle 
arrangement to damp out surging. This part 
and the condenser are coupled together by a vertical 
pipe, by which any overflow from the weir returns 
to the water side. The head in the back leg of 


The CO, percentage is| 
determined by a caustic potash solution and the | 
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Fic. 50. ComBustTion RECORDER ; 
| Company, LIMITED 


the U-tube is not constant, but varies with the 
| water level in the drum, and the resultant change 
|in ratio between the two heads causes appropriate 
|}movement of the indicating liquid. A shut-off 
cock is interposed between each connection and the 
drum to enable the apparatus to be isolated for 
cleaning or inspection. Suitable traps and baffles 
are provided in the tubes on the gauge to prevent 
dirt reaching the gauge glass. This, though sub- 
| jected to pressure, is not hot, so that breakages due 
|to high temperatures are avoided. The indicator 
can be fitted to the ordinary gauge glass stand 
pipe or independently, if desired. We understand 
| that the indicator has been successfuly employed 


| high, the normal gauges are frequently difficult to 
see. 
Apart from their well-known pneumatic and 
electric tools, Messrs. The Consolidated Pneumatic 
Tool Company, Limited, Egyptian House, 170, 
Piccadilly, W.1, are exhibiting portable and sta- 
|tionary air compressors, pneumatic hoists and 
|pneumatic pumps. A new portable compressor 
| shown by the firm is illustrated in Fig. 52, page 197. 
This compressor, which has an actual delivery of 
| 105 cub. ft. of free air per minute, is driven by an 
| airless-injection engine, and while having all the 
| refinements of the firm’s petrol-engined sets, is 
| stated to operate at between one-fifth and one-eighth 
| of the cost. The compressor fitted is a two-stage 
| air-cooled unit, with vertical cylinders. An air- 
| cooled intercooler is fitted between the cylinders. 
| The low-pressure cylinder has a bore of 8} in., and 
| the high-pressure cylinder a bore of 4} in. The 
| stroke for both cylinders is 5 in. The valves are 
| readily accessible, and large doors are fitted on the 





moving parts. In addition, the crankcase is pro- 
vided with an aluminium oil pan, which can easily 
be dropped. The gudgeon pins are fully-floating, the 
pistons themselves being of high-grade cast iron. 
They are fitted with one double-seat compression 
ring and two oil-control and distribution rings. 


Messrs. JAMES GORDON AND 


| on shipboard, where, although the boilers are not so | 


Fie. 51. DisTaNCE- READING 
Water GavuGe ; Messrs. JAMES 
GorDOoN AND Company, LIMITED 


The connecting rods are drop forgings of high-tensile 

| steel, and the big ends are lined with anti-friction 
metal. The cylinders, of tough grey cast iron with 
|a close grain, are fitted with a detachable head. 
The block is cast separately from the crankcase. 
The four valves, of the “Simplate”’ type, are situated 
in the cylinder head, and are arranged for removal 
without breaking any pressure joints. The valve 
seats and keepers are case-hardened, while the valve 
discs are of special alloy steel, heat-treated, tempered 
and ground. 

The engine is a four-cylinder Dorman-Ricardo 
model, and is coupled to the compressor through a 
self-adjusting twin-disc clutch, enabling the engine to 
be started on no load and brought up to speed before 
the compressor is engaged. A heavy flywheel is 
fitted to ensure smooth running and absence of 
vibration. The governor is of the enclosed centr!- 
fugal type regulating the stroke of the fuel pump. 
An unloader is fitted, arranged so that when the 
air pressure in the receiver rises to the predetermined 
point, a valve is forced off its seat, allowing 4 
from the receiver to pass to a diaphragm in the 
inlet valve assembly. The diaphragm holds the 
inlet valve discs off their seats and so unloads the 
compressor, which then operates against atmo- 
spheric pressure only. When the compressor 
unloaded the engine automatically slows down. 

Where a supply of compressed air or electric 
current is available, scaling may most conveniently 
be carried out by employing one of the various 
scaling sets available fitted with air or electric 
motors. In some cases, however, firms operate two 
or more factories where the electrical supply 
different, while in others, no permanent power 
supply of any sort may be available, and in = 
18 
|advantage. Such a set, manufactured by Messrs. 
|F. Gilman (B.S.T.), Limited, 221, High-street 
| Smethwick, Staffordshire, is illustrated in Fig. 53, 
| page 197. This set will do the same work 4s the 
| Skatoskalo electric plants made by the frm. of 
which several have been previously described ™ 
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Two-StaGe PoRTABLE COMPRESSOR ; 
CoMPANY, 


Messrs. THE CONSOLIDATED PNEUMATIC TOOL 


LIMITED. 

















Fic. 53. Prrroi-Driven Scatine Set; 


our columns. 


two flexible shafts for surface scaling. It may also 
be used with two flexible drives for tubes below 
«In. internal diameter. For these different pur- 
poses, it can be supplied with a single drive, as 
illustrated, with the head running at 2,800 r.p.m. ; 
with twin drive with both heads running at 2,800 
"p.m. ; or with twin drive having one head running 
at 2,800 r.p.m., and the other at about 4,006 r.p.m. 
The petrol engine employed on all these sets is a 
single-cylinder unit operating on the four-stroke 
cycle. The cylinder is vertical, and is air-cooled 
by a blast from a blower. 
3 brake horse-power at 1,800 r.p.m. Both the 
cylinder barrel and head are provided with cooling 
fins, and the blower is of the centrifugal type | 
incorporated with the flywheel. The main engine | 
bearings are of the Timken roller type, carried in | 
“eparate housings from the crankcase. The piston 
's of aluminium alloy and the 
with chilled cam faces. 





The engine develops | 


camshaft of cast-iron | for 
The shaft runs on a spindle | Lloyds, Limited, Dean Stanley-street, Westminster, 


Messrs. F. Gruman (B.8.T.), Lowirep. 


The machine illustrated will drive | provided with an impulse starter, is fitted, and is 
one flexible shaft for 3-in. or 4-in. tube work, or | driven from the crankshaft by skew gear. 
tion is by splash from a tray kept filled by a pump of 


Lubrica- 


the plunger type. An automatic governor controls 
the throttle opening. The drive to the flexible 
shaft is by belt from a pulley on the crankshaft to 
fast and loose pulleys, the shaft for the latter being 
mounted on a bracket above the engine, as shown. 
The belt is fitted with a jockey pulley to regulate 
the tension, the pulley being mounted on a swinging 
arm with a tension spring at its outer end. The 
belt striking gear is hand operated. The arrange- 
ment of the flexible shaft and head follows the 
firm’s standard practice. The whole unit is 
mounted on four 6-in. wheels for convenience of 
transport, as in Fig. 53, and the belt is effectively 


protected by the two side plates carrying the head 
for the fast and loose pulleys and terminal shaft 


bracket. 
A number of firms are showing pipes and tubing 
different industries. Messrs. Stewarts and 


passing through the centre, and is splash lubricated. | S.W.1, for example, are showing tubes for a wide 


The valves are of the side-by-side type. A magneto, 





variety of purposes and working conditions, varying 
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in bore from } in. to 54 in. The latter exhibit is 
| particularly interesting as showing the means 
| adopted for jointing such large pipes. A Stewarts’ 
| inserted joint for lead and yarn is employed. and a 
set of lugs is provided on both the spigot and socket 
into which a bolt can be fitted. By tightening up 
this single bolt, both ends are drawn together. On 
the high-pressure steam side the chief exhibit is a 
| Dawson joint, shown both with and without flanges. 
| The controlled yield supports for colliery roadways, 
first exhibited last year, are now fitted with an 
| improved type of head to unite the cross-girder to 
| the legs. Other exhibits are Vitraulic joints, the 
““Camae ” tap, and pig-irons, steel strip, and sheet 
castings. 

Messrs. Accles and Pollock, Limited, Oldbury, 
| Birmingham, are showing a wide range of weldless- 
| steel tubes in the round, in special sections, and in 
|manipulated form. Precision tubes used for such 
| purposes as hypodermic needles are exhibited, and 
| other tubes shown include examples for high pres- 
‘sures, for Diesel-oil feed, steel tubes made to fine 
| limits and in light and heavy gauges, tubes with 
| polished bores, and tubes lined or covered with 
| copper, fibre, or compressed paper. Stainless-steel 
|tubes are shown in various forms, plain and 
| manipulated. 

Sand-spun pipes in cast-iron are exhibited by 
Messrs.. The Staveley Coal and Iron Company, 
| Limited, near Chesterfield. Examples from 4 in. 
| to 24 in. in diameter are shown with various types 
|of joint. These pipes are centrifugally cast in 
| sand-lined moulds, and are said to be free from all 
internal strains and to be able to withstand shock 
to an exceptional degree. The firm are also showing 
| vertically-cast pipes from 1} in. in diameter upwards, 
|in 9-ft. and 12-ft. lengths, these pipes being also 
| shown with various types of joint. Both types of 
pipe can be supplied with concrete lining if required. 
Other exhibits on the stand are pig-iron in various 
grades, Staveley flexible joints, tarred slag, and 
“ Stabita,” a blend of high-grade coke-oven refined 
tar with bitumen for road spraying or road metal 
coating. 

Portable self-contained electric tools possess 
many advantages, but the presence of the motor 
and gearing in the head involves minima of weight 
and bulk which sometimes militate against their 
use, especially in confined spaces, and on work so 
placed that the operator must support the whole 
weight of the tool for lengthy periods. Power tools, 
driven by flexible shafts avoid both of these draw- 
backs, the operator having only a light and compact 
handpiece to control, and the size of the heads, 
except in the case of grinding and sanding wheels, 
or polishers, being little larger than that of the 
chuck holding the bit. Shaft-driven tools of this 
type are the speciality of Messrs. The Flextol 
Engineering Company, Limited, of 112, Grosvenor- 
road, London, 8.W.1, who are displaying a full 
range of complete equipments, for electric or belt 
drive, together with a variety of tools and acces- 
sories to suit particular trades. The usual equip- 
ment comprises a motor or pedestal pulley mounting, 
connected, by a flexible shaft of piano wire in a 
casing of rubber, canvas and strip steel, to a hand- 
piece. If required, a three-speed gearbox can be 
fitted between the motor and the shaft. In one 
type of handpiece, the D.5, designed for the wet 
grinding and polishing of stone, slate, glass, and 
similar materials of the building trades in particular, 
the handpiece itself incorporates a worm reduction 
gear. 

The equipment we have selected for illustration, 
the “ B.G.’”’ machine for light grinding and rotary 
filing, is shown in Fig. 54, on page 198, and embodies 
an infinitely variable gear, fitted above a }-h.p. 
constant speed motor mounted on a stand. By this 
arrangement, any required speed between 500 r.p.m. 
and 5,000 r.p.m. is obtainable with the ordinary 
“* B.G.” ball-bearing handpiece, and by substi- 
tuting a geared handpiece the maximum speed 
may be raised to 12,500 r.p.m. Thus a full range 
of relatively slow speeds is provided for rotary files 
and milling cutters, and a higher speed range for 
driving small profile grinding wheels. The drive is 
transmitted to the flexible shaft by a compressed 
cork ring running between two cast iron discs, and 
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speed as desired with one hand, according to the 
material being worked and the size of the tool, 
until he has ascertained by trial the most efficient 
speed for his purpose. The machine can be supplied 
in suspended form, as well as in the mounting illus- 
trated. 
yeneral type of cutting agent employed with a 
flexible shaft drive, percussive handpieces for use on 
stone and metal can also be fitted, and are included 


in the exhibits on the Flextol stand, where demon.- | 


strations of the various machines are being given in 
different classes of work 

The welding machine illustrated Fig. 
above, is a new development on the part of the 
makers, Messrs. Holden and Hunt, (Cox’s-lane, 
Old Hill, Staffs. It is an automatic butt-welding 
machine for copper and non-ferrous welding work, 
and will weld copper rods up to 4 sq. in. in area or 
} in. in diameter. The capacity is 80 kW. The 
machine follows out the firm’s design of carrying 
the welding head on a low pivoted arm mounted on 
ball bearings, eliminating current-collecting slides 
and giving a sensitive action unaffected by fric- 
tion, dirt or temperature changes. The upsetting 
mechanism has a micrometer adjustment for regu- 
lating the pressure, and will cover a range from 
i: in. diameter to } in. diameter. The welding is 
automatically controlled by a cut-off control for 
the completion of the weld. \ press button is 
provided for starting, the welding current 
taken through a contactor switch. 


in 


56, 


being 
Eight heating 


speeds are provided to cover the range for which | 


the machine is designed. As in the case of the 
tirm’s standard welders previously described in our 
columns, the machine is of the simplest possible 
design. The frame is of cast iron, and completely 
encloses the high-tension fittings. The levers are 
of cast steel, and arranged so that there is no possi- 
bility of their becoming alive; they can thus be 
handled with impunity, even during the actual 
welding process. An automatic trip switch having 
a wide range of adjustment is fitted, the renewable 
contacts on the switch being made from non-arcing 
metal. The heating speed is controlled by means of 
a fully quarded multiple-way regulator, while the 
water-cooled electrodes can be quickly and easily 
fitted with renewable tips of varying shapes to meet 
different requirements. The electrical efficiency is 
claimed to be extremely high and to result in the 
maximum number of welds per unit of current. 
A complete absence of soldered joints enables the 
machine to stand heavy overloads without damage. 


While rotary tools are probably the most | 














CONTROLLER; MeEsSRS. 
LIMITED. 


POTENTIOMETRIC 
INSTRUMENT COMPANY, 


Fig. 
CAMBRIDGE 


56. 


The machine is controlled entirely by pedal so that 


the operator’s hands are free to manipulate the | 


work, the effort required to work the pedal being 
so slight that the machine can be operated by a 
boy or girl in the sitting position. 


Among other machines shown by Messrs. Holden | 
| and the provision of a circular case which is attra 


and Hunt, special reference may perhaps be made 
to a universal-type flash butt welder arranged with 
mitre clamping for steel casement window frames. 
This machine is of 40-kW capacity, and is capable 
of welding, 14 sq. in. in mild steel angles, Tees, tubes, 
and so on. The duration of the weld is controlled 
through a special cut out and contactor switch. 


The machine is water-cooled throughout, and the | 


upsetting pressure is applied by means of an eccen- 
tric cam designed to give the pressure in a direct 
line with the work being welded. As in the machine 
already described, the switch is foot-operated, and 
the heating speeds are controlled by a multiple- 
speed regulator. 

Messrs. Cambridge Instrument Company, Limited, 
45, Grosvenor-place, London, 8.W.1, are this year 
devoting their stand exclusively to temperature 
measuring and other industrial instruments parti- 
cularly applicable to power station requirements. 
A panel of flush-mounted instruments is shown 
carrving examples of practically every type of 
indicator and recorder used in a power house. The 
automatic temperature controllers shown by the 


Butt WELDER ; 


| temperature of furnaces of all kinds. 


Messrs. HOLDEN AND Hunt. 














Rests FOR CENTRELESS GRINDER ; 
WickMAN, LIMITED. 


Fie. 57. 


Messrs. A. C. 


firm include examples of motor-driven indicators, 
controllers with knife-edge control, and recording 
potentiometric controllers capable of making 01 
breaking a current of 10 amperes, or, if desired. 
up to 30 amperes, at 250 volts, the accuracy 
control being within 0-1 per cent. of the full scak 
reading. 

A new design of potentiometric controller is ot 
special interest. This is illustrated in Fig. 56, 
annexed. It is a development of the well-known 
Cambridge potentiometric controller, which has 
been supplied for many years for controlling hes 
The chiel 


improvements are a simplified design of mechanisn 


tive in appearance, and is adaptable either for wall 
or flush mounting on a panel. The instrument 
works on the potentiometric principle, the calibrated 
dial, on which the point of temperature control is 
set, being attached to the slide-wire of the potentio- 
metric circuit. When the temperature varies from 
the “set ’’ position, the deflection of the pointer 1s 
caused ‘by a chopper and associated mechanism t 
operate a mercury switch controlling the supply o! 
heat. The mechanism is robust, dependable, and 
gives accurate control. The instrument is not 
designed for use as a temperature indicator, but 
desired the actual temperature of the furnace on 


|which it is installed can be accurately found by 


, 


rotating the calibrated dial until the galvanomete! 
pointer is central, i.e., coincident with the zero line. 
when the temperature can be read off on the dial 
The instrument is completely self-contained, the 
driving motor, dry cell, and standard cell for 
standardising the potentiometer circuit being 
enclosed within the case. 

Messrs. A. C. Wickman, Limited, Coventry. mak 
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Fic. 58. Brencu-Type Puncaine PREss ; 
Messrs. F. J. Epwarps, Limrrep. 














Fie. 60. 
Fics. 60 anp 61. Pre-Forminac MacuIne ; 
an effective display of a wide range of tools provided 
with tips of their Wimet cutting metal. Made in 
a series of grades, each with properties particularly 


suited to a group of applications, it finds use in the | particularly advantageous feature. 





Fig. 59. Pre-Frutinc Press; Messrs. 
GrorGe Frnngey anpD COMPANY. 














Fic. 61. 
J. Danrecs, Lruirep. 


Messrs, T. H. anp 


; duty for long periods before it needs any regrinding, 
| because of its physical characteristics. The homo- 


geneity of the structure of the metal is here a 
Freedom from 


high-speed machining of all steels, either for roughing picking up and from the formation of craters results 


or finishing operations. 


Among the tools shown | from it. 


Spedia lapping wheels, such as are used 


with this form of tipping are inserted-blade milling | for the final lapping of cutting tools, gauges and 


cutters, reamers (including examples of three- 
diameter reamers), wood-working cutters, twist 
drills, lathe tools, glass and marble drills, and lapping 
wheels. The metal has also found advantageous 
application in tipped punches and dies for notching 
thin metal. In this service the corners of the two 
components taking part in the action stand up 
particularly weil, owing to the hardness of the 
metal. The tipping of gauges and work-slides or 
rests for centreless grinders has provided a further 














other items for which hard metals must be used 
and a particularly fine finish is needed, also form 
part of the display. 

Messrs. F. J. Edwards, Limited, 359-361, Euston- 
road, London, N.W.1, have on view a large collection 
of sheet metal working machinery, e.g., folding 
machines, guillotines, swaging machines, bending | 
rollers, angle iron rolling machines, and hand and | 
power presses, One of the newer exhibits is a 
small machine of the last-mentioned class, viz., a 


sphere of use. A good example of the last-mentioned ! bench type punching press. It is illustrated in 
application is afforded by Fig. 57, page 198. In this | Fig. 58 above, and is known as the Besco small 


“ase, great success is claimed for the employment of eccentric press, type T,V.O. 





Although it will | 
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|either attached to a bench as shown, or mounted 
|on a light stand. The machine is belt-driven, and, 
|with the flywheel pulley running at 150 r.p.m., 
| Tequires $h.p. The ram is well supported in long 
guides and had an adjustable stroke within the 
limits of } in, and 1 in. The hole for the punch tool 
|is ? in. in diameter by 1} in. in depth. Control 
| When the machine is mounted on a stand is by 
|means of a pedal-operated clutch. In the bench 
arrangement the clutch is lever-operated. The table 
has a slotted face, 9 in. by 6} in., with a 3}-in. by 
2-in. hole in the centre. The maximum distance 
between the table surface and the end of the ram 
is 6 in., and the distance from the ram centre to the 
inside of the column is 34 in. A larger size of this 
machine is made, viz., type A.P. This has a 
maximum pressure of 74 tons, but runs at a some- 
what lower speed, that is, at 120 r.p.m. The power 
required and stroke are the same as in the smaller 
machine, but the distance from the table to the 
ram face, and the throat depth are all larger. 

By arrangement with the British Commercial Gas 
Association, Messrs. George Finney and Company, 
Berkley-street, Birmingham, 1, are showing on the 
Association’s stand one of their latest type of 
downstroking pre-filling press, which is illustrated 
in Fig. 59 annexed. The unit exhibited is the 
80-ton model, operated at a working pressure of 
one ton per square inch by a newly designed three- 
throw pump having a capacity at that pressure of 
three gallons per minute, mounted with its driving 
motor upon a base, which also forms the supply 
tank. An oil bath is provided in the totally- 
enclosed crankcase, and a by-pass valve is fitted 
to deal with no-load conditions. The press, of 
12-in. stroke, has gas-heated plates 18 in, square, 
a double-acting ejector cylinder, and a hydraulically- 
operated pre-filler valve. An interlocked safety 
device prevents the ejectors from being operated 
until the press is fully open, and also ensures that 
they are returned before it is closed. Ease of 
control has been particularly studied in the design, 
two levers sufficing to open and close the press. 

The 50-ton pre-filling press shown on the stand 
of Messrs. T. H. and J Daniels, Limited, Lightpill 
Iron Works, Stroud, is a later model of the press 
described in ENGINEERING of June 7, 1935, page 
595. In this design the main ram falls by gravity, 
simultaneously drawing water from the small over- 
head tank through a non-return valve. When 
resistance is met, the pump automatically comes 
into action and applies the pressure to the moulding. 
An adjustable trip gear is fitted, to act at any 
desired pressure between 1 ton and 2 tons per 
square inch. When moulding is completed, the 
pressure in the main cylinder is released, and the 
pump then applies a lower pressure by means of 
the side cylinders to return the working table. 
The high- and low-pressure plungers work together 
on low pressure until the trip gear operates, when 
the high-pressure plunger exerts the final squeeze. 

The No. 2 pre-forming machine, also exhibited by 
Messrs. Daniels, and illustrated in Figs. 60 and 61, 
annexed, is designed to produce tablets from 
Bakelite or synthetic resin powder at the rate of 
1,800 per hour, and up to 1} in. diameter and 
} in. thick. The powder is fed into the hopper by 
the operator, and falls into a powder box which 
traverses across the die-plate to fill the die. The 
top punch descends, compressing the powder into 
a tablet, which is then ejected up through the die 
and falls into a chute. The stroke of the top punch 
is adjustable. The machine shown is arranged with a 
self-contained motor drive, the motor being mounted 
on one side of the base, but a belt-driven model is 
also listed as alternative. 

An illustration is given in Fig. 62, page 200, of a 
continuous furnace for annealing or heat treatment, 
shown by Messrs. Gibbons Brothers, Limited, Dib- 
dale Works, Dudley, Worcs. A feature of interest 
is the design of the furnace conveyor gear which, 
though of the intermediate-pusher type, has the 
characteristic that each bar or pan that is dealt 
with is operated upon separately, and thus when 
pans are in use they are free from compression in 
the red-hot state associated with the usual type of 
furnace pusher gear. Another advantageous dif- 
ference possessed by this Baldwins-Marchant gear 


Wimet metal, which meets the conditions of the ‘exert a maximum pressure of 4 tons, it can be | employed is the automatic emptying of the furnace 
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at the end of the day’s work. It can be used for the 
passage of steel bars through a reheating furnace, | THE 
for the purposes of sheet and tin-plate production 
(for which it was originally devised), or for handling | 
trays containing pressings, stampings, or other 
products through a heat-treatment furnace. It is 
in the latter-mentioned use that it is depicted in 
Fig. 62. Two hydraulic cylinders, operated from a 
valve lever in proper relationship, cause two distinct 
motions to be given to tubes made of heat-resisting | 
steel, for the purpose, first, of turning propelling 
lugs welded to them so as to bring them into contact | 
with the pans, and secondly, to give them a| 
translational movement. For the first action, a} 
toothed quadrant is fixed to each tube, and 
engages with a rack connected to the piston rod 
of one of the hydraulic cylinders. This part of the 
equipment also serves to open and close the doors 
through a suitable gear. The second, or main pusher | 
cylinder, is arranged with its crosshead connected to | 
the tubes so as to move them backward and forward | 
with it. Pans containing the pieces to be treated are 
placed on the slide rails at the charging end. Then, 
whenever the operator moves the valve lever, the 
side cylinder operates, opens the doors, and at the 
same time turns the tubes through some 80 deg. to 
bring the lugs into action. Immediately after 
this, the main cylinder comes into action, and 
through the motion of its crosshead and the con- 
nected tubes, causes the pans to move over a 
fixed distance. In this way, new pans enter the 
furnace, those already in are moved along, and the 
one nearest the discharge end is passed out. The 
piston of the side cylinder then returns, and in 
doing so closes the doors and turns the lugs of the 
tubes down out of association with the pans, 
when the backward movement of the crosshead 
connected to its piston rods pulls the tubes back | Messrs. Ley’s Malleable Castings Company, Limited, 
into their original position, ready for any later| Derby. These castings were described in ENGIN- 
operations ; after this all the valve gear is again | germe, vol. cxxxix, page 510 (1935), in connection 
shut off. | with the last Fair, but it may be mentioned that 
For the purpose of exhibiting the features of design|the firm have recently greatly extended their 
and construction of the large rotary enamel melters | foundries, which are now stated to be the largest of 
made by the firm to handle batches of from 600 Ib. | their kind in Europe. 
to 700 Ib. of frit at each charge, they show a small! Messrs. Henry Wiggin and Company, Limited, 
rotary gas-fired enamel melting furnace for experi-| Thames House, Millbank, S.W.1, are showing a 
mental batches of 50 lb. of frit, built on similar! model kitchen for the purpose of illustrating their 
lines. Another section of their display consists of | products. Monel metal is represented by a sink, 
a complete range of refractory materials for all| the top of a table, the tab of an electric clothes 
purposes. Among the exhibits of this type is/ washer, and a Hurro-Monel gas-heated water heater. 
their recently introduced H.T.1 refractory insulating | The well-known 80 : 20 niekel-chromium Brightray 
brick. This, it is claimed, has a heat conductivity | resistance metal is illustrated by a Revo electric 
of one-fifth of that of firebrick, and a capacity for! cooker and a Flecta electric fire, while Wiggin 
withstanding temperatures up to 1,350 deg. C.| heating elements are also shown in an electric 
without deterioration. toaster. A number of pure nickel Elkington cooking 
As in former years, a number of firms are showing | utensils complete this display. The remainder of 


products which do not lend themselves to illustra-| the stand is devoted to exhibits relating to par- 

This applies particularly to materials such as | ticular industries, Monel metal being shown applied 
metals in the form of bar or sheets, lubricants, drop | in the laundry industry for washing machine parts, 
forgings or stampings, and so on. Messrs. Firth—| in the textile industry for valves, and in connection 
Vickers Stainless Steels, Limited, Staybrite Works, | with the paper industry a slotted plate for a paper- 
Sheffield, 9, for example, have a comprehensive 


pulp strainer is shown. 

range of exhibits in Firth-Vickers stainless and| Another class of goods which does not lend 
Staybrite steels to illustrate the diverse application | itself to illustration are the various rubber products. 
of non-corrodible and heat-resisting steels for indus- | Among the firms showing such products are Messrs. 
trial, domestic, and architectural purposes. Space is| Dunlop Rubber Company, Limited, St. Jaies’s- 
specially devoted to the use of Staybrite steel in | street, S.W.1, whose exhibitsinclude a comprehensive 
engineering and the allied industries, while other | display of rubber for mechanical purposes. Among 
sections illustrate its use in the chemical, brewery, | these products are conveyor, elevator and trans- 
dairy, and textile industries. Messrs. Thomas Firth | mission belting, hoses for all purposes, anti-corrosion 
and John Brown, Limited, Atlas and Norfolk Works, | rubber, and rubber roller coverings. A similar 
Sheffield, 1, show a complete range of engineers’ | comprehensive display of rubber goods is made by 
small tools, including high-speed twist drills, milling | Messrs. David Moseley and Sons, Limited, Chapel 
cutters and reamers, circular metal-cutting saws, | Field Works, Ardwick, Manchester. This display 
Insto saws, files, ani lathe tools. Prominence} includes hose, flooring, mats, sheeting and tubing, 
is also given to high-speed steels and alloy steels, ‘rollers in soft rubber and in black-and white vul- 
castings and forgings for all purposes, as well as to | canite, and rubber lamp standards. The mechanical 
forged-steel die blocks and hardened-steel rolls. | moulded-rubber products shown include anti- 
Examples of Nitralloy steels for various industries | corrosive goods for use in the chemical industries. 
also form part of the display. The firm’s new works | Ebonite in various forms is also exhibited, including 
for the manufacture of small tools, with details of |the pump described in Encrveermne, vol. cxxxix, 
some of the tools themselves, were described in | page 593 (1935). 
ENGINEERING, vol. cxxxvii, page 665 ef seg. (1934). | The exhibits of Messrs. Imperial Chemical Indus- 

Samples and fractures of pig-irons produced by | tries, Limited, Millbank, S.W.1, are divided imto 
the firm, together with various classes of castings | four groups, comprising metals, degreasing plant, 
made from the irons, and samples of mechanical | case-hardening and lighting-trades products, respec- 
tests, are shown by Messrs. Renishaw Iron Company, | tively. As regards the metals exhibits, the firm 
Renishaw Iron Works, near Sheffield.| have acquired the manufacturing rights of Ever- 
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in the United States. This metal is stated to be 
non-corrosive and almost as strong as steel, and is 
perhaps the most interesting exhibit in a represen- 
tative selection of metals in a variety of forms. 
The I.C.I. degreasing plant was described in Enai- 
NEERING, vol. cxxxiii, page 245 (1932), and working 
models of the present range of both stationary and 
continuous plants are shown on the stand. Three 
furnaces are shown working on case hardening. One 
of the furnaces is a “‘ Rapideep ’’ model, in which 
a deep coat can be obtained with rapidity. Rapi- 
deep is used with the ordinary case-hardening 
bath, but the case depths obtained, besides being 
deeper than those conferred by a cyanide bath, 
have the advantage of being glass hard for over 
half their depth. The firm specialise in the Cassel 
method of case-hardening which differs from pack 
hardening in that the hardening agent is used in the 
molten state. 

The display of Messrs. Carron Company, Carron, 
Falkirk, is practically confined to their manufac- 
tures which make a domestic appeal. There is, 
however, one portion of practical interest to the 
engineer. A selection of drop forgings is displayed 
as supplied to the order of government departments, 
shipbuilders, motor-car makers and to engineers 
generally. Included are stock patterns, together 
with those made to customers’ own requirements. 

The exhibit of Messrs. Siebe, Gorman and 
Company, Limited, 187, Westminster Bridge-road, 
S.E.1, comprises their well-known specialities, 
including a full-size figure of a diver equipped with 
the latest type of self-contained apparatus, which 
dispenses with the use of the ordinary air tubes and 
pump. Various types of self-contained oxygen 
breathing apparatus for work in __ irrespirable 
atmosphere, of the Proto, Salvus, and Fireox 
types, which have been extensively adopted by 
rescue stations, are shown, together with re- 
suscitating apparatus of the Novita and Novox 
types, which employ oxygen and oxygen plus CO; 
for the apparently asphyxiated or drowned. Gas 
and dust masks of various types are also exhibited, 
with asbestos, fire-fighting equipment, and other 
protective devices. 








Pracve INTERNATIONAL Fair.—In order to enable 
visitors to proceed to the Prague Internationa! Fair 
immediately after the closing of the Leipzig Fair. the 
date of the former has been advanced this year, and 
on this occasion will be held from March 6 to 15. The 
offices of the Prague Fair are at Veletrzni 200, Praha 


“ Black Heart” malleable castings are shown by! dur, a copper-manganese-silicon alloy developed | VII, Czecholovakia. 
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LETTERS TO THE EDITOR. | 


CAST CRANKSHAFTS. 


To THE Eprror oF ENGINEERING. 

Sir,—Mr. Gibbons’s letter in your current issue is 
interesting and indicates that the idea of cast crank- | 
shafts is receiving consideration by engine makers. 
There is no doubt, as he says, that cast-iron has been 
used by many for shop jobs, though not agreeable 
to the conservative conventions of buyers. As a 
matter of interest, I enclose a photograph which 
illustrates a cast shaft for a double-acting two-stroke 
gas engine, built before the war. (Reproduced 
above.—Ed., E.) 

As to the need for counterbalance weights in multi- | 





| 
| 


crank engines, I think Mr. Gibbons will find that for the | 
higher speeds, despite the difficulty of lowered torsional 
periods, the high centrifugal loading on centre bearings 
and crankease make their fitting almost a necessity. 

In the 8-crank oil engines for the airship R1C1 
aluminium crankcases were used at first; the centri- 
fugal force eventually split them at the centre. Then 
fish-back longitudinal girders were tried, then through 
bolts, and finally a cast-steel case was fitted, despite its 
extra weight. The fully fabricated case, it was found, 
was not obtainable at that date. 

A similar tendency revealed itself in what, I suppose, 
are the largest high-speed engines that have been built, 
namely, those in service on the locomotive on the 
Canadian National Railways. These have 12 cylinders 
arranged in a vee, on a 6-throw crank, and at 900 
revolutions give 1,500 h.p., 12-in. diameter cylinders 
and 12-in. stroke. In this case, and in others of a 
similar nature, some criticals occurred within the run- 
ning range. When used for locomotive purposes 
the engine is a variable-speed unit, and standard 
practice is now to fit dampers on such engines. These 
have effectively safeguarded the vibrational effects set 
up at these critical periods. 

Another important question is that the surface of 
the material should be hard enough to stand up to the 
rubbing conditions of the higher speeds. To what 
extent the cast shafts can be specially treated to meet 
this condition, if the material is not itself hard enough, 
isnot quite clear. Such higher surface speed conditions 
will have to be met, and this will involve for those 
concerned learning how, more or less by practical 
experimental work. 

There is no doubt that the last point raised by Mr. 
Gibbons is an important one ; it occurs in all changes 
of practice. The purchaser seems invariably to buy 
under the conventions set up by past experience ; 
this is bound to be so for most work, yet what, for 
Instance, is the need of insisting upon a 28-32-ton steel, 
when the stiffness of the shaft is the characteristic 
that has to be borne in mind in multi-crank engines, 
and not its tensile strength. Surely all purchasers | 
are not so limited in understanding as to overlook this | 
entirely | 
_ However, progress can only be made slowly, but | 
judging by the success of the high-speed units that the | 
writer has been connected with, there seems to be | 
no reason why there should not be a general advance | 
in rotational speeds in the near future, with the use | 
of less conventional ways of providing for this than are | 
accepted at the present time. 
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| appears to be the formation of price rings, the object 
|of which is to maintain prices ; 


| eliminated, and all industries put on a sounder basis. | 
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What a revolution in engineering design we seem to 
be envisaging with forged-steel beds (welded plates), 
and cast-iron crankshafts ! 

Yours faithfully, 
55, Lower Belgrave-street, ALAN CHORLTON. 


8.W.1. 
February 13, 1936. 








CUT-THROAT COMPETITION. 


To THE Eprror or ENGINEERING. 


Str,—‘‘ Cut-throat ” competition is still a complaint 
in many industries, in spite of the great improvements 
in trade. The most popular remedy in this country 


this appears to be 
accepted by many as the solution to all their troubles, 
in spite of the fact that it is economically unsound. 
In practice there are often great difficulties in the way 
of operating these rings. In fact, few are absolutely 
“ water tight ” and most of them can be got round by 
one means or another. Individually, benefits may for 
a time be derived, but nationally they must in the 
end have disastrous effects. Competition cannot be 
eliminated ; in fact, it is unhealthy to do so, but steps 
could be taken to see that all competition is put on a 
sound basis. 

I would suggest that if a universal system of costing, 
suited, of course, to each particular industry, could be 
adopted by that industry, it would go a very long way 
in this direction. “ Cut-throat”’ competition usually 
arises when the instigators have no proper costing 
system. 

In my experience, the chief offenders in cutting 
prices below the cost of production, do so because they 
do not know what their cost of production really is. 
A certain amount of this can, of course, be done with- 
out the firm concerned feeling it, especially if they 
happen to have some very profitable line which covers 
these losses. How much better it would be if everyone 
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|2,000-KW., 3°3-KV. MERCURY RECTI- 
| FIERS FOR THE POLISH STATE 
| RAILWAYS. 


THE equipment which is being supplied to the Polish 
| State Railways in connection with the electrification 
| of 155 miles of track in the neighbourhood of Warsaw, 
includes a number of 2,000-kW mercury rectifiers for 
converting alternating into direct current at 3,000 volts 
in substations placed along the line. These rectifiers 
have been manufactured by Messrs. The English 
| Electric Company, Limited, and we recently had the 
| opportunity of seeing one of them undergoing test at 
| that firm’s Stafford works. 

| An illustration of the equipment erected at Stafford 
is given in Fig. 4, on page 206, while Fig. 5 is a view of 
the rectifier itself. As will be seen from Fig. 1, page 202, 
| which is a general diagram of connections, an alter- 
| nating-current supply at a pressure of 6-6 kV and a 
| frequency of 50 is led through an oil circuit breaker a 
|to the primary side of a step-up transformer b. The, 
| resulting secondary current passes at a pressure of 
|35kV through a 60/5 ampere current transformer c 
|and a 35,000/110 volt potential transformer d to the 
main rectifier transformer e, and thence to the rectifier f, 
where it is converted into direct current at 3-3 kV. 
It will also be seen that the cathode s of the rectifier 
is connected through the series reactor of the smoothing 
equipment g to the high-speed circuit breaker h, and 
thence to the overhead trolley wire. Moreover, the 
negative traction connection is made from the neutral 
of the rectifier transformer to the track rails, an 
ammeter shunt ¢ being included in the circuit. The 
four resonant shunt circuits & of the smoothing equip- 
ment are connected across the 3-3-kV direct-current 
circuit immediately after the series reactor. 

The main rectifier transformer, which can be seen 
in the background of Figs. 4 and 5, is of the oil-immersed 
core type with natural cooling and is designed so that 
its temperature rise will not exceed 55 deg. C. by 
resistance, nor 50 deg. C. by thermometer, when the 
rectifier is delivering its full output of 2,000 kW. As 
will be seen from Fig. 1, its primary windings are 
connected in star and its secondary in double zig-zag 
to give six phases. The complication of a higher 
number of phases was not introduced, owing to the 
comparatively low working current. The cores of this 
transformer consist of three vertical limbs of stepped 
and approximately circular section, the stampings 
forming which are interleaved with those of the top 
and bottom yokes. The coils are wound concentrically 
on the limbs, with the high-voltage winding outside. 
This winding is of the helical disc type with a single 
turn per layer and an oil space between each pair of 
coils. The low-voltage winding consists of a spiral 
coil, so arranged that all the phases have the same 
reactance to the primary. This, it is claimed, ensures 
an equal sharing of the load and the even distribution 
of the axial stress across the entire flat surface of the 
winding in the event of a backfire on one phase. The 
turns are separated by radial oil spaces. As will also 
be seen from Fig. 1, a third winding / is supplied for 
baking out the rectifier. This consists of a disc coil, 
which is placed at the bottom of the high-voltage 
column on each limb. The middle of each coil is then 
tapped and connected to the neutral lead, so that 
the coils form a six-phase double star-connected 
winding. 

The tanks are of boiler plate and have round ends. 
External cooling tubes for the oil circulation are 
welded into the side plates. Expansion chambers and 
silica-gel breathers are fitted, together with the usual 
relief diaphragms, drain valves, pumps, and thermo- 
meters. Small variations in the ratio of transformation 








knew exactly which of their products were on a profit- 
able and sound basis, and which were losing money. 
If such a system could be made compulsory, and every 
firm in every industry in this country knew exactly 
how they stood at regular short intervals, and, further, 
where they were making profits and losses, a good deal 


can be effected by tapping switches without removing 
any part of the tank cover. The high-voltage neutral 
is brought out for connection to the protective equip- 
ment and lightning arresters of the auto-valve type 
are placed between each anode terminal and the low- 
voltage neutral to limit the effect of surges generated 





of the unhealthy “ cut-throat ” competition would be 


I would go farther than this and make it compulsory | 
for all firms to send in a return each four weeks to some 
central body, showing their profits and losses. In cases 
of consistent losses, investigation should be made and 
legislative action taken before the firm reaches a long 
overdue bankruptcy, in which process it is able to 
damage many of its creditors besides depressing prices 
to an uneconomic level. 


in the windings when the arc is quickly stopped or 
re-started. These connections are not shown in Fig. 1. 
The bushings on both the high- and low tension sides 
are of plain porcelain. 

The rectifier, as has already been stated, is of the 
six-anode type and is rated togive a continuous output 
of 2,000 kW at 3,000 volts with overloads of 25 per 
cent. for 15 min. and of 200 per cent. momentarily. 
The arrangement of its parts is shown diagra nmatically 





Yours faithfully, 
Davip Brown, 
Managing Director. 
Davip Brown anv Sons (Hupp.), Liwrrep. 
Huddersfield. 
February 11, 1936. 
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Ipgat Home Exursition.—The Daily Mail Ideal Home | 
Exhibition will be held at Olympia, Kensington, London, 
W.14, from March 24 to April 18. 





| utilised. 


in Fig. 3, and in general design it differs little from 
the lower tension units manufactured by the firm, 
except that the high-tension current carrying parts 
are protected by armouring. As will be seen from 
Figs. 1 and 3, it is fitted with grids m in the arc path, 
so that the direct-current voltage and other methods 
of control possible by the use of these devices can be 
For the present, however, the rectifier will 
be employed in the ordinary manner. If utilised, the 
grids will be energised from the auxiliary transformer x 
by an alternating-current voltage bearing a certain 
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2,000-KW., 3:°3-KV. MERCURY RECTIFIERS FOR THE POLISH STATE RAILWAYS. 


CONSTRUCTED BY MESSRS. THE ENGLISH ELECTRIC COMPANY, LIMITED, ENGINEERS, STAFFORD. 
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phase relationship to the anode voltage. This trans- platform to the right of Fig. 4, with the series 
former will be housed in the excitation unit described | reactor below. 
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below, and will be connected to a 220-volt supply, As regards the auxiliary equipment, the 3 5 

which, in turn, will be derived from the main alternating- | necessary vacuum in the rectifier is obtained zz 3 z z £ 

current *bus bars through a transformer. by means of two three-stage diffuser mercury 3 H H y . = 
The rectifier is fitted with a centrally-placed movable | vapour pumps. These pumps are electrically - z : j 












ignition anode o and two fixed excitation anodes p, | heated, a supply for this purpose being obtained 
which are arranged diametrically opposite each other | from a single-phase transformer with an output 
near the ring of main anodes g. The direct current | of 24 amperes at 60 volts. Each pump is con 
used for excitation is obtained from a rectifier of the | nected to the rectifier by a separate vacuum 
metal-oxide type, which has an output of 15 amperes | pipe and to the barometric seal and preliminary 
at 75/80 volts. When the excitation circuit is closed | rotary pump by a third common pipe. The 
the ignition anode is drawn down to the mercury | by means of two three-stage diffuser mercury- 
eathode by a solenoid r and is immediately returned | 760 mm. high, which is placed between the 
to its normal position by a mercury float. The arc| mercury and the rotary pumps and protects 
struck as the result of this operation is transferred to| the rectifier vacuum chamber from air and 
the excitation anodes, which are supplied from the | gases when the latter pump is shut down. It is| and w the water jacket. The hot water then flows to 
same auxiliary circuit. The aggregate excitation | combined with an oil trap to prevent oil coming in| the main re-cooler, from which it is again drawn by the 
current varies between 10 amperes and 11 amperes on | contact with the mercury. The rotary pump is of the| pump, The main re-cooler consists of a group ot 
light load and between 13 amperes and 14 amperes | vane type and runs submerged in oil. It is driven by a finned radiator tubes, which are assembled between 
on full load. It is claimed that direct-current excita- | 0-45-h.p. motor running at 1,400 r.p.m., and taking | headers in a rectangular housing. Air is forced over 
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tion is very stable and enables the main arcs to be| its supply from the 220-volt auxiliary circuit. The | the tubes by a centrifugal blower, which is driven by 
maintained down to almost zero load. Since the | condition of the vacuum during operation is shown | a 4-h.p. motor at a speed of 700 r.p.m. As the re-cooler 
excitation circuit is at approximately rectifier potential by equipment of the Pirani electrical type. The | is at rectifier potential it is mounted on insulators and 
the transformer supplying the metal-oxide rectifier is | indicator of this instrument is fitted in the pipe line an insulating section is inserted in the air trunk, 80 
specially insulated and acts as an insulating trans-|and the indicator, which is in the control cubicle, | that the fan chamber, trunking and motor are at earth 
former for the circuit. | reads directly in microns. potential. An auxiliary re-cooler is provided for cool- 

The smoothing equ'pment, to which reference has| The heat generated in the rectifier is to a large extent | ing the water circulating in the jackets of the mercury: 
already been made, is designed to limit the voltage | dissipated by a closed-circuit water-cooling system, | vapour pumps. This cooler is generally of the same 
ripple on the direct-current side to a value not exceed- though the anodes are cooled by conduction through | construction as the main cooler, though it is arranged 
ing 1-5 per cent. (root mean square value) of the direct- | their stems to the fin coolers visible in Figs. 4 and 5 | to blow the air stream vertically. Both its fan and cir 
current voltage with a sine wave voltage at the primary | and are indicated at v in Fig. 3. Circulation of the culating pump are driven by a 1-h.p. motor, which runs 
terminals. It consists, as will be seen from Fig. 1, | cooling water is effected by a horizontal pump which is | at 1,400 r.p.m. and is supplied through a transformer. 
of a series air-core reactor g, with an inductance | driven by a 1 h.p. motor at a speed of 1,400 r.p.m. and | The whole unitis insulated. Pressure gauges, fitted with 
of 3-0 millihenries, and four resonant shunt circuits | can be seen on the floor with its insulating transformer | electrical contacts, are placed in both the main and auxili- 
k, which are tuned to frequencies of 300, 600, 900| on the extreme right of Fig. 5. This pump delivers | ary water circuits, so that the equipment is tripped _ 
and 1,200 cycles per second respectively. Each | water to a cooling chamber at the base of the cathode, | in the event of a failure in the circulating system. The 
resonant circuit is made up of a reactor and con-| whence it passes through internal annular chambers in | fan on the main re-cooler can also be regulated by 4 
densers in series, the combination being protected by | the tank to a cooling chamber on the other side of the thermometer with adjustable electrical contacts. p 
@ high-tension fuse. The reactors in the shunt circuit | anode plate and finally to the water jacket surrounding} The various instruments and relays necessary 7 
are made in two sections, so that the inductance can | the tank as shown in Fig. 2, which is a diagram of the | automatically starting and controlling the rectifier a™ 
be adjusted for tuning purposes by altering the distance | cooling circuit, and in Fig. 3. In the latter diagram | its auxiliaries are contained in a sheet-steel cubic le, a 
between the sections, The shunts can be seen on the | ¢ indicates the internal coolers, u the cathode cooler, | view of the front of which appears in Fig. 6, on page 2. 
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OVERHEAD CRANES WITH 


MORRIS, LIMITED, ENGINEERS, LOUGHBOROUGH. 


MESSRS. HERBERT 





STANDARD COMPONENTS. 
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Fie. 12. Cags, SHowrna CoNTROLLERS. 


The instruments for indicating and controlling the 
vacuum and the excitation ammeter, both of which are 
at a potential of 3,000 volts above earth, are visible 
at the top behind glass windows. All the other high- 
potential devices are inside the cubicle and are in- 
sulated from the low-tension control circuits by small 
separating transformers. The rectifier is usually 
started by closing the 6-6-kV oil circuit breaker, an 
operation which automatically starts the vacuum 
and re-cooler pumps and closes the excitation circuits 
in the correct order. The sequence is completed by 
the closing of the direct-current high-speed breaker, 
and this only takes place when everything is in order 
for taking the load. The equipment is normally shut 
down by opening this circuit breaker, but should a 
fault develop, either during starting or running, auto- 
matic opening of the circuits will occur and an indica- 
tion of the cause will be given on the annunciator, 
which can be seen in the centre of the control panel. 
Ifthe vacuum or water circulation fails, the temperature 
becomes excessive, or the starting sequence is incom- 
plete, the plant is not only shut down, but locked out. 
In practice, the control switches on the panel will not 
normally be operated, control being effected from a cen- 
tral position, but they will be used for testing purposes. 

The excitation cubicle, a back view of which appears 
in Fig. 7 on page 206, contains the metal-oxide excita- 
tion rectifier with its transformer, the various resist- 
ances in the excitation circuits, the transformer for 
exciting the grid and the insulating transformers for 
the mercury vapour and rotary vacuum pumps and the 
heaters. The details of this equipment have been 
given at appropriate places in the article. 








OVERHEAD ELECTRIC CRANES 
WITH STANDARD COMPONENTS. 


lue overhead electric cranes manufactured by 
Messrs, Herbett Morris, Limited, Loughborough, 
| eicestershire, have earned a deservedly high reputation 
for efficiency and reliability, and there is little doubt 
that this reputation will be further enhanced by 





the new range recently put on the market by the | 


firm. While retaining the reliability of the older 
models, the new cranes have, by the use of high- 


quality steels, been made more compact and more 


efficient, while particular attention has been paid | 


to re 


to reducing maintenance charges to a negligible figure. 
The crane has been designed throughout with a view 
to economical production of high-grade precision 
machined component units in large quantity batches. 


The range embraces cranes up to 100-ft. span and | 


for working loads of 1 ton to 100 tons, and affords 
4 very interesting example of the improvements-which 


can be effected in standardised products by atten- 
tion to detail. The design of the crab and of the 
travelling gear is similar for all models, while that 
of the bridge naturally depends on the span and the 
lifting capacity of the crane. 

We may commence our description by dealing with 
the crab, of which a 5-ton model is illustrated in 
Figs. 5, 6, 10 and 11, Plate XIII. The principal features 
of this unit are its remarkable compactness and small 
size in view of the load, the automatic lubrication of 
all wearing parts, and the high degree of accessibility. 
Other features are that a truly vertical lift is obtained, 
incidentally minimising the wear on the rope against 
the pulley flanges, and that the bottom block can be 
drawn up to a quite unusual height, resulting in the 
maximum possible lift. The crab frame is a one-piece 
welded structure, made up of three longitudinal 
channels of heavy rolled steel section united by cross 
members. As clearly shown in Figs. 5 and 6, the 
cross members spanning the barrel space are of fabri- 
cated box form, and serve as foundations for the travers- 
ing and hoisting motors. An extremely rigid structure 
results, the rigidity being further enhanced by the 
gearbox spanning the two close-set longitudinal 
members. Further features of the design are that the 
plates carrying the motors provide protection against 
rising fumes, and that all the major loads are applied 
to, and resisted directly on, the flanges of the crab side 
members. The frame is mounted on four double- 
flanged steel wheels machined from solid forged blanks. 
The wheels are keyed directly to the axles, which are of 
high-carbon steel, and are mounted in precision ball or 
roller bearings. The centre of the hoisting motor is 
sufficiently high to allow any suitable standard motor 
to be fitted to customer’s requirements, the difference 
in the centre height of individual motors being made 
up by distance pieces under the feet. The motor is 
connected to the brake shaft through a flexible 
coupling of the all-metal type, and this shaft enters 
the gearbox through an oil-tight joint. The gearbox 
itself is one of the more striking features of the new 
design. As indicated in Figs. 5 and 6, the required 
reduction is obtained in three stages. All the pinions 
are cut from solid blanks of heat-treated nickel-chrome 
steel, the spur wheels being of normalised high-carbon 
steel of a tensile strength of not less than 45 tons per 
square inch. The motor pinion and corresponding 
spur wheel have double-helical teeth, the remaining 
wheels having straight teeth. The shafts on which the 
gears are mounted are of nickel-chrome or high-carbon 
steel, and are carried in precision ball bearings. The 
box itself is of cast-iron, and is made in two parts, 
with the joint in the plane of the bearing centres. The 
joint faces are machined, and turned bolts are employed. 
Any shaft may be removed without disturbing the 








others on lifting off the top cover, and it may be noted 
that none of the gears is overhung. The crab axles 
can be rolled out from under the crab complete with 
runners, bearings, axle spur wheel, &c. The barrel 
shaft is carried in ball bearings at both ends, the 
shaft being of high-carbon steel. The hoisting barrel is 
of close-grained cast-iron, and is of large diameter. 
As shown in the figures, it is flanged at both ends, and 
has right and left-hand machined grooves to take the 
whole of the rope in one layer. The rope itself is of 
best plough-steel wire, manufactured specially for 
crane service. 

The barrel is mounted high in the crab, and there 
are no compensating beam obstructions to prevent the 
bottom block being drawn up close. As shown in 
Figs. 5, 6 and 11, the equaliser pulley is mounted at 
the centre of a heavy beam, free to swing in its bearings, 
and transmitting the load directly to the side frames. 
The electro-magnetic hoist brake is of the maker's 
standard nipper type, having the nippers fabric-lined. 
The electrical parts are enclosed by a cover, and 
provision is made for ready adjustment to compensate 
for wear. The brake is automatically released whenever 
current passes to the motor, and conversely, is applied 
whenever the electrical circuit is broken, either inten- 
tionally or through failure of the supply. The arrange- 
ment of the over-hoisting safety switch is exceptionally 
simple, and is illustrated in Figs. 3 and 4. The gear 
is shown in the overwound position, with the shunt 
switch operating the magnetic contactor open, in 
Fig. 3. It will be seen that the movement of the 
rocking lever operates the switch directly, the lever 
being proportioned so that only a small movement of 
the bottom block is necessary to release the switch, 
which is automatically reset by lowering through a 
very short distance. 

he bottom block consists of a mild-steel crosshead 
designed to carry machine-grooved sheaves of large 
diameter running on gunmetal bushes. Guards are 
provided to prevent the rope leaving the grooves 
when the block is lowered on to the floor. The hook 
is a mild-steel forging and is fitted with a ball-bearing 
swivel, thus allowing the load to be rotated with the 
minimum effort. The ball-bearing swivel is protected 
by a steel cover. 

As in the case of the hoisting motor, the cross- 
traverse motor is mounted on distance pieces to allow 
alternative makes to be accommodated. It is coupled 
to the input shaft of the gearbox through an all-metal 
flexible coupling. The gearbox, shown in Figs. 5 and 6, 
is cast in three sections, all the joints being machined. 
It follows the same general lines as the hoist gearbox. 
The pinions and spur wheels are cut from solid blanks 
of normalised high-carbon steel having a tensile strength 
of not less than 45 tons per square inch for the former 
and 35 tons per square inch for the latter. The shafts 
are of high-carbon steel and are mounted in precision 
ball bearings. All the gears are supported on both 
sides. 

As shown in Figs. 1 and 2, the main travel motor 
is mounted near the centre of the bridge beneath the 
wooden platform. The motor is connected to the 
gearbox through an all-metal flexible coupling, and the 
gearbox is again generally similar to that for the hoist- 
ing motion. The box, which is shown in Figs. 7 and 9, is 
fitted with a machine-cut double-helical pinion of high- 
carbon steel, engaging with a cast-steel spur wheel 
exactly at the centre of the span, so that the drive is 
transmitted equally to each end carriage. Precision ball 
bearings are fitted on either side of both the pinion and 
spur wheel. The main travel brake is located at the 
centre of the bridge, to give equal retardation to both 
ends of the crane, and is shown in Fig. 7. It is of the 
nipper type, with fabric linings, and is connected to 
the control pedal in the cage by a cable, as shown in 
Fig. 9. The main travel cross shaft is of bright finished 
steel, of ample strength to resist the torsional stresses 
imposed. It is carried in self-aligning ball bearings at 
short centre distances. As shown in Fig. 8, the shaft 
is supported in two bearings at each end carriage, one 
on either side of the pinion engaging with the tramwheel 
spur gears. The final reduction gears on the end carri- 
ages are of high-grade steel, machine cut and totally 
enclosed. 

Turning now to the bridge structure, the general con- 
struction will be clear from Figs. 1 and 2, and it will be 
noticed from the latter figure that large gusset plates 
are fitted to resist any tendency to cross-whipping. 
All holes are drilled from the solid, none being punched, 
and whenever possible the rivets are closed by hydraulic 
pressure. Care has been taken in designing the 
girders to provide ample strength to resist not only 
the vertical stresses, but also the lateral stresses set up 
in starting and stopping the crane. The end carriages 
are of box construction, built up of mild-steel sections 
securely plated together. Each carriage is carried on 
two cast-steel, or steel-tyred, double flanged wheels, the 
bore of each wheel being fitted with two double-row 
precision roller bearings. The axles are of case-hardened 
nickel steel and are ground to close limits. A steel 
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spur ring with machine-cut teeth is attached to | 
one of the wheels on each end carriage by turned | 
bolts, a machined register being provided between | 
the wheel and ring to ensure concentricity. The | 
spur ring and its mating pinion are enclosed in a| 
casing built up of steel plate, and provided with 
an inspection door. A wooden platform runs the | 
length of the crane on the side on which the travel | 
motor is mounted, enabling all parts of the crane to be | 
readily inspected and lubricated. Grouped nipple | 
lubrication is included as a standard feature, all remote 
lubricating points being piped to an accessible position 
on the crane platform. The cage for the operator, | 
of which a view is reproduced in Fig. 12, is built 
up of steel sections welded or bolted together. As 
will be clear from the figure, the controllers are | 
mounted on cross angle bars bolted to the uprights 
80 that the spacing can be readily altered to suit 
different makes of controller. The latter are of the 
totally-enclosed reversing drum type, with large | 
renewable contacts and adjustable tensioning for the 
fingers. Controllers for use with direct current are 
fitted with blow-out coils. The wiring in the cage is | 
run in steel troughing, leaving the wires accessible 
while giving a very neat appearance. The fever 
wiring throughout the crane is carried out in steel | 
conduit. In addition to the controllers, the cage = 
| 
| 


tains the main switch, resistances, and main travel 
brake pedal. The main switch is of the totally-enclosed 
type, and the resistances are of the metallic, ventilated 
type. Totally-enclosed fuses are provided to protect 
each motor circuit. The operator is provided with a seat 
of the revolving piano-stool type. A ladder is provided 
in the cage to give access to the platform. The cross 
bridge current collectors are of the sliding pattern, 
and are equipped with renewable shoes. The main 
collectors are of the roller type, fitted with self- 
lubricating graphite bushes. The motors are of the 
reversing type, heavily built and specially constructed 
for crane service. 





CONTRACTS. 


Messrs. Davey, PAXMAN AND Company (COLCHESTER), 
Limirep, Standard Lronworks, Colchester, are supplying 
a 150-b.h.p. Paxman-Ricardo high-speed Diesel engine 
and also auxiliary engines for a dredger which is to be 
built for the Whitby District Council by Messrs. H. 
Robb, Limited, Leith. Other orders include 275-b.h.p 
and 220-b.h.p. Diesel engines which are to form the maim 
power unit for a floating shore plant and a cutter dredger 
at Liége ; five engines, ranging from 210 b.h.p. to 22 b.h.p., 
for the Union Post Office, South Africa; a 40-kW genera- 
ting set for Australia; and engines for the Westminster 
Bank, London, the Air Ministry, and the Metropolitan 
Water Board. 


Messrs. Tue Enoutsa Evectrraic Company, Lowrep, 
Stafford, have recently received orders for omnibus bodies 
from the Corporations of Ashton-under-Lyne, Lancaster, 
Barrow -in- Furness, Oldham, Darwen, Cardiff and Dundee, 
and other administrations in Great Britain. They have 
also received an order from the Darwen Corporation for 
two double-deck, central-entrance type, streamline tram 
way care 


Messrs. Ferevuson Brorners (Port-Giascow), 
Limrrep, Newark Works, Port Glasgow, have received 
orders for two new vessels from the Port of London | 
Authority. Both contracts are for wreck-raising craft, 
equipped with powerful winches and pumping-out plant, 
for service in the Thames area 
Sin W. G. ARMSTRONG, 
(Exornerrs), Liowrrep, 
are now 





WuirwortH anp | 
Scotswood Works, | 
constructing 81x 


Messrs 
COMPANY 
Newcastle-upon-Tyne, 1, 
140/160-b.h.p., 3-ft. 6-in. gauge, light rail cars for the 
Western Australia Government Railways. The firm’s 

\.B.E.”’ simple transmission has been adopted. Forty 
passengers will be accommodated, and two lavatories, | 
« luggage compartment, and a driver's cab at each end | 
ure oy ided. Spring swing-link bolster bogies, a lattice- | 
welded underframe, vacuum braking, and low steps 
for access at wayside stations will be saccepeoanen | 
The cars will be similar to the six now running on the | 
Madras and Southern Mahratta Railway, and those of | 
the Great Indian Peninsula and North-Western Railways | 
of Tndia and the Buenos Ayres Western Railway 


SMOKELESS CompuUsTION Company, LimrreD, 
Danes Inn House, 265, Strand. London, W.C.2, have 
received repeat orders for equipping their balanced 
com bust ion system of stroke elimination and fuel economy 
to 16 boilers for the Admiralty at Portamouth Dockyard, 
12 ovens at Messrs. Huntley and Palmers, Limited, 
Reading, and three boilers for Mesars. Westinghouse 
Brake and Signal Company, Limited. Other orders have 
been received from the London County Council, Mesars. 
Edmundsons’ Electricity Corporation, Limited, and other 
tirms in this country 


Messrs 


INTERNATIONAL MARINE Com™Mu- 
NicaTION Company, Limrrep, Electra House, Victoria 
embankment, London, W.C.2, have fitted the British 
India Steam Navigation Company's new passenger and 
troopship Dilwara with a complete wireless installation 
for communication and direction finding. The main 
equipment consists of a 4-kW transmitter for communi- 
eation on long and medium wave-lengths and a 4-kW 
short-wave transmitter. A }-kW quenched-gap, inde- 
pendent emergency transmitter is also installed, 


Messras. Marconi 


ENGI 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
f tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Irrigation Works, including the construction of a 
masonry dam and subsidiary works, a fully-equipped 
hydro-electric power station, a system of canals aggre- 


| gating 80-5 km., six dwellings for canal workers and a 


telephone system. Ministry of Public Works and Com- 
munications, Portugal; March 7. (T.Y. 5,709.) 

Steel Boiler Tubes, solid-drawn. State Electricity 
Commission of Victoria, Melbourne; March 16. (T.Y. 
5.712.) 

Direct-Current Generators, 75-kW, Diesel-engine driven, 
and accessories ; also overhead-line and service material. 
Arbil Electricity and Water Board, Baghdad, Iraq ; 
March 12. (T.Y. 10,387.) 








PERSONAL. 


Messrs. Macnestum Etexrron, LIMITED, an asso- 
ciated company of Messrs. F. A. HucHEs and Company, 
Lourep, Abbey House, Baker-street, London, N.W.1, 
have secured a site at Clifton Junction, near Manchester, 
where a plant for the production of Elektron is now in 
course of erection. The plant will have an output 
sufficient to meet all present demands and its capacity 
will be maintained at a level sufficient to cover future 
needs, thus rendering users entirely independent of 
imported supplies. It is anticipated that the plant will 
be in full production in September. 

Mr. W. E. Coorgr, A.1I.C., M.LA.E., has resi; 
position with Messrs. R. A. Lister and Company, 
Dursley, to take up another appointment. 

Mr. W. Eviison Suarpves, A.M.1.Ch.E., has recently 
opened a practice as consulting engineer at Ogden 
Chambers, 97, Bridge-street, Manchester, 3. 


his 
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Reconstruction or Loxnpon County Covuncit 
Ferry Boars.At a meeting of the London County 
Council on Tuesday, February 18, it was recommended | 
that two of the older boats working on the Woolwich | 
Ferry service should be lengthened from 62 ft. to 72 ft., | 
making their decks the same size as those of the two newer 
boats. Special platforms, 6 ft. wide, for the storage of | 
cycles, are to be provided on all four boats. Since 1930, 
when the new boats were delivered, a three-boat service | 
has been in force between 7.30 a.m.and7 p.m. Never- | 
theless, the number of vehicles left behind on each | 
journey is greater than previous to that date. The | 
alterations mentioned are designed to relieve this con- | 
gestion. The work is to cost 7,0001., of which the | 
Minister of Transport has consented to contribute | 
60 per cent. Similar platforms for cycles are also to be | 
fitted on the newer boats, 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday 


The Welsh Coal Trade.—Conditions remained dull and 
unimproved on the Welsh steam-coal market throughout 
the past week. Overseas customers displayed _ littl 
interest in the market and the volume of business offering 
was very small. Consequently, collieries generally were 
in need of new orders, and as a result of the poor demand 
cireulating in the past month or so, several pits were 
working shorter time, while the outlook over the next 
few weeks was not encouraging as it was apparent that 
stoppages would be more frequent. The demand from 
inland consumers showed a slight expansion in the ear, 
part of the week, and although this was not always full) 
maintained, deliveries in this direction were on a steadier 
scale. The inquiries circulating from France were partic\- 
larly disappointing. Altho the level of the French 
import quota for next quarter will not be fixed until 
later this month, it was anticipated on the market that 
unless there was a sudden improvement in trade in this 
direction the 10 per cent. increase in the quota which 
was made towards the close of last year would be 
removed. The Egyptian State Railways were in the 
market for 270,000 metric tons of Welsh coal, but since 
tenders have not to be submitted until May 5, shipments 
are not likely to commence until June. It has always 
been the practice of the railways to invite fresh tenders 
immediately upon the expiration of a contract so that 
shipments continued almost uninterruptedly. Under the 
contract recently completed, however, they took much 
heavier supplies, and it was obvious that deliveries would 
be unented until the heavy stocks that have accumu- 
lated were absorbed. The only other contract inquiry 
cireulating was a small one from the Palestine Railways, 
who were calling for prices to be submitted by March 3 
for the supply of 6,000 tons of Welsh coal. Confirmation 
was received during the week of the placing of an order 
with Cardiff e rters for 20,000 tons of bunker coals for 
a Portuguese shipping firm. Although production has 
been uced, the amount of large coal offering for 

rompt shipment was greatly in excess of requirements. 
tputs of the small and sized classes have, consequently, 
also been curtailed. As a result, supplies were scarce 
and premiums were still conceded for the occasional 
small parcels which were available for prompt delivery. 
Throughs continued to be taken up fairly satisfactorily. 

Iron and Steel.—Operations were maintained on an 
active scale in the iron and steel and allied trades of 
South Wales and Monmouthshire last week, and outputs 
were well up to recent averages. At Cardiff, iron-ore 
imports for the new Dowlais works were good lines, 
but considerable improvement is expected here when 
the construction of the new modern ore bunkers 
completed. 


18 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MiIppLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Market transactions in 
Cleveland foundry iron have ceased, Makers cannot 
fully meet their obligations under running contracts, and 
have no saleable iron. Under such conditions, no purpose 
can be served by a change of fixed minimum prices, but 
the feeling prevails that advanced figures will have to 
be paid when the situation becomes such as to admit of 
resumption of negotiations. Not only are buyers in the 
North of England and in Scotland calling for larger 
supplies, but the needs of producers’ own foundries are 
expanding considerably, and the position is causing 
anxiety, particularly as the promised enlargement ol 
output by rekindling idle plant is not likely to be forth- 
coming any earlier than was originally arranged. The 
suggestion has been made that permission to import 
a few thousand tons of Continental iron, free of duty, 
might not be inadvisable. An additional furnace to 
produce basic iron has been put into action at the South 
Bank Works of Messrs. Dorman, Long. 

Hematite.—Production of East-Coast hematite 
does not meet current needs, and stocks are at a low 
ebb. After provision has been made for manufacturers 
own consuming works, and for obligations against 
contracts, little iron is available for the market. Makers 
are pursuing a cautious policy, but are not disinclined 
to discuss forward business, and recent sales include a 
1,000-ton parcel to America for shipment in April. 
Deliveries to home customers are maintained, and 
occasional shipments to the Continent, in fulfilment of 
transactions put through some time ago, are reported. 
There is no indication of resumption of business with 
Continental customers ; neither can such movement be 
expected until output is materially increased. At 
present, orders cannot be placed below tlie basis of No. | 
quality of iron at 77s. for delivery to Scotland, North- 
umberland, Durham, and Tees-side. An official state- 
ment as to fixed values is eagerly awaited. 


It is difficult to ascertain terms on which 
Consumers 


iron 


Foreign Ore. 
contracts for foreign ore could be arranged. 
are still well placed as regards supplies, and are not 
disposed to discuss new business, while merchants, 
confidently expecting a rise in values, are not pressing 
sales. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke have good order books, and believing that prices 
will be at least maintained are not keen to enter inte 
further contracts. Supply is none too plentiful. 

Manufactured Iron and Steel.—Though the aggregate 
tonnage output of semi-finished and finished iron and 
steel approaches a record , it does not fully satisfy 
the demand, Re-rollers continue to press for larger 
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deliveries of semi-steel. The price of soft steel billets 
has been advanced by 7s. 6d. Supplies of Continental 
semis are promptly taken up. Sheet makers have good 
home orders on hand, and report some improvement in 
overseas trade, while producers of sectional steel are 
also busy. Manufacturers of railway material have 
considerable contracts to execute, and departments 
turning out es requisites are better 

than they have n for a very long time. Subject to 
the usual rebates, principal market quotations for home 
consumption stand; common iron bars, 9. 1 3 
packing (parallel), 8l.; packing (tapered), 101.; steel 
billets (soft), 52. 17s. 6d. ; steel billets (medium), 71. 7s. 6d.; 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
111. 108.; steel boiler plates, 9/. 5s.; steel ship plates, 
sl. 158.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over, and 9. for smaller lots; and fish plates, 
121. 10s. Black sheets (No. 24 gauge) are 111. 10s. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. iF 
gauge) are 131. 10s. for delivery to home customers, and 
lll. 15s. f.0.b. for shipment overseas. 


Scrap.—Heavy steel continues very scarce, and 
merchants are selling sparingly at 60s. Consumers of 
heavy cast-iron and of machinery metal report they 
have now ample supplies of these commodities and are 
not disposed to pay more than 60s. for the former, and 
62s. 6d, to 63s. 6d. for the latter. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The irregularity which developed in 
the flow of orders for steel and rela‘ products at the 
beginning of this year has largely disappeared. In isolated 
cases only does weakness persist. Output of steel is well 
up to the December standard. Judged by the number 
of inquiries circulating, a further increase is probable. 
Users have recovered the confidence they lost at the 
time of the threatened coal strike. All the big steel- 
producing firms are operating furnaces to capacity. 
Basic-steel billets are in exceptionally heavy demand, 
while the recent run on acid steel has been maintained. 
Rolling mills, forges, press shops and foundries are well 
employed. In the heavy machinery and engineering 
trades, works extensions are numerous. ines 
capable of handling steel products of record size and 
weight are being installed. Makers of railway rolling 
stock report a slight improvement in the demand. 
Home requirements are well up to recent standard, but 
overseas needs continue to disappoint. Recent increases 
have not been maintained. ucers of ship steel, 
forgings, castings, and turbine blades and parts make 
headway. Works specialising in the production of 
hollow-forged boiler drums capable of withstanding high 
pressures are operating to capacity. hese drums have 
been sent as far afield as India, Belgium, Australia, and 
Canada. They are also in request by oil-refining works, 
electric power stations, and low-temperature carbonisa- 
tion works. Electrification schemes in this country and 
abroad are finding plenty of work for local factories. 
Sheffield will supply a lot of the equipment required in 
the execution of the contract pl with a British firm 
by Brazil for the electrification of railways. Steel pig 
props, arches, and cambered girders are being used 
more freely by British collieries, while foreign require- 
ments show a tendency to rise. Gold and silver-mining 
enterprises abroad continue to take heavy tonnages of 
Sheffield-made crushing and grinding machines, washing 
and refining equipment, and dredgers and dredger parts. 
The lighter trades are better employed. There is an 
active demand for machine knives, tobacco knives, and 
engineers’ small tools. Plantation tools are depressed, 
but stainless farm and garden implements are selling well, 
both at home and overseas. | 


South Yorkshire Coal Trade.—The export position 
shows a i improvement. More prompt business is 
available. The inland demand has been maintained. 
[ron and steel works are buying heavily. Bunkering 
‘uel is in better request, while electricity generating works 
continue good customers in slacks andgmalls. The house- 


coal market is more lively. Merchants report the weekly | ©®8! 


bagging-trade is substantial. Foundry and furnace coke 
are on the short side, and values show a rising tendency. 
(as coke is steady. Quotations are: Best branch hand- 
picked, 26s. to 29s. ; Derbyshire best house, 22s. to 23s. ; 
Derbyshire best brights, 198. 6d. to 2le.; best screened 
nuts, 198. to 20s.; Yorkshire hards, 19s. 6d. to 20s. ; 
Dy rbyshire hards, 198. 6d. to 20s. ; rough slacks, 11s. to 


-*.; and nutty slacks, 10s. to lle. 








BEARING Bronzes aND Brass Wire.—We have 
received two of their neat little publications, respectively 
designated Nos. 15 and 16, from the Copper Develop- 
— Association, House, Millbank, London, 

V.1. The first, No. 15, deals with bearing bronzes, 
‘nd set out in well-chosen , are the requirements, 


xeneral range, properties, +» Of co “tin bearing 
- ~~ on day <q os coppertnnd taaring alloys. 
tes on for light-duty applications and on 
" wrings moulded from copper-powder mixtures are also 
- uded. The second little publication (No. 16) is 
concerned with brass and other copper-alloy wire and 
: “n products. It deals with the composition and 
‘echanical properties of brass, bronze nickel-silver 
wires, and with the production and treatment and 
“plications of copper-alloy wire. Both publications 
“onstitute sections of the Association’s useful and 


tormative “ Engineers Note-Book Series.” 


ENGINEERING. 














| NOTES FROM THE NORTH. 
| Guiascow, Wednesday. 

Scottish Steel Trade.—The wave of activity which has 
characterised the Scottish steel trade recently is still 
very pronounced, and plant is being kept running at 
full pressure. The oun for sui 4 
some instances that it is being found almost i ble 
on the part of one concern to overtake several urgent 
orders under promise. The only alternative is the 
temporary extension of the working week, and it is 
understood that the Federation is being roached in 
the matter. Requirements for the shipbuilding industry 
are on a large scale, and othgr consumers of heavy 
material have also been placing orders recently for a 
considerable tonnage. As thi are at present, early 
delivery cannot be assured, and are now ordering 
well ahead. The amount of act’ new business is not 
too heavy, but this will rectify itself in the near future, 
as several important schemes and some new shipbuilding 
contracts are likely to be reported shortly. In the 
black-steel sheet trade the demand on home account is 
exceedingly good, and an extremely heavy to of 
sheets is on order for the automobile industry. 
makers and other users have also been fairly good buyers 
of late, and order books on the whole are well filled. 
The export side is not so good. however, although the 
recent improvement is well maintained. The cost of 
raw material is a sore question at the moment, as the 
steel makers have been very reluctant to increase their 
to meet the advance in = of pig-iron and fuel. 

he subject is under review, but current prices are as 
follows :—Boiler plates, 91. 5s. per ton ; — lates, 
8l. 15s. per ton ; sections, 8l. 7s. 6d. per ton ; black-steel 
sheets, ¢ in., 91. 58. per ton; and No. 24 gauge, in mini- 
mum 4-ton lots, 11/. 10s, per ton; and galvanised 
corrugated sheets, No. 24 , in minimum 4-ton 
lots, 13. 10s, per ton, all delivered at Glasgow stations, 

Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West ot 
Scotland over the week, but makers have quite a fair 
amount of work on hand. There are indications of the 
usual seasonal improvement in demand, due about this 
time. The re-rollers of steel bars are much busier again, 
and plant is very well employed. Inquiries are encourag- 
ing, and an increased demand for bars is likely before 

» a8 a number of sch of i kinds are likel 
to be commenced shortly and the tonnage required wi 
be considerable. Prices have been advanced by the 
Association owing to the increase in the cost of raw 
materials and the basis price of re-rolled steel bars for 
the home market will now be 9. ls. 0d. per ton. Crown 
bars are quoted at 9/. 158, per ton for home delivery, 
and 9I. 5s. per ton for export. 

Scottish Pig-Iron Trade.—Continued activity is general 
in the Scottish pig-iron trade, and spot lots are almost 
unattainable, as most of the current output is well 
booked ahead, and there are practically no stocks on 
hand. There are only 12 furnaces in blast at present, 
but arrangements are now completed for an increase 
to be made in this number. he following are the 
market quotations :—Hematite, 77s. per ton, delive 
at the steel works; and foundry iron, No. 1, 76s. 6d. 
per ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 

Shipbuilding.—Messrs. Barclay, Curle and Company, 
Limited, Whiteinch, Glasgow, have just booked an order 
to build a large motorship of 9,200 tons deadweight for 
a new G w shipping concern, Messrs. The Lomond 
Shipping mpany. is new company has been 
formed by Mr. Robert Jack Dunlop, junr., of Messrs. 
Thomas Dunlop and Sons, G w. The propelling 
machinery of this vessel will consist of the latest t 
of Barclay-Curle-Doxford Diesel engines, which will be 
constructed at the builders’ North British Engine Works 
at Whiteinch. 

Diesel Engine Order for Greenock.—The important 
contract to supply and fit on board the machinery for 
two oil tankers placed by London owners on the North- 
nat OS ee ee been secured by Messrs. 
John G. Kincaid and Company, Limited, Greenock. 
Each vessel will be fitted with a set of 10-cylinder 
Harland and Wolff-Burmeister and Wain type of Diesel 
ines, which will be the largest single-screw oil engines 
built on the Clyde for some considerable time. These 
two tankers will be about 500 ft. long, and of about 
14,000 tons deadweight. 











GeneRaTION OF ELxcrricrry IN Great Brirain.— 
The official returns rendered to the Electricity Commis- 
sioners, Savoy Court, Strand, London, W.C.2, show 
that during the year ending December 31, 1935, the 
total amount of electricity generated by authorised 
undertakers in Great Britain was 17,565 million units, 
as com with 15,462 million units during 1934. 

i -of 2,103 million units represents an 
increase of 13-6 per cent. 





Brrtisu StanDARD SpecrFicaTion ror Roap AsPHAL- 
vic Brrumen.—A ification, the price of which is 


asphaltic Me ' i pote fod 
i i emulsion. It is ignat 

No. 434-1935, and is a review of the specification issued 
in 1931.- The main points of difference between the 
old and the revised issues are in to limits of vis- 
aay and in the introduction of new lability test. 
The latter enables emulsions to be classified so that it 
can be determined whether belong to the type 
suitable for surface dressing and grouting, or whether 





they too great a stability to be employed success- 


| fully for these purposes. 


jes is so strong in | Pj 





NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, 8.W.1. Annual General Meeting. 
Annual Report of the Council. The First Report of the 
i Research Committee, to be presented by 


pe 
Dr. H. J. — North-Western Branch : To-night, 
7.30 p.m., The llege of Technology, hest Joint 





M 

Meeting with the Manchester Section of Tar InstrTuTEe 
or Puysics. “The Study of Surfaces by Means of 
Electrons,” by Professor G. P. Thom son. Scottish 
Branch: Friday, February 28, 7.30 p.ru., The Heriot- 
Watt College, ‘Edinburgh. ** Engine Torsional Oscilla- 
tions,” by fessor W. Kerr and Dr. J. F. Shannon. 

InstiTuTE or Metats.—Birmingham Local Section : 
To-night, 7 p.m., The James Watt Memorial Institute, 
Birmingham. Discussion on “ The Fabrication of Metal 
Structures.” 


INsTITUTION OF ELECTRICAL ENGINEERS.—-Hampshire 


Sub-Centre: To-night, 7.30 p.m., Kimbell’s Café, 
Southsea. Annual Conversazione. North-Hastern Centre : 
Monday, February 24, 6.15 p.m., Armstrong College, 


Newcastle-upon-Tyne. ‘“‘ The Development of the Single- 
Break Oil Circuit-Breaker for Metalclad Switchgear,” 
by Messrs. D. R. Davies and C. H. Flurscheim. IJnsti- 
tution: Monday, February 24, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Dis- 
cussion on “‘ Multiple Earthing or Leakage Trips ? "’ to be 
opened by Mr. T. C. Gilbert. Hast Midland Sub-Centre : 
Tuesday, Feb: 25, 6.45 p.m., The Electricity Show 
Room, Derb vee The Effect of Legislation and Regula- 
tions upon Blectricity Distribution,” by Mr. W. Fennell. 
Scottish Centre: Tuesday, February 25, 7 p.m., The 
North British Station Hotel, Edinburgh. ‘“* Modern 
Developments in Railway Signalling,” by Major L. H. 
Peter. North-Western Centre; Tuesday, Fe 25, 
7.15 p.m., The Engineers’. Club, Albert-square, Man- 
chester. “The Development of the Single-Break Oil 
Circuit-Breaker for Metalclad Switchgear,”’ by Messrs. 
D. R. Davies and C. H. Flurscheim. West Wales 
(Swansea) Sub-Centre: Thursday, February 27, 6.30 
.m., The Chamber of Commerce, Exc’ Buildings, 
wansea. ‘‘ Motor Control Gear for D.C. Electric Rail- 
ways,” by Mr. E. M. Morgan. 


Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “ Light and Temperature and the Repro- 
duction of Plants,” by Professor V. H. Blackman. 
Thursday, February 27, 5.15 ae “ X-Ray Studies of 
Protein Structure,” by Mr. W. T. Astbury. Friday, 
February 28, 9 p.m. “ World Air Transport,” by Lord 
Sempill. 

InstiruTION oF Civit ENarnerers.—-Tuesday, Febru- 
ary 25, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. (i) “‘ St. Germans Sluice and Pumping Station,” 
by Mr. R. G. Clark. (ii) “ Effect of Flood Relief Works 
on Flood Levels Below Such Works,” by Mr. E. C. 
Hillman. Birmingham and District Association ; Thurs- 
day, February 27, 6 p.m., The James Watt Memorial 
Institute, Birmingham. ‘‘ Lambeth Bridge,” by Mr. 
G. L. Groves. Yorkshire Association: Thursday, 
February 27, 7.30 p.m., Hotel Metropole, Leeds. Vernon- 
Harcourt Lecture: ‘“‘ Tidal and River Models,” by 
Professor A. H, Gibson. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, February 25, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. Joint Meeting with Tur 
West or Scortanp [Ron AND Steet Instrrute, “ The 
Corrosion Problem in Steel,” by Dr. A. MeCance. 

Norru-East Coast InstirutioN OF ENGINEERS AND 
SurpBurLpERS.—Thursday, February 27, 6 p.m., The 
Mining Institute, Newcastle-upon-Tyne. General Meet- 
ing. ‘ The Wake and Thrust Deduction of Single-Screw 
Ships,” by Dr. E. V. Telfer. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








INSTITUTION OF AUTOMOBILE ENGINEERS’ REPAIR 
CertrricaTes.—The next practical Tests (Section A— 
Mechanical) for the Institution of Automobile Engineers’ 
Repair Certificate will be held at Bradford, Bristol, 
Coventry, Glasgow, London, and Manchester, on Satur- 
day, April 25. The practical tests in Section B—Electrical 
will be held in London and Birmingham on Saturday, 
May 2. Applications should be received as soon as 
possible in order that they may be considered by the 
Committee in good time. Full particulars, prospectuses, 
and application forms can be obtained on application to 
the secretary of the Institution, Watergate House, York 
Buildings, Adelphi, London, W.C.2. 


Iron AND StTeEL Propvuction in Great BRITALN.~-~ 
The monthly memorandum of the British Lron and Steel 
Federation, Caxton House, Tothill-street, London, 
8.W.1, shows that there were 102 blast-furnaces in 
operation at the end of December, this total being 
identical with that at the beginning of the month. The 
production of pig-iron in December amounted to 559,300 
tons, compared with 529,500 tons in November, and 
513,500 tons in December, 1934. The total production 
of pig-iron during 1935 amounted to 6,426,400 tons, 
this being an increase of 7:7 per cent. over the 1934 

. The production of steel ingots and castings in 
December, 1935, totalled 811,500 tons, against 903,300 
tons in November and 654,500 tons in December, 1934. 
The total production for 1935 reached 9,842,400 tons, 
representing an increase of 11-2 per cent. over the 
| aggregate for 1934, 
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THE LATE MR. A. M. BELL, O.B.E. 


We note with regret the sudden death of Mr. Arthur 
Morton Bell, which occurred at his home in Kilburn, 
London, on February 10. Mr. Bell, who was for 
twenty years Carriage and Wagon Superintendent of | 
the Great Indian Peninsula Railway, was born at 
Sandy, Bedfordshire, on February 6, 1864. He received 
his education at Mead House School, Biggleswade, 
Bedfordshire, and at the Grammar School, Wood 
Green, London, and entered the shops of the Great 
Eastern Railway, Stratford, as an apprentice in 
February, 1881. Completing his apprenticeship in 
1885, he remained in the shops as an erector for some 
two vears, after which he entered the drawing office | 
at Stratford in 1887. Having gained general experi 
ence in the design of machinery and rolling stock, he 
was selected to take charge of the oil-fuel arrange 
ments for firing locomotive and other boilers on the 
Great Eastern Railway. He also superintended the con- 
struction of oil-storage equipment and other installa 
tions of a similar nature. He travelled a good deal in 
connection with oil-fuel installations, and, in 1900, was 
awarded a medal and diploma for his share in the 
design of the oil-burning equipment fitted to the 
Great Eastern locomotive No. 1900 (‘“ Claud Hamil 
ton"), exhibited at the Paris Exhibition. Mr. Bell 
was appointed manager of the Wagon Works of the 
Great Eastern Railway, at Temple Mills, near Stratford. 
under Mr. James Holden, Loc motive, Carriage, and 
Wagon Superintendent, in 1899. In 1901, however. 
he entered the service of Messrs. Shell Transport 
Company, as mechanical engineer in charge of oil-fuel 
installations, and held this post for three years. 

Mr. Bell's long connection with the Great Indian 
Peninsula Railway began in 1904, when he was appointed 
Carriage and Wagon Superintendent at Parel, Bombay 
During the years which followed, he was responsible for 
the reconstruction of all the rolling stock, both passenger 
and goods. He also superintended the construction of 
the new workshops at Matunga, Bombay. During the 
war he rendered valuable services in connection with 
the manufacture of munitions and other war material. 
and for this work received the O.B.E. in 1919. Mr. Bell 
retired in April, 1924. He was elected a member of the 
Institution of Mechanical Engineers in 1902. 
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THE WATER-GAS PROCESS. 


THE chemical reaction of steam with incandescent 
coke to form water-gas, having a calorific value of 
some 290 B.Th.U. to 300 B.Th.U. per cubic foot, is 
industrially of very considerable importance. The 
employment of the water-gas process is increasing, 
since in addition to its very considerable use in the 
manufacture of town’s gas, mixtures of carbon 
monoxide and hydrogen that can best be prepared 
from water-gas are now forming the basis of many 
synthetic processes for the manufacture of liquid 
fuels. Among these may be mentioned the 
methanol process by which the gaseous mixture 
CO + 2H, is converted into methyl alcohol, and the 
Fischer process by which the same mixture is 
converted by other catalysts and at a lower tempera- 
ture and pressure into low-boiling hydrocarbons. 
Several methanol plants are at work on the Conti- 
nent and it is understood that four Fischer installa- 
tions are now under construction in Germany ; 
in three instances the water-gas plant is to be 
provided by an English company. American 
gasworks make far greater use of carburetted water 
gas than is the practice in this country, this being 
partly due to the fact that the gas oil required for 
carburetting is much cheaper than here. The 
Board of Trade returns show that in 1934 no less 
than 620,000 tons of coke were used for the produc- 
tion of water-gas in Great Britain. Asa rule, water- 
gas plant is used in gasworks in this country as 
stand-by plant in order to avoid keeping retort 
settings under fire during the winter months to 
cope with fluctuations in the demand for gas due 
largely to changes of weather. An interesting case 
was put forward by Dr. A. G. Glasgow, chairman 
of Messrs. Humphreys and Glasgow, Limited, at 
the meeting of the Institution of Gas Engineers 
last summer, for the more extensive use of water 
gas in this country, it being suggested that the coal- 

gas plant should be operated at predetermined 
base-load rates, varying in summer and winter, 
the excess over this quantity to be made by water- 


PAGE 


of gas per year, the saving resulting from such a 
system of operation would be no less than 42,3601. 
a year. The foregoing clearly illustrates the impor- 


CTUbeeas) C2i5026).. LTE _. 193 | tance, actual and prospective, of the water-gas 
Letters to the Editor. —Cast Crankshafts (IUus.). process. 
Cut-Throat Competition ....... 201| The Institution of Gas Engineers has for some 


years past been investigating the operation of water- 
gas plant through its research staff, a bulky final 
report having been published last year. Investi- 


8. 20° 
Ocntracte. en . 0 gations on the same subject are being conducted 
Tenders 904 | at the Fuel Research Station, by the Fuel Research 
Personal ..... 204 | Board, the latest of which are described in Technical 
Books Received . 204 | Paper No. 43, entitled Further Experiments upon the 
| Notes from the South-West......... 204 | Water Gas Process recently issued by the Department 
Notes from Cleveland and the Northern Counties 204 of Scientific and Industrial Research.* An important 
| Notes from South Yorkshire 205 “a0 eh th se 
Notes from the North .... 205 portion of the latter report deals with the prevention 
Notices of Meetings ... 205 | of the formation of clinker. The Institution of Gas 
The Late Mr. A, M. Bell, O.B.E. 206 | Engineers’ report shows that when a mechanical 
The Water-Gas Process 207} grate is used—as is always the case in modern 
Machinery in Peace and War .... 208 | plants of sufficient size—the slower the speed of 
Notes ...... 208 | rotation of the grate, the better the output of the 
The E ongineering Outlook—VIIL......... 209 | plant, mainly because, with slower speed, a greater 
ane Stability of Vertical-Wall Breakwaters ‘(Illus.) 211 proportion of the steam can be supplied on the 
ationalisation in Industry 213 


back-run. If, however, the speed of the grate is 
reduced too much, a point is reached when the 
accumulation of clinker prevents further gain, 
by disturbing the condition of the fuel bed. The 
self-clinkering generators are found to give a far 
higher output per square foot of cross-section, 
and also a higher yield of blue water-gas per 1,000 Ib. 
of coke charged. This output has, in fact, been 
found to be of the order of 1-5 to 2-5 times that 
of a hand-clinkered generator, while some 3 therms 
to 7 therms more of gas per 1,000 lb. of coke are 
produced. This improvement in results is ascribed 
wholly to the improved conditions in the fuel bed 
due to the prevention of clinker. The liability 
to form clinker is, of course, a function of the 
composition of the ash and the temperature to 
which it is subjected. The basis of the Fuel 
Research Board method of avoiding the formation 
of clinker is by controlling the temperature in the 
fuel bed. 

A preliminary survey of temperatures in the 
fuel bed showed that to prevent serious formation 
of clinker the first consideration would be to ensure 
that the temperature attained during the blow 
period near the edges of the fuel bed and extending 
up to 3 ft. above the fire-bars—this being the 
position of the normal zone of highest temperature— 
should not exceed that at which the coke ash softens. 
To ensure this it is necessary to prevent the segre- 
gation of the coke as it falls into the producer, 
resulting usually in the larger material passing to 
the sides and the smaller coke, which offers a higher 
resistance to the flow of air, remaining in the centre 
This, by itself, was not found to be sufficient, and 
accordingly, two measures, operating simultaneously 
were adopted. The coke was fed into the hopper 
of the generator over a charging cone so that the 
whole of the coke was fed against the walls of the 
generator and the larger coke, if it segregated at all, 
would gravitate towards the centre. At the same 
time, the grate was reduced to about one-eighth of 
its normal area, and the air was made to enter 
the fuel bed at the centre of the grate. Thus, 
although the gases would obviously reach the wall 
of the generator a short distance above the grate, the 
temperature generated there would not be so high 
as formerly, partly owing to the restricted flow of 
air and partly owing to the fact that the reactions 
would be endothermic. These measures were 
successful in so far as the formation of clinker was 
prevented; the output of the generator was, 
however, reduced to about half its rated value, 
though this was counterbalanced by an increase in 
efficiency of 20 per cent. 

The clinkerless generator was next us¢d for further 
investigations, and as the result of these the Board 
concluded that, for high thermal efficiency, the 
rate of blowing should be as great as practical 
limitations allow, the period of blowing being corres- 
pondingly reduced so that the optimum temperature 
in the fuel bed is not exceeded in the coke bed 
at the end of each blow. Now, the Institution of 
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gas plant, so that not less than 20 per cent. of the 
total make would be water-gas. It was claimed 


that in a gasworks making 4,000 million cub. ft, | 





Gas Engineers have found that in order to obtain 
high output, the blast pressure should be such that 





* HLM, Stationery Office, price le, net. 
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with the temperatures in the fuel bed at the maxi- 
mum allowed by clinker formation and the wear 
and tear of the generator, the heat in the blow 
gases need be no more than is required for carburet- 
ting, while the steam supply during the run period 
should be as high as consideration for the quality 
of the blue water-gas will permit. In other words, 
the Research Board suggest blowing as hard as 
possible and the Institution that the blowing rate 
should be regulated by the heat requirements of the 
carburettor, whilst the steam supplied should be 
as great as possible. Presumably, the Research 
Board would agree with the high steam supply, 
for it is the steam that makes the water-gas. The 


Institution would, however, clearly not agree that | 


it is worth while to avoid the formation of clinker 
in view of the mechanical means available for remov- 
ing it if it should form; the Institution report 
declares that “ the charges for capital and labour 
are so important that, when using carburetted 
water-gas as a coal-gas auxiliary, the total costs 
of manufacture per therm of C.W.G. are a minimum 
when the plant is operated at high output.” It 
is agreed, however, that at the output for which 
total costs are a minimum, the charges for raw 


materials and maintenence are relatively high, as a | 


result of the rapid rates of oil and steam supply 
used, If the water-gas plant is used to supply the 
gases for synthetic oil fuel production, the carburet- 
ting section is not used, and the Institution conclu- 
sions do not necessarily hold. The Institution of 
Gas Engineers further maintains that to prevent 
undue loss of heat in the blow gas, a large proportion 
of the steam should be passed downwards through 
the fuel bed, and this also leads to an improved 
quality of blue water gas. 

The size of coke used in the generator has been 
investigated by both the Institution and the Fuel 
Research Board, and with divergent results. The 
Board find that, provided the conditions of operation, 
in particular time and rate of blowing, remain 
unchanged, alterations of the size of the coke within 
the limits 0 in. to 3 in. have no important effect 
upon the output of the generator or of the thermal 
efficiency of the process. The Institution, on the 
other hand, having examined cokes within the same 
range, find that both in respect to output and effi- 
ciency the performance of the plant with coke of a 
‘normal ”’ size (50 per cent. between 2 in. and 3 in., 
and 25 per cent. between 14 in. to 2 in.) is better 
than with smaller sizes. 
are no mechanical difficulties with the smaller 
sizes of coke, and the lower value of breeze may, 
when maximum output is not required, make it pro- 
fitable to use smaller coke. 

The Board has also investigated the influence of 
the character of the coke, and it seems that low- 
temperature coke is not very well suited to the 
requirements of the water-gas process. 
volatile matter in fuel of this character contributed, 


in the Board’s experiments, some 9 therms per ton | 
of coke to the gas yield, but since this is obtained | 


at the expense of coal gas if the plant be operated 
at a gasworks, it is really a debit to the carbonisation 
plant, and the only credit to the water-gas plant is 
the heat not needed for the expulsion of this gas 
during carbonisation. On the other hand, 
less than 15 therms of the residual volatile matter 
are lost in the blow gas. The higher reactivity 
of coke to air causes a greater consumption of 
low-temperature coke per volume of air and a less 
storage of heat in the generator. High-temperature 
cokes are manifestly the most suitable fuel with the 
present design of generators for the water-gas 
process. It does not appear to matter by what 
process these cokes are manufactured, as the thermal 
treatment received in the upper portion of the 
wenerator causes their behaviour to be similar. 

The great drawback of the water-gas process 
is that it suffers from discontinuity. It is first 
necessary to blow the fuel into incandescence, 
then the air stream must be discontinued and steam 
is passed into the coke. The several operations 
are to-day performed mechanically in some of the 
larger installations, but continuous operation in 
the full sense of the word would undoubtedly 
improve both the efficiency and the applicability 
of the process. It is therefore of interest to note 
that the Institution of Gas Engineers, through 


At the same time, there | 


The residual | 


no | 
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| Dr. Dent, their research chemist at Leeds University, 

is investigating the possibility of using oxygen 

for the blast instead of air, as the use of this gas 
|would render continuous operation possible and 
| would also improve the efficiency of the process 
| by some 50 per cent. With coke at 20s. a ton 
| the oxygen would, however, have to be obtainable at 
| 6d. per 1,000 cub. ft. if the proposition is to be 

feasible, and it is hardly likely that the process 
| would be applicable to any but the largest gasworks, 
|able to manufacture oxygen for themselves. The 
| application of the oxygen process to chemical works 
| using the water-gas process for the production 
| of synthetic gases is more probable. 








/'MACHINERY IN PEACE AND WAR. 


Tue aspect of national defence which occupied 
the attention of the House of Commons last week, 
and is expected shortly to be the subject of a 
statement by the Prime Minister, somewhat 
outside our field. We have, however, frequently 
stressed another side of the matter which lies more 
within our purview, namely, the adequacy of the 
preparations made in our works organisation for 
possible heavy demands for armaments and muni- 
tions in the event of war. Our excuse for returning 
to this subject is an interesting address delivered 
at of the British s’ Association’s 


1S 


Engineers 
luncheons, held on the 13th inst., the speaker on 
this occasion being Mr. D. A. Bremner, O.B.E., 
director of the Association. 

Mr. Bremner did not the words we have 
employed as our title, to introduce his address, 
| having adopted the phrase “* Machinery and the 
| Nation ’’—-a wider term perhaps, but not, if we 
may say so, quite so distinctive as our own, which, 
| however, applies only to the one part of the speaker’s 
| discourse that we propose to touch upon. 

The fact that we are lamentably dependent upon 
imported machinery was clearly brought out by 
Mr. Bremner, who also stressed the fact that it is 
high-grade machines which form the bulk of these 
purchases abroad, It is not suggested that we 
should be self sufficing to 100 per cent., in view of 
the fact, which all must recognise, that capacity 
for design and genius are spread over the whole 
world. Between this and the present state, how- 
ever, there is a great discrepancy undoubtedly 
worthy of close examination. In 1932, as the 
result of the imposition of duties, machinery 
imports fell, but they have increased since, until 
they reached a maximum in October, 1935. Last 
year about one-quarter were admitted free, the 
|other three-quarters paying duty, from which it is 
| to be inferred that there was some advantage to be 
|gained through their purchase—either they were 
| cheaper, were delivered sooner, or were better. 
Figures for value per ton, as our own “ Engineering 
Outlook *’ articles show, indicate the value of our 
exports at about 100/. per ton, compared with 
180/. or so per ton for our imports, and Mr. Bremner 
made the point that we could not indefinitely go 
on importing high-class machinery, and ourselves 
turning out low-grade plant, without losing our 
skill and sliding down the hill. The connection of 
this with the two sides suggested by our title is 
that while normally, in peace, economic considera- 
tions may be thought sufficient to govern develop- 
ments, regard must be had to the possibility of 
war and what it involves. We have touched on 
this point on previous occasions; Mr. Bremner 
brought forward a new aspect. The provision, as 
he pointed out, of war material involved the use of 
high-grade machines and the manufacture of plant 
of a very high grade. If, by importing all the high- 
grade machinery we needed, we, in the end, became 
incompetent to produce it in any quantity, how 
would we be able to turn over to the production of 
war material with any hope of success if need should 
arise ? It is pertinent here to refer to the evidence 
given by Mr. G. D. Burton, of Messrs. B.S.A. 
Company, Limited, before the Arms Commission 
on the 6th inst. Mr. Burton referred to the facts 
that small arms factories abroad had been busy in 
recent years, and that our Government had gone 
abroad for designs and supplies. He went on to 
state that after receiving no encouragement for a 
long time, they obtained an order for Mark IIT 


one 
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rifles. To execute this, a number of men were 
engaged, over two-thirds of whom left or were 
discharged again as incapable of being trained to 
the work, and the remainder were not yet, he said, 
giving satisfactory results, This seems to illustrate 
Mr. Bremner’s point in a remarkable manner. [f 
we habitually neglect high-grade production, we 
shall eventually be incapable of it. 

It may be asked, what is the remedy? The 
attempt has, of course, in the past been made to 
show that these high-grade imports were so small 
in quantity that competition would be futile. Mr. 
Bremner showed that this cannot be argued. Our 
imports are large—actually far larger relatively 
than in the case of Germany or the United 
States, our two chief sources of supply. On the 
other hand, it would probably be useless to attempt 


|to displace some of the best-established imports, 


such as sewing machines. Study of the list of 
imports, however, reveals a large variety of high- 
class plant and special-purpose machines which 
might be manufactured here with advantage, 
while the study of foreign advertisements in the 
technical Press points to other things which 
obviously other people find it possible to sell to us. 

Clearly some circumspection is needed, or disaster 
might easily follow, but Mr. Bremner was not 
unprepared in this connection. If, he said, some 
half-dozen firms started in to make some imported 
machine when one would suffice, only failure could 
ensue, and he thought it essential, therefore, that 
some form of organisation and control of industry 
should be introduced to take care of such develop- 
ments. It was also essential if the standing of 
our personnel was to be maintained at a level 
adequate to the production of high-class work, 
that when a man had been expensively trained he 
should be assured of some reasonable prospect of 
earning a living. This brings us back to Mr. 
Burton's evidence and the present difficulty which 
obviously exists of finding men sufficiently accus- 
tomed to high-class production methods as to be 
capable of being trained at short notice for work on 
war requirements. 








NOTES. 


IN THE ELECTRICITY 
INDUSTRY. 


Co-UOPERATION SUPPLY 
Asout 950 members and guests were present 
at the annual dinner of the Institution of Electrical 
Engineers, which was held at Grosvenor House, 
London, on Thursday, February 13, with the 
president, Mr. J. M. Kennedy, in the chair. Pro- 
posing the toast of “ The Institution,” the Post- 
master-General (Major the Right Hon. G. C. Tryon, 
M.P.) said the period since the early ‘seventies, 
when the Post Office first entered the field of elec- 
trical communications and the Society of Telegraph 
Engineers came into being, had been one of far- 
reaching development, for the most part as the 
outcome of the practical application by electrical 
engineers of the results of scientific research, inven- 
tion, and discovery. Of all the developments i 
the field of electrical communication, the telephone 
had been the most striking. To the electrical 
engineer they owed in no small measure the reduc- 
tions in telegraph and ‘telephone charges which 
had taken place during the last eighteen months. 
Since October, 1934, some 12,000,000/. had been 
expended on new telephone plant, and during the 
same period the staff had been increased by 3,50", 
or nearly 14 per cent. The service had been 
improved and costs reduced by the greater use of 
the carrier-current system, and the new cable 
between London and Birmingham would enable 
250 separate channels to be utilised. The President, 
in reply, said that many of the problems with which 
the Post Office had to deal were analogous to thos 
in the electricity supply industry. The former. 
however, had the advantage that it spoke with 
a single voice all over the country, while the latter 
was hampered by a multiplicity of voices and 
publicity on a national scale could only be of limited 
value, since what was applicable in one area might 
not be suitable in another. That the limitations # 
the present regime were appreciated was e\ idenced 
by a resolution passed at the National Electrical 
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Convention last summer, which stated that only by 
co-operation in the electricity-supply industry 
would the public get the best results from the use 
of electricity. It was therefore to be hoped that 
any steps which the McGowan Committee might 
recommended, and which the Government might 
decide to adopt, would meet with universal approval 
from all sections of the industry. Let them do all 
they could to ensure that the start of a new reign 
should be the occasion for a revision of their outlook 
upon the problems that faced them and to settle 
their sectional differences by negotiation and 
goodwill rather than by trial of strength, in order 
that their work might bring the greatest benefit to 
the nation as a whole. The toast of “* Our Guests ” 
was proposed by Lieut.-Colonel A. G. Lee. Mr. J. 
Chuter Ede, M.P., and Sir Enoch Hill responded. 


BacTERIOLOGICAL EXAMINATION OF RURAL WATER 
SUPPLIES. 
An indication of the interest that is being taken 
in the improvement of our water supplies, especially 
in rural areas, is shown by the fact that over 4,000 
copies of a memorandum on bacteriological examina- 
tion have been disposed of since May, 1934, and 
that it is now being reprinted. This pamphlet, 
which is entitled The Bacteriological Examination of 
Water Supplies, and is published by H.M. Stationery 
Office at the price of 1s. 3d., describes a standard 
technique for this purpose and explains the precau- 
tions necessary in obtaining and transmitting 
samples to the laboratory. Its contents have been 
favourably commented upon by bacteriologists and 
water analysts both at home and abroad. No 
serious objection has been raised to any point of 
practice, and even the section on * Interpretation of 
Results,” which was the most open to controversy, 
has met with general acceptance. In the new 
edition certain descriptions of technique have been 
simplified and reference is made to recent British 
Standard specifications. Though, the memorandum 
may be taken as representing a satisfactory 
standard of practice, the Ministry of Health will 
however, be grateful for any proposals for amend- 
ment or additions, which could be adopted when 
the time comes for complete revision. In connec- 
tion with this work, it may be recalled that in May, 
1934, the Government made a grant of 1,000,000/. 
for the improvement of rural water supplies. Of 
this, 830,000/. has been provisionally allocated to 
assist schemes in 1,700 rural parishes in England 
and Wales, the total cost of these schemes being 
over 5,150,0001. In addition, the Ministry of 
Health has sanctioned the borrowing of over 
1,200,000/. during the same period for schemes which 
are not being assisted by Government grant. The 
cost of the rural water schemes for which loans 
have been sanctioned during the current financial 
year already amount to 2,400,000/. This figure is 
exactly double that for the whole of 1934-35, 
which was itself the largest amount ever sanctioned 
in any one year for this purpose. 


Tue Finance or EvxrcrricaL RESEARCH. 


In the course of an address which he delivered at 
the annual luncheon of the British Electrical and 
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its success to the fact that it was a remarkable 
example of co-operation between the manufacturer 
and the user. At the moment the contribution of 
the manufacturers was exceeded by that of the users, 
and he would therefore remind the former that 
every advance made in the distribution of electricity 
and every improvement in reliability increased the 
market for their products. He therefore hoped that 
they would take advantage of the opportunity of 
securing an additional Government grant by 
providing the small extra subscription required to 
obtain it. 


ENGINEERING AND AGRICULTURE. 


It having been suggested to the Council of the 
Society of Engineers that there was a pressing 
need for a professional body of qualified agricultural 
engineers which could meet, read papers, publish 
transactions and have the use of a library, the 
views of those likely to be interested were elicited 
and a meeting was held towards the end of last 
year. As a result, the Society has formed an 
Agricultural Engineering Section, to which quali- 
fied agricultural engineers will be admitted. This 
section will hold separate meetings, though the 
papers submitted will be eligible to compete for 
the various premiums. It is not intended that 
the activities of the new: section shall overlap 
those of the Agricultural Engineers Association, 
as that deals with the commercial side of agricul- 
tural engineering. On the other hand, it will 
cater for those who, not being engineers, hold 
technical positions on the staffs of agricultural 
colleges or other official posts. The need for such 
a body can be illustrated by pointing out that over 
200 persons attended the conference at Oxford on 
Mechanisation in Mixed Farming, at which three 
lectures on “The Engineers Contribution to 
Agricultural Evolution ’’ were given by Mr. 8. J. 
Wright, Deputy Director of the Institute for 
Research in Agricultural Engineering. The Secre- 
tary of the Society of Engineers is Mr. A. 8S. E. 
Ackermann, 17, Victoria-street, London, 8.W., who 
will be pleased to forward particulars of the new 
section. 





THE ENGINEERING OUTLOOK. 
VIII.—Locomotives anp RoLiLine STocK. 


Durine the latter part of 1935, there was a 
welcome recovery in the activity of the locomotive- 
building industry, which was based on a revival of 
both home and export demand. The low level of 
activity which has characterised the industry for 
some years, cannot be ascribed solely to the depres- 
sion, other factors being the dependence on railway 
transport, itself suffering from road competition, 
and the competition of other types of locomotive 
outside the steam class. In other words, the 
locomotive industry is suffering from encroach- 
ment by other branches of the engineering industry, 
in particular the electrical engineering industry. 
Although it cannot be said that there has yet been 
any decisive change-over to electric or Diesel loco- 
motives, there has been a slow but steady growth 








Allied Industries Research Association last Friday, 
the president (Sir W. J. Larke) said that under the 
hew grant policy of the Department of Scientific 
and Industrial Research their resources had been 
increased by 15,0007. It would, however, be pos- 
sible to obtain another 8,0001. if the industry would 
increase its contributions by a like amount. It | 
would be a reflection on their acumen and enterprise, 
if this sum were not forthcoming. Even then the 
total sum expended on the essential service of 
electrical research would not amount to more than 
08d. per pound of the industry’s gross revenue, 


in railway electrification throughout the world 
resulting in a permanent contraction in the market 
for steam locomotives. Moreover, while the pur- 
chase of Diesel-driven locomotives has so far only: 
touched the fringe of the demand, experiments 
along these lines have had the effect of causing 
the railways to hesitate as regards their re-equip- 
ment programmes. 

For these reasons, particular interest centres on 
two developments in this country in relation to the 
design of steam locomotives, namely, the production 
by the London and North Eastern Railway of the 
streamlined Silver Link locomotive, and by the 





or 0-036 per cent. of its turnover. There were | 
some interests the Association desired to identify | 
more closely with its work. These included the | 
manufacturers of wireless apparatus, the mining | 
and shipbuilding industries, the classification | 
Societies, the machinery insurance companies, and 
the London Passenger Transport Board. The | 
Board had absorbed a number of undertakings which | 
had formerly co-operated in the work of the Associa- 
‘ion, and its support could not fail to be an addi- | 
tional stimulus to industry. The Association owed | 





covered in 88 minutes 15 seconds, a maximum speed 
of 112 m.p.h. was reached on two occasions, with a 
load behind the tender of 220 tons, the normal weight 
of the seven coaches constituting the Silver Jubilee 


London, Midland and Scottish Railway of the 
steam turbine locomotive known as the Turbo- 
motive. The former has proved a very considerable 
success and has shown that as far as speed is con- 
cerned, the steam locomotive is the equal of any 
other type. On the initial run from King‘s Cross to 
Grantham, a distance of 105} miles, which was 





train. In all, four locomotives of this type have 
been constructed, and as a result of their perform- 
ance, a further 17 are included in the company’s 
programme for 1936. 

The power unit of the London Midland and Scot- 
tish turbine locomotive consists of a main turbine 
of 2,000 h.p., geared to the coupled wheels for 
forward running, and an auxiliary turbine for 
reverse running. Owing to the absence of hammer 
blow, a very high adhesive weight can be utilised, 
amounting to 23 tons for each of the coupled axles. 

During 1935, the railway companies continued 
to provide the bulk of their requirements from their 
own shops, though the proportion ordered from 
outside firms was higher than has usually been the 
case in recent years. Nevertheless, the majority 
of the outside firms rely primarily on the export 
market, and provided adequate allowance is made 
for the time lag between receipt of an order and 
the export of the finished locomotive, the export 
figures provide a fairly reliable guide to the activity 
of the industry as a whole. Total exports for 1935 
at 10,379 tons, valued at 876,703/., were more than 
double those of the previous year, but compare 
with 50,565 tons and 3,750,000/. in 1929. A 
monthly average of quarterly exports is shown in 
Table I. 


























TaBLe I.—Locomotives. United Kingdom Exports. 
Monthly ’ ; Index, Value, Index, 
Average. Volume. | 1913—100| per ton. | 1913=100 

nie — 
Tons. £ 
1913 ay 3,927 100 59-0 100 
1929— 

Ist quarter .. 3,197 81 76-0 128 

2nd, 3,192 81 85-2 144 

3rd - 3,193 81 85-2 144 

4th o o« 3,857 98 79-2 134 

1930 

Ist quarter .. 3,762 95 75-4 127 

2nd_s,, es 4,833 123 76-1 129 

3rd 3,065 78 | 76-9 130 

4th 5,195 132 69-9 118 

1931 } 

Ist quarter .. 2,839 72 | 77-0 130 

2nd _is,, vn 1,422 36 | 80-8 136 

3rd 1,881 47 67-6 114 

4th 475 12 80-6 136 

1932 

Ist quarter .. 386 10 103-0 174 

2m 320 s 93-2 157 

3rd 191 5 93-2 157 

4th 154 4 04°5 160 

1933 

ist quarter .. 488 12 138-7 235 

2nd _,, os 1,296 33 82-4 140 

3rd, sa 21 21 75-2 127 

4th 520 13 76-6 130 

1934— 

Ist quarter .. 306 8 94-1 159 

2nd 133 3 142-4 241 

3rd ew 136 3 161-4 273 

4th - o° 1,012 26 80-6 254 

1935— 

lst quarter .. 937 24 80-1 136 

2nd _s,, , 210 5 107-0 181 

3rd ] 869 22 9-3 151 

4th... ..| 1,434 37 | eit | 437 


Although, owing to the high average weight of 
a locomotive, the export figures tend to be erratic, 
and a high figure in any one quarter may do no 
more than denote the completion of a compatatively 
large order, the steady increase between the second 
and fourth quarters of 1935 holds out good prospects 
for the current year. This is, moreover, borne out 
by the available details of orders received. 

In past years the principal markets for British 
locomotives have been India, the Argentine and 
other South American countries. During 1935, 
the position of the Indian railways showed a con- 
siderable improvement, and exports to this market 
rose from 948 tons in 1934, to 1,383 tons. During 
1935, however, a German firm obtained a large 
order from the Indian railways, amounting to 29 
locomotives for the North Western Railway of 
India and the East Indian Railway, and 15 loco- 
motives for the East Bengal Railway. A number 


of other firms tendered for this contract, but the 
German price was stated to be well below the 


British cost of production. It has already been 


pointed out that German exports of motor vehicles 
were increased as the result of a substantial Govern- 
ment subsidy to manufacturers, and it is probable 
that the same state of affairs exists in respect of 
locomotives. 


In the case of the South American countries, 


demand was again curtailed by exchange restrictions. 





In 1935, apart from India, the principal markets 
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were South Africa, Palestine, and China. In the 
case of China an order was received for 24 excep- 
tionally large locomotives for the Hankow-Canton 
Railway, the completion of which makes possible 
a rail journey from Ostend to Canton in between 18 
and 19 days. These locomotives, of which the first | 
was completed in October, have a length of a little 
over 90 ft., and weigh nearly 200 tons. In| 
November, the London Midland and Scottish 
Railway made arrangements for transporting these 
locomotives in parts to Birkenhead, it being expected | 
that shipments would be completed during the next 
three or four months. Orders were also received | 
during 1935 from the Egyptian State Railways, in 
one case for 50 locomotives. During 1934, the 
first order was received from the Iranian Govern- 
ment Railway for five locomotives, and this was 
followed in 1935 by an order of four locomotives, 
which went to the same firm. 

Further evidence of the improved world demand 
is provided by Tables II and III, which show inter- 
national exports of locomotives by value and 
volume. It will be seen that there was a sub- 
stantial rise in the case of all the countries given 


and this was particularly pronounced in the case | home demand is considerably in excess of that for conditions permit the placing of orders. 
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origin and that all manufactured articles shall be 
wholly made in the United Kingdom. 

The normal London and North Eastern Railway 
programme involves the construction of 207 loco- 
motives in the company’s own shops, but this has 
been supplemented with 32 locomotives under 
the Government scheme, of which 10 will be ordered 
from outside firms. The original London Midland 
and Scottish programme was for only 133 locomo- 
tives, to be constructed in the company’s shops, | 
but this was followed by orders for an additional | 
369 from outside firms. The Great Western Rail- | 
way are to construct 225 new locomotives during | 
1936. Thus in the case of these three companies, | 
out of a total of 966 locomotives, 587 are to be | 
constructed by the railway companies themselves | 
and 379 by outside firms. Last year’s total 
programme amounted to some 470 locomotives, of 
which about 210 were built by outside firms. Actual | 
construction during 1935, however, included a 
number of locomotives carried over from the 1934 | 
programme. 

The current year should therefore be a much more 
satisfactory one for locomotive builders, since the 





panies throughout the world are being forced to 
renew a substantial proportion of their equipment. 
Thus it was announced in December, 1935, that the 


| Queensland Government were to spend 680,000/, 


on rolling stock improvements, while the Kenya and 
Uganda Railways are also undertaking a programme 
of renewals. In South Africa also there is a con. 
siderable demand for rolling stock, both for renewals 
and on account of the increased industrial activity 
in that country. In October, 1935, a contract for 
500 wagons was placed with a German firm in order 
to utilise the South African balance accumulated 
from sales of wool to Germany under the clearing 
agreement between the two countries. British 
exports of carriages, wagons and parts for the past 
ten years are shown in Table V. 

In assessing the future prospects for exports it 
must not be forgotten that several countries, includ- 
ing India, South Africa and Australia, which formerly 
constituted important markets for British manu- 
facturers, now produce a substantial proportion of 
their requirements of rolling stock. On the other 
hand, a considerable demand is bound to make 
itself felt from South America as soon as exchange 
In this 


TABLE IL.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VALUES (£000’s OMITTED). 


1929 


Per cent 
tuited Kingdom 3,275 56-5 
(ermoauny 1,241 21-5 
=! asl 16-9 


hranes 206 5-1 








lotal 7 93 100-0 





Tons Per cent 
$0,316 4°58 
17,715 28-4 


4,226 6°38 


United Kingdom 
trermaty 
bh rance 





Total 62.255 100-0 

of Germany. Although there must be considerable 
variations in the value per ton according to the type 
of locomotive produced, it is interesting to note 
that, while in the case of Germany the value per 
ton remained practically constant at 80/., in the 
case of Great Britain it declined from 95/. to 85i., 
between 1934 and 1935. Even in 1934, the chairman 
of one of the largest companies in this country 
stated that such orders as were received had only 
been secured in the face of intense national and 
international competition and were undertaken with 
a view to maintaining employment and the efficiency 
of plant. The further decline in the value per ton 
in 1935 would appear to indicate that in spite of the 
imereased demand there was little or no increase in 
profitability. The export figures for Sweden are 
no longer available separately, and since these have 
tor some years constituted a very small proportion 
of the total, they have been omitted. 

Turning to the home market, the estimated traffic 
receipts of the four main-line railway companies 
increased between 1934 and 1935 by 1,551,000/., but 
the 1935 figure remained more than 30,000,000/ 
below that for 1929. Further, a substantial propor- 
tion of the salary cuts made at the beginning of the 
depression have now been restored. Nevertheless, 
the 1936 programme, as regards provision of new 
locomotives and rolling stock, shows an increase 
compared with the previous year, and a further 
impetus towards re-equipment has been provided 
by the Government guaranteed loan of 26,500,000/. 
In order to implement the latter, the Railway 
Finance Corporation, Limited, was registered in 
December with borrowing powers limited to 
26,500,0007. Of this sum the Great Western 
tailway is entitled to borrow 5,500,0001., the 
London Midland and Scottish Railway, 9,000,000/., 
the London and North Eastern Railway, 6,000,000/, 
and the Southern Railway 6,000,000/., the money 
to be spent on works additional to the normal 
programmes of the companies. A clause in the 
agreement between the Government and the rail- 
way companies provides that all plant, machinery 
and materials used shall be of United Kingdom 

















1930 1931 1932. 








£ Per cent. || £ Per cent £ Per cent 
8,751 53-6 1} 1,497 46°8 367 37-3 
2,852 40-7 || 41079 33-7 230 23-4 

138 2-0 287 9-0 | 33 3-3 

260 3-7 337 10°5 355 36-0 








7,001 100-0 100-0 985 100-0 


TABLE I1I.—-INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME, IN LONG 


TT 


1930 1931 1932. 


rons Per cent. || Tons. Per cent. Tons Per cent, 
10,565 53-0 || ‘19,852 51-0 || 3,873 43-0 

41,061 43-0 15,528 30-8 3,070 34:1 
780 4-0 3.579 9-2 2,064 22-9 








95,406 100-0 38,959 100-0 007 100-0 


1935, and though exports cannot be expected to 
regain the pre-depression level until currency 
and trade restrictions are removed, they should 
also show an improvement compared with 1935. 
Rolling Stock.—In general the fortunes of rolling 
stock manufacturers follow fairly closely those of 
the locomotive builders, activity being regulated 
by the same principal factors in both cases. In 
1934, however, the former experienced a relatively 
greater degree of recovery than the latter, though 


‘the activity of the industry continued to be very 


The 


much below that of the pre-depression years. 


Tanie IV.—Employment in the Railway Carriage and 
Wagon and Tramcar Industry. 

At July Number Number Number *... Ay 

Insured Unemplovel Enploved. 1924 = 100 
1v24 72, 180 | 2.774 49,406 100 
1926 76,200 10,069 45.321 92 
1927 54,150 2,787 51,363 104 
1928 M370 50,055 lol 
1929 4,210 $9,306 100 
1930 54.090 18,004 07 
1931 51,550 30,875 a! 
1932 49,130 36,410 74 
1933 $5, 180 $5,410 72 
1934 46,410 40,693 a2 
1935 46,700 43,521 baal 





improvement was continued in 1935 and employ- 
ment in the railway carriage, wagon and tramcar 
industry rose from 40,693 in July, 1934, to 43,521 in 
July, 1935. These figures, however, do not apply 


solely to railway rolling stock, since, apart from | 


tramcars, which probably do not account for a very 
large proportion of the employment in the group, 
a number of firms in the industry also manufacture 
bodies for motor vehicles. Employment figures for 
the years 1924 and 1926-35 are given in Table IV. 

Although there was a slight decline in the exports 
of passenger carriages, exports of carriages, wagons 
and parts (excluding axles, tyres and wheels) in- 
creased from 972,000/. in 1934 to 1,225,000/. in 
1935, and a further increase may be expected during 
the current year. Owing to the extremely low rate 
of replacement during the depression, railway com- 



























1933. 1934. 1935. 





| | 
| } 


£ Per cent £ Per cent § Per cent 
734 56-8 453 54°5 S77 44-7 
200 15°5 164 19-7 762 38-4 
55 4-3 124 14-9 72 S:s 
302 | 23-4 91 10-9 158 a1 








1,959 100-0 








TONS. 


1933 1934. }) 1935. 


Tons. Per cent. Tons. Per cent. rons Per cent 
8,021 66-5 4,760 64°5 10,379 45-0) 
2,124 17°6 2,052 27-8 9,310 43-2 
1,922 15-9 569 77 1,895 8:8 














12,067 100-0 7,381 100-0 21,584 100-0 
connection the signs of revival in the Argentine 
already offer hopes of increased orders. 
Throughout the depression, the rolling stock com- 
panies have fared considerably better from the 
| financial point of view than the locomotive builders. 
| This is largely due to the practice of hiring wagons, 
|which has the effect of smoothing out financially 
jany sharp fluctuations in construction activity, 
|since payment is spread over a number of years. 
| This business was considerably strengthened at the 
| beginning of 1933 by the formation of Messrs. Hirers, 


| Taste V.—Ezxports of Railway Carriages and Wagons 
| (£000's omitted.) 


| ! 


| Carriages, | Parts Wagons. Parts. Total. 
i - - 
1924 340 856 1,438 1,809 4,445 
| 1926 1,425 1,308 1,032 1.700 », 485 
| 1927 1,753 1,359 1,295 1.877 6,284 
1928 1,786 680 952 1,402 4,829 
1929 1,417 1,002 1,427 i388 4,184 
| 1930 1,036 su9 1,952 706 4,593 
| 1931 787 382 D66 212 1,047 
1932 281 119 219 45 Ob 
1933 ah 215 119 108 527 
1934 211 212 323 226 972 
1935 43 218 676 288 1,225 


Limited, by several of the leading makers of rolling 
stock. 

During 1935 the British and German 
|facturers of rolling stock joined the Continental 
| group known as the Association International des 
| Constructeurs des Materiaux Roulants. Since the 
| secession of Czechoslovakia in 1931, this body has 
functioned primarily as an information bureau, 
and not as a cartel, there being no price fixing © 
quota arrangements. At the time of the adherence 
of the British and German producers there was some 
speculation as to whether the association would 
be reconstituted on a cartel basis. 

As is the case with locomotives, the railways 
in this country themselves manufacture a large 
proportion of their requirements of rolling stock. 
| The 1936 programmes include 957 passenger coaches 
and 12,525 wagons for the London Midland and 
Scottish Railway ; 302 coaches and 3,500 wagons for 


manu- 
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the Great Western Railway ; and 1,403 coaches and 
11,046 wagons for the London and North Eastern 
A substantial proportion of the London 
Midland and Scottish requirements and part of 
those of the London and North Eastern Railway 
are to be placed with outside firms. These figures 
represent a considerable increase over those of the 
previous year, and there are prospects of a compara- 
tively high rate of replacement for some time, since it 
has been estimated by the chairman of one of the roll- 
ing-stock manufacturing companies that during the 
last ten years not more than 14 per cent. of the 
wagons which should have been built for mineral 
traffic, in order to maintain a normal rate of replace- 
ment of obsolete stock, were, in fact, constructed. 
Moreover, there are prospects of increased activity 
in the possible general adoption of 20-ton wagons 
for coal transport, which is considered in many 


Railway. 


quarters to be an essential feature of any reorganisa- 
tion of the coal industry. 








THE STABILITY OF VERTICAL- 
WALL BREAKWATERS. 


By Brysson CunninGuam, D.Sc., M.Inst.C.E. 
(Concluded from page 142.) 


In extension of the observations made in the 
first part of this article, and for the purpose 
of analysing more closely the circumstances 


Fig.5. 


Fig.6. 
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7, from which it has been computed that the 
total force exerted in the case of the mole at Genoa 
by an ordinary wave 5 m. high and 110 m. long 
(Fig. 6) exceeds by 26 per cent. the total force 
that would be exerted by a standing wave (Fig. 7) 
engendered by the same ordinary wave and having 
therefore the same length but twice the height. 

(2) The tests on small-scale models of the Musta- 
pha Jetty at Algiers have shown, as represented 
in Figs. 8, 9 and 10, that under the assault of the 
terrific storm of February 3, 1934, with waves 9 m. 
high and 185 m. long in the immediate vicinity of 
the work, the wall experienced total forces rising to 
147 tons per lineal metre of structure, greater 
by 35 per cent. than that which would be exerted 
by a standing wave of the same length and 18 m. 
high. As a consequence of this force, the inten- 
sity of pressure on the rubble mound, at the inner 
edge of the wall base, would have been expected to 
amount to 8-25 kg. per square centimetre ; certainly 
an excessive load, but one which, very likely, 
was not actually realised to the full extent of 
the calculation, by reason of the intervention of 
other factors of resistance, such as the continuity 
of the mass concrete crown of the breakwater and 
the rise of the water inside the sheltered area as a 
| result of the rise of the level outside. 
| (3) The model of the Catania mole having, in 
turn, been subjected to the impact of waves 7-50 m. 
| high and 155 m. long adjacent to the structure, 
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which led to the disasters at Catania and Algiers, 


Professor Cagli, in collaboration with Professor 
Stucky, of the University of Lausanne, has been 
carrying out a series of experiments with small-scale 
models in the hydraulic laboratory at that Univer- 
sity, the results of which were summarised by 
Professor Cagli in his lecture in the following terms : 

(1) The perfect agreement of the actual obser- 
vations recorded at Genoa with the results of the 
corresponding tests on the model of the Principe 
Umberto mole, as shown in Figs. 5, 6 and 7, indi- 
cates, on the one hand, that the method of research 
by means of tests on small-scale models, based on 
the law of similarity, is strictly applicable to the 
study of wave forces and, on the other hand, in 
opposition to the opinion held by some writers, that 
oscillating waves, in violent storms at any rate, 
are not converted by reason of their reflection at a 
vertical wall into actual ‘“‘ standing waves,” but 
maintain their essential characteristics as trochoidal 
Waves with orbital, though modified, movement, 
and they exert pressures that notably exceed those 
which would be produced by an actual standing 
wave* engendered by the same trochoidal wave. 
This is clearly shown by the diagrams in Figs. 6 and 
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similar to those observed during the storm of 
March 26, 1933, the results of the tests reproduced 
| in Figs. 11 and 12 showed that the wall experienced 
| total forces of 129 tons per lineal metre of struc- 
|ture producing an intensity of pressure on the 
|rubble foundation of 6-70 km. per square centi- 





clearly have withstood better than the Algiers Jetty, 
if it had been, like the latter, constructed of piers of 
cyclopean blocks, formed with wells, afterwards 
filled in with concrete. It can be understood 
that the mass superstructure with the block imme- 
diately beneath, having a total weight of about 150 
tons per lineal metre, as reduced, no doubt, by 
the pressure of the water on the under surface 
exerted through the unbedded horizontal joints, 
might have been displaced by a pressure of 60 tons 
and that subsequently the blocks in the lower 
layers would have been, in their turn, and still 
more easily, carried away. 

(4) The results of all the experiments on small- 
scale models have enabled it to be determined 
that the intensity of the force exerted by oscillating 
waves against a vertical wall diminishes in the 
ratio of about two-thirds of the height above smooth 





* The expression “standing wave” which is used 
ten is not to be confused with the standing waves of 
umes and weirs. It is a literal translation of the 


rencontre un obstacle vertical reg eee 4 la direc- 
tion de sa propagation et s’y réfléchit de maniére 4 donner 
naissance & une houle de sens contraire de méme hauteur 





Italian onda stazionaria, which is the equivalent of the 
French claptotis, defined as “le résultat de la super- 
position de deux houles égales et de sens contraires. Ce 
mouvement se produit naturellement lorsqu’une houle ! 


de vague et de méme longueur d’onde qui se ar a 
la premiére. (Prudon, Travaux Maritimes, Tome II, 
page 276.) The usual dictionary meaning of “ ripple ”’ 





sea level. Thus, with a surface level pressure of, 
say, 6 tons per square metre, at a height of 3 m., 
the pressure would be reduced by two-thirds of 3 m., 
i.e., by 2 tons to 4 tons per square metre. The 
pressure diagram is, in fact, substantially a triangle 
| with a base angle of about 60 deg. 

(5) In none of the three cases submitted to test 
with small-scale models, relating to breakwaters 
at Genoa, Algiers and Catania, situated in depths 
of 15 m., 21 m., and 18 m., respectively, and having 
the bases of the vertical walls located at depths of 
10 m., 13 m., and 10-50 m., could waves of the 
maximum heights of 7 m., 9 m., and 7-50 m. be 
caused to break, even superficially, in front of the 
wall, although given an increase of length in the 
open sea beyond admissible proportions, up to about 
40 times their height. In all these cases, in fact, 
there was produced a maximum single force, 
almost exactly uniform over the whole immersed 
part of the wall and equal, as in all the other experi- 
ments, to the hydrostatic pressure due to the height 
of the waves. It is therefore justifiable to conclude 
that if the depth of the sea at the site of the work 
exceeds, as is usually the case, twice the height 
of the greatest storm waves to be expected in the 
locality, and if the foot of the vertical wall lies at 
a depth of one and a half times the same height, 
there should be no danger of waves completely 
breaking against the work. On the other hand, 
it has been possible to ascertain that under these 
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conditions, the width of the bench at the foot of 
the wall and the inclination of the side slope do not 
affect in any way the intensity of the blow exerted 
by the waves against the wall (see Fig. 13). 

But while under the foregoing conditions it is 
possible to exclude the risk of the complete breaking 
of the heaviest storm waves against the work, it 
is not impossible that, during storms attended by 
very strong wind, the waves, retarded in their 
propagation by the progressive decrease in sea 
depth and by the effect of the slope of the rubble 
foundation, may, under the influence of the wind, 
break superficially and so produce against a part 
of the face of the wall pressures which are much 
more intense thar: would be those exerted by the 
same waves if they remained purely oscillatory 
up to the point of contact with the wall. Unfor- 
tunately, no observations or experiments have sup- 
plied so far any data as regards the intensity and 
distribution of these exceptional pressures, so that 
no precise indication is available of the degree of 
additional support which may be required to counter- 
act such wave action. However, it should be noted, 
on the one hand, that waves accompanied by strong 
wind are sensibly shorter than waves of the same 
height propagated in the complete absence of wind, 
with the result that the total force exerted against 
the wall is considerably less in the first than in the 
second case, and, on the other hand, that the force, 
purely dynamic, exerted by the breaking wave, 





for “‘ clapotis "’ is, of course, inapplicable, 





exhausting itself in a comparatively short time, 
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affects the wall by developing a tendency to shear 
much more than to turn over or slip. 
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blows received during storms accompanied by strong | require the formation of a rubble foundation, the whatever be their length, within the limits of actual 
wind, arising from waves of maximum height which | latter should be constructed with the greatest | observation (that is, from 35 to 40 times the height 
happen to jbreak superficially on appfoaching the | possible degree of compactness. With that object, | at the utmost in the greatest storm waves so far 


wall, 


Such are the results obtained so far by Professor varying sizes (the largest being used for facing) so| (3) Within the limits of depth practically imposed 
Cagli, both from observation and tests on small- | as to reduce the volume of voids toa minimum. In} by the present state of constructional technique, 
scale models. They are perhaps not exhaustive, | addition to this, it is advisable in the case of mounds | the foot of the vertical wall should be located 
but Professor Cagli considers that they suffice to| of appreciable height, to deposit the material in| lower below sea level as the structure is more 
substantiate the principles which he had previously 
enunciated in connection with the subject of the 
construction of vertical wall breakwaters* and 


* “Sulle Condizioni di Stabilité dei Moli a parete 
innali dei Lavori Pubblici, 1934, Fasc. 6° 
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Fig. U1. Recorded Stresses 
Wave Characteristics 
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It follows, | conclusions :— cive to the complete breaking of storm waves, 
continued Professor Cagli, that, in his opinion,| (1) If the depth of the water and the rocky | In the present state of experience, observation and 
if the work is designed with the requisite margin | nature of the sea floor allow of its application, the | research, whether theoretical or experimental, it 
of safety for withstanding oscillating waves of the | best system of construction consists in founding | appears that any danger of the complete breaking 
maximum height to be anticipated in the locality, | the wall directly on the sea bed, having previously | of storm waves in front of a vertical-wall breakwater 
unaccompanied by wind, the monolithic structure | levelled the site with material not subject to deterio- | is excluded when the depth of the water at the foot 
of the wall itself, or its piers, may suffice to ensure | ration in a marine environment. If, on the other | of the work is at least twice the height of the greatest 
the requisite stability in the event of the enhanced | hand, excessive depth of water or a soft sea floor storm waves likely to be encountered in the locality, 
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which he embodied in his leeture in the following | be considered disadvantageous, if the site is condu. 





Fig.9. 
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successive layers and as long as possible in advance | exposed, so that the largest waves anticipated may i 
of the construction of the vertical wall, so that the | retain, while travelling over the slope and benching g 
rubble may have sufficient time to settle and solidify | of the rubble mound, their oscillatory nature ; 


before receiving the weight of the wall. |that the mound itself shall not be exposed to 
(2) In principle, a vertical-wall breakwater should | disturbance from the motion of the sea. In accord- 
be avoided, or at any rate, that type of work must ' ance with the lessons gained from experience, © 
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FEB. 21, 1936.) 
far, a depth of about 10 m. at the foot of the vertical 
wall directly exposed to wave blows, may be 
considered as sufficient if the anticipated height 
of waves does not exceed 4 or 5 m. In the case 
of works considerably more exposed, the depth 
should be increased to 12 or 13 m., at least. 

In all cases it is advisable to ensure more satis- 
factorily the stability of the wall by embedding its 
base, suitably widened, within the rubble mound, 
rather than by protecting its outer foot by a line 
of guard blocks forming a projection on the rubble 
benching. 

(4) The benching and outer slope of the rubble 
mound should be, the one all the wider (from 10 m. 
to 15 m.) and the other all the flatter (from 2:1 to 
3:1) as the structure is more exposed and the sea 
floor more liable to disturbance. In the case of 
loose earth, easily erodible and at no great depth, 
the adoption of the vertical-wall type of breakwater 
might entail the necessity, eventually prohibitive 
from an economic point of view, of protecting the 
bottom in front of the outer foot of the work over a 
considerable width, by suitable means, such as a 
layer of quarry stone laid directly on the ground 
or on a mattress of fascine work. 

(5) Under the conditions stated in conclusion (3), 
the total maximum effort to which the wall may be 
exposed by the maximum wave stroke likely in the 
locality can be calculated on the basis of a unit 
pressure equal to the hydrostatic pressure due to 
the height of the wave in the open sea, applied 
uniformly throughout the whole extent of the 
wall below smooth sea level and decreasing progres- 
sively above that level at the rate of two-thirds 
of the height. But in selecting the type of wall 
structure, account must also be taken of the supple- 
mentary shock which may possibly be exerted by 
waves of the maximum height if, while approaching 
the breakwater, they happen to break superficially 
by reason of wind action. 

(6) In the case of slightly or moderately exposed 
works, the wall may consist of a mass of bonded 
artificial blocks of ordinary shape and size. In the 
case of works much more or exceptionally exposed, 
it is necessary to have recourse to units of much 
greater dimensions, extending throughout the full 
thickness of the wall, such as cyclopean blocks 
superimposed, either in inclined layers, as is more 
particularly indicated for a wall founded directly 
on a rocky bottom, or in vertical piers, as is usually 
the case for walls founded on a rubble mound, or 
else consisting of monolithic sections formed by 
caissons of restricted width (5 m. or 6 m.) filled 
with concrete. These monolithic sections represent 
without doubt from the standpoint of stability, 
properly speaking, of the wall, the best solution, 
all the more recommendable now-a-days seeing that 
the cement industry is producing special aggre- 
gating materials which afford the surest guarantee 
of resistance to chemical action in sea water, to an 
extent no less than that of ordinary mortar made 
with rich lime and pozzuolana. If, however, the 
local conditions are not of a nature to permit 
advantageously of the adoption of such a structure, 
an equivalent solution, having the merit of simpler 
and safer application, consists in building the piers 
in cyclopean blocks, with wells or cavities, capable 
of being converted into a single monolith by filling 
the wells with concrete, preferably reinforced with 
steel bars. 

The monolithic structure of such piers, obtained 

by one or other of the methods suggested, has the 
advantage not only of increasing the resistance 
of the wall to overturning without increasing its 
width, but also of enabling it to withstand any 
additional force of impact exerted by the heavier 
storm waves should they happen to break super- 
ficially in front of the breakwater by reason of wind 
action. 
In any case, whatever the structure of the piers, 
it is necessary to bond them by means of the super- 
structure (after allowing the piers to settle pari 
passu with the rubble base, especially in the case 
of a high mound foundation) with the object of 
making the whole wall, when its construction is 
completed, and further and unequal settlement 
#8 no longer to be feared, a solid monolith with 
a filling of the joints between the vertical 
eTs, 
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The forevoing conclusions and deductions by 
Professor Cagli based on his wide and prolonged 
experience of harbour design and construction, 
must carry great weight, and they will undoubtedly 
receive the earnest consideration to which they 
are entitled. They are specially applicable, of 
course, to the conditions obtaining on the littoral 
of the Mediterranean, which, it is to be observed, 
in contradistinction to the environment of ocean- 
bordered countries, is a tideless sea and, to that 
extent, free from certain perturbing elements which 
are to be encountered elsewhere. Moreover, the 
wave pressures experienced within that area, though 
considerable and shown capable of producing serious 
damage, would seem to be appreciably less than 
some which have been recorded on the coastline 
of the British Isles, more particularly on the exposed 
frontage of North-Eastern Scotland, where forces 
as high as 3 tons to 3} tons per square foot (32 tons 
to 37 tons per square metre) have been noted.* 
It would be some recognition of the great utility 
of the data determined by Professor Cagli and an 
acknowledgment of the value of the contribution 
he has made to current knowledge on the subject, if 
the respective authorities in various countries 
responsible for the maintenance of harbours and 
the safety of shipping were to realise the importance 
of such investigations, and by subsidy or otherwise 
enable research to be continued and extended 
so as to embrace the widest possible range of condi- 
tions affecting the stability of breakwaters, more 
particularly those of the vertical-wall type which 
has been adopted at so many ports in various parts 
of the world. In this connection it is to be noted 
that the Research Committee of the Institution of 
Civil Engineers has appointed a Sub-Committee 
on Wave Pressures, with Sir Leopold H. Savile, 
K.C.B., as chairman. The Sub-Committee are 
conducting a series of experimental observations 
by means of gauges on the breakwater at Peterhead 
Harbour of Refuge, which should provide valuable 
information. Mention should also be made of the 
fact that at Algiers, where Monsieur Pierre Rénaud 
is Director and Engineer-in-Chief, apparatus has 
been in operation for some time for the purpose of 
studying the characteristics of wave action, both 
by means of small scale models and by direct 
measurement. f 

Meanwhile, one outstanding lesson is to be learned 
from the experience of recent years, viz., that in the 
design of new breakwater structures it will be far- 
sighted and judicious policy to allow for the possible 
occurrence of storm waves appreciably exceeding in 
violence those which have been definitely recorded 
within the limited period of technical observation. 
Both at Catania and Algiers, as also at Antofagasta, 
the seas which brought about such calamitous results 
were considerably in excess of any which were to be 
expected from the records available. 








RATIONALISATION IN INDUSTRY. 


De.rverrne the Rankin Lecture at the University 
of Liverpool on February 17, Mr. Frank Hodges dealt 
with some of the social problems raised by the 
technical progress which is the outstanding feature 
of modern industry. The lecture was entitled ‘ Ra- 
tionalisation in Industry.”” Mr. Hodges said that the 
scientific organisation and control of industry, while 
solving many problems implicate in our modern indus- 
trial system, in its transitional phases created social 
problems of great magnitude. In a competitive indus- 
trial world it was imperative that industrial efficiency 
should be the goal of every industrial community. 
The elimination of wasteful processes, the abolition of 
redundant plant, the concentration of production in 
the best workshop units, and the ever-increasing use of 
labour-savinz plant and machinery were inevitable if 
an industrial country were to maintain its place in the 
forward technical and commercial march of our time. 
It would be wrong to stultify the inventive genius of 

* Stevenson, Design and Construction of Harbours, 
3rd edition, 1886, pages 54-57. These pressures were, no 
doubt, due to waves which, passing from the purely 
oscillating type, had become more or less translatory, 
or breaking waves, but the conditions of impact on the 
dynamometers suggest some analogy with those under 
which the records at Genoa were obtained. 

+ An account of the installations and of the results 
obtained is given in an article by M. J. Larras, entitled 
“ Recherches sur les jetées verticales,” which appeared 
in the October, 1935, issue of Science et Industrie. 
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mankind; it would be wrong to condone waste, 
whether of material or labour. Under any system of 
society, progress would have to be maintained. No 
international body could cause the world to ery “ halt” 
in its technical evolution. Amalgamations and mergers, 
financial and technical, were but the outward expression 
of present-day efforts to eliminate waste. 

Restrictions, quotas, limitations of all kinds, legal 
and extra legal, were in his judgment basically wrong 
and put a premium on inefficiency. He was not 
quarrelling with them, but anything which hampered 
the expression in practical work of the organising power 
of the human brain must be wrong. A country limiting 
production and thus checking technical evolution 
would ultimately find itself in a position of industrial 
decadence—the same thing applied to a number of 
countries grouping for the same purpose. Sometimes 
these things were defined as rationalisation, but they 
were only temporary expedients. Those who believed 
that quotas, limitations and restrictions did not mean 
checking technical evolution said that such measures 
resulted in supply and demand being balanced with 
greater nicety than was possible before they were 
imposed, and that the limited production was concen- 
trated in the most efficient factories and the cost of 
production fell. They contended that as there would 
never be such close unity and co-ordination as to 
agp technical competition, there were no grounds 
or fearing that technical evolution would come to a 
standstill. He did not wholly agree with this, but as 
on all sides it was admitted that technical progress 
must be maintained, one might assume that it would 
be maintained. 

The reverse of the picture presented by this progress 
was not so pleasant to contemplate. Rationalisation 
created temporary problems of unemployment, social 
disturbance and dislocation of labour, intensifying the 
problems which had come to be known as those of 
the distressed areas. When a works was closed down 
in one district in order that a better works in another 
district might produce more efficiently, an acute social 
problem was at once It was true that in 
efforts to solve this problem, employment for a small 
percentage of the workpeople of, the old works was 
found in the new, but to such a small degree that these 
efforts merely touched the fringe of the problem, It 
was rarely the case that displaced men from one area 
found employment in another. It was generally the 
surplus labour population in the new area that found 
employment, with the exception of a few key men 
from the old works, or the old district. The intro- 
duction of new labour-saving machinery into an old 
area had the same social effect. 

The detached economist, or financial operator, might 
say that these things would straighten themselves out 
in the course of years, and that in the main there 
would be an ever-increasing number of people employed 
in the country, although not necessarily the same ones. 
That was the basis of the problem. It was possibly 
not the business of the scientific industrialist to concern 
himself with this question. It was the State, acting 
through Parliament, which must assume the respon- 
sibility for dealing with the implications of our technical 
and industrial evolution. If, however, Parliament said 
that every man displaced by a machine should become 
a social charge on the basis of the standard of living 
he enjoyed before displacement, the weight of taxation 
on the industrial undertakings that remained would be 
so great as probably to neutralise all the advantages 
that technical evolution had created. If, on the other 
hand, it was decided that every workman displaced 
from an inefficient factory had to be found employ- 
ment in the new one, the State paying for their remoyal, 
with their families, to the new area, the numbers con- 
cerned might well be so great that the new factory 
could be no more efficient than the one that had been 
closed down. 

Mr. Hodges considered that there must be some half- 
way between these extremes. He suggested the forma- 
tion of a new Ministry to watch, direct and influence 
technical and commercial movements, so that in the 
transitional phases the social problems might be miti- 
gated in the case of those individuals who were direct 
sufferers. Movements in industry involving displace- 
ments should be the subject of licence by the Minister, 
notification of the scrapping of industries or works 
should be compulsory, and the effect of the introduction 
of labour-saving machines should be reported, If a 
whole industry were involved the question of the 
reduction of hours should be investigated and consulta- 
tions between the Minister and the industrialists 
concerned should be held to ascertain if a shorter 
working day would neutralise the benefit of the labour- 
saving plant. If it could be shown that there was 
still a saving in consequence of the introduction of 
such plant, even after a reduction in the working day, 
then such reduction should be inaugurated and the 
social problem thus mitigated. In this way the planning 
of our industrial future could be attempted under 
intelligent control. To provide ways and means in 
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periods of depression, extraordinary measures would | Truck Act provided that in all contracts to be made | that it was agreed that further time should be given 


have to be taken, but with these he was not dealing. 
He was concerned only with the problems which 
followed in the wake of the technical evolution which, 
from every point of view, should never be arrested. 
It was only when the gain to the community as a 
whole was in doubt that there should be a temporary 
halt for investigation. These proposals had already 
been adumbrated by others, and appeared in a Bill 
submitted to the House of Lords by Lord Melchett and 
supported in the House of Commons. 








LABOUR NOTES. 


A wore in the latest issue of the T'rade Report of the 
United Patternmakers’ Association states that the 
executive council have had under consideration the 
possibility of better trade in the future, and the effect 
this will have on the lads who served their apprentice- 
ship when work was scarce. The opinion was expressed 
that they had not had the opportunity, in these circum- 
stances, to gain the experience necessary to enable them 
to become fully qualified craftsmen. ‘‘ While this is, 
no doubt, true in a number of cases,” Mr. Findlay, the 
general secretary, says, “it is hoped and believed that 
the lads themselves, and the men with whom they 
were, and had been, brought in contact with, realise 
the handicap of the circumstances over which they 
had no control, and will take appropriate steps to make 
good what is lacking. The object of this note is to 
ask all our members in work to do what they can to 
help and encourage these lads to get work and to be 
prompt with advice and sympathetic consideration 
when they are required,” 


According to the weekly returns from the branches, 
there are 574 members of the United Patternmakers’ 
Association unemployed. The total is greater by 33 
than that recorded a month ago, but the returns from 
three branches have not come to hand. The member- 
ship is 10,257; 294 members are on sick benefit and 
672 on superannuation benefit. 


Writing in the report of the General Federation of 
Trade Unions for the fourth quarter of 1935, Mr. 
Appleton, the general secretary, says that the affiliated 
unions have, in the main, had better times during the 
past year than during any similar period since the 
boom ended. “ Some,” he observes, “ have increased 
their membership, partly through the Federation's 
advocacy of trade union principles, and none has been 
seriously troubled with strikes or lock-outs. Most 
have fewer unemployed, and fewer sick ; consequently, 
funds remain steady, or show signs of expanding. 
This is all to the good and indicates more prosperous 
tendencies. These tendencies may not be strong 
enough, or extensive enough, to justify adventurous 
speculation, or extravagant expenditures; but they 
are sufficiently marked to encourage the hope that the 
really bad times are passing and that the thousands who 


in the hiring of any artificer —now workman, according 
to the Truck Act, 1887—the wages of such artificer | 
shall be made payable in the current coin of the realm | 
only, and not otherwise. That made the contract 
in the present case illegal, null and void. There being 
a contract between the woman and the company that 
a certain part of her wages should be applied in the | 
purchase of shares, coupled with a finding of fact that | 
she owed her employment to her application for shares 
and the request that they should be paid for by dedue- 
tion, it followed that the contract was one whereby 
she was to receive consideration for her labour in part | 
otherwise than by payment of wages in current coin 
of the realm. Both the contract and the payment, | 
in so far as it was otherwise than in coin, were alike | 
void, and the woman was entitled to recover so much 
of her wages as had been actually paid not in current 
coin. The other members of the Court concurred. 
Leave to appeal to the House of Lords was given. 


It will be recalled that when representatives of the 
Shipbuilding Employers’ Federation and shipyard trade 
unions met in Edinburgh, three weeks ago, to consider | 
the workers’ claim for an advance of wages, the em- | 
ployers intimated that they were prepared to grant an 
increase in two instalments. A small joint committee 
was appointed to continue the negotiations on that 
basis. This committee met in London on Wednesday, 
last week, and to it the employers’ representatives | 
explained what they were prepared to do. The terms | 
were not communicated to the Press, the trade union | 
representatives preferring that they should first be | 
submitted to the various executives. It was stated, 
unofficially, however, that they had been criticised by 
the trade union representatives in respect of the amount 
of the advance, the dates on which the instalments 
were to be paid, and the provision for pieceworkers. 
A conference of executive representatives considered 
the terms yesterday. 





At a meeting in London last week, the sailors’ and 
firemen’s panel and the catering department panel of 
the Maritime Board resumed discussion on the claim 
of the men for restoration of the remaining three- 
quarters of the wages cut of 10 per cent. made in 1932. 
A fourth of the 10 per cent. was restored in March last. 
It was decided by agreement to restore a further 
quarter of the cuts on February 24 and a third quarter 
on July 1. The restoration of the fourth quarter was 
left over for discussion at a later date. The panels 
also agreed that a committee be set up forthwith 
to examine speedily whether a national settlement on 
hours and the manning of ships could be arranged on a 
practical basis. Working hours and manning are to be 
discussed at an International Maritime Conference 
later in the year, so that, apparently, a joint effort is 
to be made to formulate a policy on those questions 
suitable to this country. 


A similar claim for restoration of the wages cuts 





cannot reasonably expect re-absorption in their old 
trades or occupations, or rehabilitation in the old home | 
areas, may find opportunities in the newer industries | 
which science and enterprise are developing ; or in the | 
empty, healthy, and fertile lands which lie within the | 
Empire.” 


The number of societies affiliated to the General 
Federation is 96, 64 of which are on the higher scale, 
29 on the lower scale, and 3 on both scales. The 
membership on which contributions are based is 
346,564, of which 218,744 are on the higher scale, 
118,045 on the .ower scale, and 9,775 on both scales. 
The gross membership is 356,248. During the fourth 
quarter of 1935, the income from contributions was 
6,325/. 198. 5Sd., and the expenditure on benefits, 
7001. 174. 6d. 


The Court of Appeal decided last week that deduc- 
tions from a worker's wages to pay for shares in the 
employing firm were an infraction of the Truck Act. 
Owing to bad trade, a mill belonging to a Darwen 
company had been closed and capital was needed to 


|severe economic distress for the shipping industry. 
| That distress, unfortunately, continued, and taken on 
economic grounds alone, no increase in rates of pay 


made in 1932 was considered later in the week, by the 
navigating and engineer officers’ panels of the Board. 
The shipowners stated that they did not desire to 
discuss the question as one of restoration of cuts. 
The cuts had been agreed upon in 1932, in a time of 





could be justified. They therefore submitted to the 
officers’ representatives an entirely new series of 
schedules of rates of pay for navigating officers on 
monthly and weekly vessels, and for engineer officers 
on steamships, to come into force on March 23. The 
offers were made not on economic grounds, but in 
recognition of the loyalty of the officers to the industry 
in its anxious times, and the spirit of conciliation and 
understanding shown for many years by their repre- 
sentatives on the National Maritime Board, and to 
compensate for the alteration in balance which had 
arisen between the rates of pay of the officers and the 
men. The new schedules retained the current tonnage 
categories, increased the seniority and tonnage differ- 
entials in certain cases, and in every case gave an 





re-open it. In order to get this capital, the idea was 
evolved that operatives employed at the mill should 
take up shilling shares in the company, and pay for 
them in weekly instalments deducted from their wages. 
Mrs. Ada Kenyon, one of the workers who applied 
for shares, was allotted 300, and agreed to pay for 
them at the rate of one farthing per week per share. 
When she left the employment of the company, the 


deductions from her wages for the shares amounted to | 


Ml, 18%, 2d. She claimed the return of the money in 
the County Court, but the judge decided against her. 


Lord Justice Slesser, giving the judgment of the 
Court of Appeal allowing the appeal, said that the 


officer a somewhat higher rate of pay than that ruling 
from 1925 until January, 1932. As regards engineer 
officers on motorships, who were already on a higher 
scale than steam, the shipowners did not propose to | 
}alter the existing rates, except to bring them up to 
| the steam rates where the new steam rates would be 
| higher than the existing motor rates. 





| 
In reply, the officers’ representatives said that they 
| weleomed the new schedules as one of the finest achieve- 
ments of the Board. They would give satisfaction to | 
| the officers and would encourage them to continue 
| their loyal and zealous service. They, therefore, accepted 
the proposed schedules with great pleasure, except | 


to the engineer officers’ representatives to consider 
the proposed schedule for engineer officers on motor 
vessels, At a subsequent meeting of the engineer 
officers’ panel the proposed schedule for motor vessels 
was somewhat amended so as to ensure an increase to 
all engineer officers on motor vessels. 


In his annual report, Mr. R. C. Prescott, the prin: ipal 
of the Kenrick Technical College, West Bromwich, says 
that it is to be deplored that so many young people 
are satisfied with an elementary knowledge of technica! 
subjects and are unwilling to enter for the more 
advanced work of the college. A larger enrolment in 
the foundry classes at the College is desirable, as the 
demand for skilled foundry workers is increasing daily 
and employers are finding it difficult to obtain skilled 
men. During the past few years, the conditions of 
employment and the wages obtainable in the foundry 
trades have greatly improved, and parents might now 
be strongly recommended to consider the possibilities 
of the industry as a means of advancement for their 
sons. Some time ago a local foundry master declared 
that he would willingly pay 1,000/. a year to a suitably 
qualified manager, but was unable to find the man he 
wanted. 


At a meeting in Miami on January 30, the executive 
council of the American Federation of Labour adopted 
a plan for a determined campaign to “ unionize several 
of the large and traditionally anti-union industries.” 
According to Labour, the steel mills, employing about 
300,000 workers, are at the top of the Federation’s list 
of industries in which the drive will be made. 


The following appears in the January issue of the 
Bulletin of the New York State Department of Labour : 
‘** Frank Bertelli, president of the Waterfront Trucking 
Co. Inc., 79, First Place, Brooklyn, on his plea of 
guilty to violation of the Workmen’s Compensation 
Law on January 8, in King’s County Special Sessions 
Court, was sentenced to 60 days in jail by Judges 
Walling, Brady and Burlingame. The case against 
Bertelli developed from a compensation claim on 
injuries suffered by Thomas Donnellan, an employee 
of the Waterfront Trucking Company, Inc., who was 
awarded 368 dols. for 100 per cent. loss of the left 
index finger. It was disclosed that Bertelli had failed 
to provide workmen’s compensation insurance for the 
employee.” 


The weekly organ of the International Labour Office 
at Geneva, quoting the Moniteur belge, states that a 
Belgian Royal Order of January 13 gives statutory 
effect to an agreement relating to hours of work con- 
cluded between the Antwerp Ship-Repairers’ Federation 
and the organisations to which most of the shipwrights 
employed by members of the Federation belong. Under 
this agreement, the normal hours of actual work for 
workers engaged in ship-repairing in Antwerp are fixed 
at 45 in the week. From Monday to Friday inclusive, 
eight hours are to be worked in the day, and on Saturday, 
five hours. Overtime may only be worked in cases of 
urgent necessity ; it is permissible in order to complete 
work which must be finished the same day. When 


| overtime is worked, hours must not exceed 48 in the 


week, unless the workers concerned cannot be replaced 
by reason of a shortage of labour or on account of the 
nature of the work. So far as possible, a system of 
shifts will be organised for all work which would 
otherwise involve overtime on several successive days. 


A communication received by the International 
Labour Office at Geneva sfates that a Society for 
Vocational Education has been formed in Poland. Its 
principal object is to propagate the ideas and principles 
of the new educational scheme set up in 1932, which 
gives vocational instruction an important place. The 
society’s rules define its aims and duties as follows: 
The object of the society is to develop occupational 
education in accordance with the economic needs of the 
country, and to awaken an active public interest In 
raising Poland’s standard of industrial culture. To 
this end the society will (a) study the economic requtre- 
ments of the different regions of the country and 
organise educational action on its own initiative: 
(6) collaborate with and assist other institutions with 
similar aims ; (c) organise adequate training centres on 
its own initiative; (d) issue or arrange for the issue 
of publications; (e) assist the pupils of vocational 
schools in finding employment; and (f) collect funds. 








Exports or SwepisH [ron Ore.—Sweden’s exports 
of iron ore totalled 612,000 tons in December, 1935, this 
being the highest monthly figure recorded for sever 
years. For the whole year 1935 the ore shipments 
amounted to 6-2 million tons, against 5-68 million tom 
during 1934, an increase of 539,000 tons. 
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Pump-DriveN Speciric-StrRain TESTING MACHINE. 


THE STRENGTH AND FLEXIBILITY | developed. These machines are seen in Figs. 5 and 6, 


OF CORRUGATED AND CREASED- above, and on page 216. Two machines of the kind 
BEND PIPING.* shown in Fig. 6 were built. These machines each con- 
a ] AS} © = let | sisted of a 25-h.p. motor driving, through suitable 
*y Lievrenant Ropert Warers Davison, U.S.N. | reduction gearing, a shaft at right angles to the armature 
shaft extended. This driven shaft carried at either end 
Two types of testi machines were used to deter |%* adjustable eccentric upon which a journal was 
mine the endurance properties of the pipes. One type | ge 14-2 ~~ greene ey oo, * we yd ny 
of machine was designed to apply a specific stress to the | _ . otaes : od th pees vy we the journel. This journal 
specimen and the other type a specific strain.t The a apa a — lo eas oe ong = 7 
specific-stress machine was, in principle, a large scale | - vat sme e ‘thon aad oo the pipe eae the 
model of the rotating-beam fatigue-testing machine | cycle frequency in these machines ranged from 30 cycles 


™ : . .. | to 90 cycles pe i : 
frequently used in the laboratory for determining | “ cycles per minute. 


(Continued from page 105.) 


the endurance limit of small specimens. The specific: | T - ae agers ota type < machine Fig. 5 
- : . | was deve 2 Ww : a rec ‘1 
Strain machines were designed to subject the pipe to | > _ : The » the eee with ? ~ sd boris — 
x . . ) ’ 2 ’ y 
alternating flexure by applying a constant deflection | Sed ith eden alice a om Meng poston poe eo 
to the specimen. A total of four machines of both | > - we abs + f the sys ote = = "The. veers 
types was built. A view of the specific-stress rotating- | * ®ither end of the pump cylinder. he water was 
ie te tare Rape <meta ~ : _| alternately admitted to one end of the cylinder and dis- 
1 testing machine is given in Fig. 4. Naturally l chaswed frogh the other th h - f pl 
only the long tangent specimens could be adapted to | a gee vege yA -e cape iperetannn gemma nd om. 


thin apparatus cocks, the action of which was governed by a linkage 
Two kinds of specific-strain machines for bends were operated from an electric motor. With the spparatas 
ba... win ain __ | in operation, the pump rod would move back and forth 

* Dissertation, submitted to the Advisory Board of | #t @ cycle frequency of approximately 20 per minute. 
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| applied loading. The machine was equipped with an 
electrical device arranged so that if the pipe under test 
should begin to rotate eccentrically or should fracture 
completely, the drive motor would stop. The time of 
actual failure, that is, when a fatigue crack developed 
completely through the pipe wall, was anticipated by 
a short period of slightly eccentric rotation of the pipe 
before this eccentricity became severe enough to 
signalise complete failure. 

In the specific-strain fatigue test, the load-deflection 
characteristics of the pipes were first determined. The 
points of load application and the direction in which 
the loads were applied corresponded to the conditions 
of loading of the specimens in the fatigue-testing 
machine. With the load-deflection relationship estab- 
lished, the bending moment and hence the nominal 
stress, as defined above, could be determined for a 
given deflection setting of the machine. The usual 
procedure in testing was first to select a desired value 
for the maximum nominal stress to be imposed in the 
pipe specimen, then to determine from the beam formula 
the load to be applied, and finally to set the fatigue 
testing machine to provide the corresponding deflection 
as established from the load-deflection curve for that 
specimen. As with the rotating-beam specimens, the 
point of failure was taken to be when a fracture had 
occurred ag sage A through the pipe wall. In order 
to assist in the detection of such a crack, the pipes 
were coated with whitewash before testing. No auto- 
matic means for stopping the machine at the time ot 
failure could be devised. Hence close inspection of 
the pipes during the course of the running tests was 
necessary. 

It will be appreciated that, if yielding occurs as a 
fatigue crack develops, the actual load to maintain a 
constant deflection will be reduced in the specific- 
strain type of machine. This reduction in applied 
load causes a proportional decrease in the applied 
stress which might tend to increase the time required 
for ultimate failure. Laboratory testing experience 
indicates, however, that fatigue cracks progress rapidly 
to failure when once started, and that close agreement 
in results may be expected in testing with specific- 
stress and specific-strain type machines. 

When a material is subjected to cyclical variations 
of stress the range of stress is defined as the algebraic 

difference between the maximum and minimum 

stresses of the cycle. The range ratio is equal to the 

minimum stress divided by the maximum stress. Thus 

for the case of a completely reversed stress, or what is 

usually termed alternating stress, the range ratio is 
—1-0. A range ratio of 0 would indicate that the 
stress varied from 0 to a maximum, The range ratio 

can never have a value greater than 1. 

Several investigators have developed formule and 

diagrams in order to define the relationship between 

stress range and fatigue strength, but in these investi- 

| gations only two stress cycles were used ; one a complete 

| reversal of stress, and the other with stress varying 

from 0 to a maximum. In order to reduce the results 

of these tests to an equivalent basis to permit the plot- 

ting of failures associated with each of the two stress 

cycles to the same scale and on the same fatigue graph, 

the values of stress at failure in the case of the stress 

cycle from 0 to a maximum were divided by 1-5. This 

follows from the formula of Moore and Kommers. In- 

vestigation shows that the frequency of the cycle 

of stress makes no difference and failure depends only 

on the number of cycles. This seems to be true from 

1 per day to 10,000 per minute. 

The endurance for the steel used in these pipes was 

investigated in a rotary bending machine, graphs being 

shown in Fig. 7. The steel had a tensile strength of 
63,000 Ib. per square inch, and the endurance limit was 
27,000 Ib. per square inch, or a ratio of 0-43, which 
agrees with Gough’s work. Points indicate failures of 





the Johns Hopkins University, Baltimore, Md., U.S.A. 
Abstracted. 

+ The Fatigue of Metals, by H. J. Gough (London), 
1924 According to Gough’s classification, a specific 
Stress-testing machine is one which applies a definite 
load on the specimen for each cycle. he load remains 
Constant throughout the test. A specific strain-testing 
machine is one which produces a definite deformation 
of the specimen for each cycle. In this type the deforma- 
tion remains constant throughout the test. 


|The amount of rod movement could be adjusted by 
| suitable setting of the linkage mechanism to the plug 


cocks and could be positively limited by adjustable 
stops attached to one of the pump tie rods. The outer 
end of the pump rod was attached to a pipe flange for 
endurance testing purposes. This machine was used 
for testing certain expansion U-bends only. 

In the specific-stress type of fatigue-testing machine 


the bending moment could be determined from the ' 





specimens. Specimens had a conically tapered test 
length and a maximum diameter in the region of the 
highest stress of about in. The steel had the following 
analysis and properties: C 0-27, 8 0-03, Ph 0-006, 
Mn 0-43, Si 0-01; tensile strength, 63,000 Ib. per 
square inch ; elastic limit, 23,800 Ib. per square inch ; 
elongation on 2 in., 35-8 per cent.; reduction of 
area, 55-8 per cent. ; proof stress, 27,300 Ib. per square 
inch ; proof limit, 21,300 Ib. per square inch. 

Since the specific-strain type of fatigue-testing 
machine imposes a definite deflection on the pipe, the 
bending moments and the consequent applied nominal 
stresses could be determined only from a knowledge of 
the relationship between the load and deflection of the 
specimen under consideration, In order to establish 
the load-deflection characteristics, each pipe shape 
was mounted with one end firmly secured to a heavy 
steel foundation plate and deadweight loads were 
applied to the other end. Deflections were measured by 
means of micrometers with increments of applied load. 
Small balls, acting as gauge points for the measure- 
ments, were attached to the pipe flanges and to battens 
which were fixed to the foundation. The photographs 
reproduced in Figs. 8, 9 and 10, pages 216 and 217, 
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show typical arrangements for the load-deflection 
determinations. 

Consider a pipe bend with its end flanges firmly 
fixed and subjected to an increase of temperature. 
Che expansion of the pipe line will cause the flanges 
to exert certain forces and moments on the anchorages 
which may be resolved into a force perpendicular to 
the flange, a force parallel to the flange in the plane 
of the bend, and a couple also in the plane of the bend. 
This is called a fixed-end condition. If the two 
forces continue to act but the couple is removed, 
the flange is thus permitted to rotate, and the condition 
is known as free end, 

The fixed-end condition was simulated in load- 
deflection testing, as shown in Fig. 9. Here the 
restraining force parallel to the flange in the plane of 
the bend is clearly 0. It is known from mechanics 
that a force and a couple acting in the same plane 
may be replaced by a single force, the moment arm of 
which is equal to the value of the couple divided by this 
force. It will be seen from the illustration that this 
is accomplished by the method of loading shown, the 
line of action of the deadweight being adjusted so that 
the flange remains ho:izontal with increasing loads 
This condition was checked on test by a spirit level 
mounted on the upper flange. The proper value for 
the moment arm was first computed. Any subsequent 
minor adjustment necessary was indicated by the 
level. 

Figs. 8 and 10 show the simulation of the free-end 
condition. Here the restraining moment is absent, 
and rotation of the flange is therefore permitted. It 
may be remarked that pipes in service will probably 
operate at some condition intermediate between the 
free-end and fixed-end conditions, and that the nature 
of these end conditions will have a decided effect on 
the stresses produced in the pipe itself. 


(To be continued) 
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REPAIRS TO THE LININGS OF 
STEEL FURNACES. 

Tue wear which takes place on the linings of open- | 
hearth steel furnaces is largely dependent upon the 
manner in which the metal is melted and the rate of 
output. Rapidly-operated charges, as a rule, are much | 
more severe on the linings than is the case when the | 
work is carried out slowly, and perhaps more systemati- 
cally. The manner in which the lining has been 
attacked indicates to the experienced furnace builder 
the procedure adopted in the melting operation, and 
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| the case when cold-charging is employed. 


DEFLECTION MEASUREMENTS ON U-BEND IN 
FreE-Enp ConpImTIon. 
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it is recognised that melters who are well acquainted 
with their work can make numerous economies. While 
many repairs can only be undertaken when the furnace 
is out of action and has had time to cool down, it 18 
often necessary to make good certain faults and weak- 
nesses during the ran of a campaign. Door jambs and 


jarches usually require attention before any other 


sections of the brickwork, even when the furnace 18 
operated with the greatest care, and this is particularly 
When the 
charging machine is turned so as to distribute the 
charge evenly throughout the bath, the brickwork 
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hearth can be attended to, | 
however, it is imperative that 
all metal be completely re- 
moved, and the refractory left 
“dry.” Whilst this point is 
generally known, it is some- 
times overlooked, particularly 
in cases in which it becomes 
recessa: to expedite the 
tapping of a charge because 
the hearth is known to be in a 
dangerous condition. In these 
circumstances the charge is 
often tapped with the utmost 
dispatch, without paying at- 
tention to portions which may 
not have been properly melted, 
round the doors is apt to suffer, chips being knocked and tend to form small pools in the furnace bottom. 
off the jambs. Probably the best way to put in| Obviously, the furnace builder can be appreciably 
fresh door jambs is to move the door to one side just | assisted in his work if the tapping is done so as to 
sufficiently to allow the old jamb to be cut out, and | remove all molten metal, and this can be accomplished 
thus make a foundation for the new one. The other | in several ways, one of which is to cut the tap-hole as 
side is then treated in the same manner, after which | deeply as possible. 
the door is gradually pulled up to its greatest extent | Provided that proper care is taken, the roof of the 
while the open space is blocked up with bricks, placed | furnace should not require patching and should wear 
loosely in position, thus leaving just sufficient room | uniformly throughout the exposed area. An examina- 
for the rebuilding of the jambs. One system adopted | tion of many open-hearth roofs, however, will reveal 
to preserve the brickwork as far as possible is to build | that flames are periodically protruding, and when this 
the door jambs with splayed corners. These are set | happens the defect should be attended to immediately. 
at a slight angle which opens out towards the inside | The parts which usually require the greatest attention 
of the hearth. The result of this is that there are no | are those a few feet from the ends, and directly above 
sharp edges exposed which may be knocked off during | the gas ports. The reason for this weakness is often 
the charging operation, and, incidentally, the charging | due to failure to clean out and level up the brickwork 
machine is given a greater area in which to function. | at the gas ports. Moreover, certain small defects in 
The bricks used for the door arches and jambs are|the brickwork can cause the flame to be deflected 
usually soaked in boiling tar prior to being applied, | upwards to the roof, thus eventually causing a hole 
as this treatment gives them additional resistance to| to be burnt through. The patching of the roof whilst 
rough treatment from the charging machine and also| the steel is being melted calls for considerable skill 
prevents chipping when freshly exposed to the heat of | if the repair is to be of a permanent character, and the 
the furnace. Many such repairs are carried out on/| usual procedure in this country is simply to lay a 
open-hearth furnaces whilst hot. As a rule, however, | clamp of bricks over the weak section until the charge 
the furnace is first charged with metal, so that the|has been tapped. The faulty section is subsequently | 
latter will be given the opportunity to absorb most | cut out when the furnace is cool, and the clamp of 
of the heat and keep the walls as cool as possible for | bricks is then allowed to fall into position and fill the 
the builders. Nevertheless, in some of the more | aperture. 
extreme cases, repairs are conducted whilst the gas; In some cases it is necessary to use several clamps of 
and air are still passing into the hearth. | bricks to complete the work. When repairing the 
When a bad hole appears in a basic hearth, it is| back lining of a basic open-hearth furnace, dolomite 
best repaired with dolomite which has been riddled | should never be thrown with shovels on to the top 
tree from fine powder and also freed from large lumps. of the bank. This is a bad practice, which, never- 
‘hese larger lumps, and also the powder from the | theless, is still adhered to to some extent. A much 
riddling, can be utilised for ordinary fettling purposes. | better plan is to fill in any cavities formed with magne- 
© intermediate size of material is packed into the | site, or chromium-ore powder. The addition of mill- 
hole, and this is best done in stages, a little being added | scale and iron ore during the oxidising iod of the 
and then burned in, until the hole has been completely | steelmaking process tends to deteriorate the back- 
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Fie. 10. Loap-DgFLEcTION MEASUREMENTS ON A QUARTER- BEND. 


comparatively little of it reaches the back-lining, this 
often becomes ly cut as the result of careless 
charging, the central portion of the back bank, 
namely, that just above the tap-hole, being particu- 
larly vulnerable. 


THE WORKS OF MESSRS. BENJAMIN 
ELECTRIC, LIMITED, TOTTENHAM. 


Tue principal activity of Messrs. Benjamin Electric, 
Limited, Brantwood Works, Tariff-road, Tottenham, 
London, N.17, is the production of reflectors, diffusers, 
flood-lighting projectors and other equipment necessary 
for the efficient use of electric lighting. Now that the 
need for adequate illumination is becoming more 
generally recognised, greater attention is being paid 
to the optical and mechanical design of these fittings, 
and there is an increasing demand for apparatus 
which shall conform with established scientific prin- 
ciples. This state of affairs has recently necessitated 
an extension of the firm’s factory buildings, a develop- 
ment which was rendered more urgent by a comparable 
expansion in the market for their other products— 
loud speakers and electric water heaters—as well as for 
the Boyce Moto-meter and other automobile and 
electrical apparatus. 

The firm’s connection with lighting equipment dates 
back to 1908, when a factory was opened in Rosebery- 
avenue, London, E.C.1. This was transferred to 
Tottenham in 1918, the works built at that time being 
extended in 1925, and again in 1927. These premises 
are now, however, used purely for what may be termed 
complementary work, the main processes of production 
being carried on in a new factory which we recently 
had the opportunity of inspecting. This factory 
contains a tool shop and stores, machine shop, press 
shops, spinning department, annealing shops, raw mate- 
rial stores and vitreous-enamelling department. The 
reflectors are made from metal sheets, and are pressed 
out in one piece on presses specially designed for the 
purpose. 

They vary considerably in shape and size, according 
to the conditions they are intended to fulfil, and this 
variety in turn necessitates a large number of tools, 
all of which are produced on the premises. The 
machine shops are largely engaged in the produc- 
tion of the terminal screws and blocks, lock nuts, 
contacts, and other parts required in the assembly of 
the reflectors, as well as those used in the loud speakers, 
radio components and water heaters. The production 








of the reflector in one piece has, it is claimed, the 
advantage that the seam between the body and 
the neck is eliminated, thus avoiding a source of 
trouble during the enamelling process. The steel used 
is of very high quality, and has been produced as the 
result of much research, so as to withstand the 





filled up. The particles of dolomite fuse together, | lining of the furnace generally, and while experienced 
making a satisfactory repair. Before holes in the’ furnacemen charge the scale, &c., carefully so that 





stresses involved during pressing. That these may be 


218 
considerable is shown by the fact that when a 20-in. 
diameter reflector, 17 in. deep, is shaped, the blank has 
to undergo as many as 17 separate press operations. 
To preserve the ductility of the metal during these 
operations, and to prevent the formation of scale, 
which would seriously affect the efficiency of the vitreous 
enamelling process, the shapes are passed through anneal- 
ing ovens between the stamping operations. Finally, 
all reflectors are beaded and rolled true to their correct 
optical contour, so as to ensure a perfect surface for 
the enamel. 

Preparation for enamelling and the enamelling itself 
form most important stages in the production of the 
finished reflector. The necessary cleaning and pickling 
of the black shapes is carried out in steam-heated vats. | 
The ware is conveyed in Monel-metal baskets, which 
are lowered into the vats by an electric hoist of special 
design, which ensures sufficient agitation of the con 
tents. After drying in hot-air heaters, it is then taken 
to the enamelling shop a view in which is repro- | 
duced herewith. The enamel, which is of various | 
grades and colours, according to the conditions under | 
which the fitting is to be used, is also prepared | 
on the premises, and great care is taken to ensure rigid 
control of the milling operations. Electrically-driven 
agitators and roto-sieves are used, and all the enamel 
is passed through an electro-magnetic separator, so 
that any metal particles which might result in black | 
spots on the metallic reflector are removed. The enamel 


issued to the shop is withdrawn from time to time | 


during the day and re-sieved to make certain that there 
is a complete absence of foreign matter. 

The ground coat is applied to the black shapes 
either in dip tanks or by sprays, which are situated at 
one end of the enamelling shop proper. The shapes 
are then passed through dryers, which are heated by 
waste heat from the muffles, and s» to the first 
muffle, where the first firing takes place. The first 
coat of white or other colour is then applied, and the 
articles are again fired, after which they are given a 
final coat and fired for the third time. Inspection 
takes place before and after the ground coat has been 
applied, as well as after the first and second firings; 
and special appliances are available to effect any 
straightening or shaping that may be required at these 
stages. Both the muffles are oil-fired and are fitted 
with electrically-operated doors. In the case of the 
first unit, the temperature is also automatically con- 
trolled. A small section of the shop is devoted to the 
application of transfers, stencils and special beading. 
The finished articles are all inspected befor» packing. 

The reflector assembly consists essentially of a| 
flange, which is locked to the suspension by a grub 
screw. This flange carries the terminal blocks, which 
are marked so that the shell of the lamp holder, when 
an Edison screw cap is used, is connected to the 
negative or neutral wire. It also carries contactors 
which are sufliciently large to break the working 
current with safety. The shell is therefore never 
sufficiently above earth potential to cause a shock, 
and this risk is further prevented by earthing the | 
fitting right through from the flange to the lower or | 
supplementary reflector. This reflector directs the 
light which would otherwise be lost up the neck 
downwards, and thus adds 5 per cent. to the efficiency. 
The main reflector is secured in the flange by a catch, 
the latter being retained in position partly by the weight 
of the reflector itself, and partly by a flat spring. 
It is held in position by a locking nut, while as a 
further precaution, a hook «n the reflector goes over a 
stirrup in the flange and forms a hinge. Easy detach- 
ability is secured by releasing the lock nut and catch, 
and swinging the reflector outwards, so that the hook 
ean be lifted off the stirrup. This arrangement allows 
the reflector to be detached complete with its lamp for | 
cleaning and renewal, a condition which adds greatly | 





to the ease of maintenance, 

A considerable portion of the original works is no. 
occupied by the design, testing and research depart. | 
ments. The last of these carries out investigations 
into the optical properties of materials, particularly 
those that have been recently introduced, as well as 
into such problems as the dissipation of heat from | 
lamps, and the prevention of corrosion. The results are | 
seen in the design of the fitting we have just described, 
and more recently in the production of a complete | 
range of reflector equipment for use with electric dis- 
charge lamps. The laboratory contains an integrating | 
photometer, which was constructed by the staff of the 
firm, and is said to be one of the largest in Europe. 
It complies strictly with the British Standard Specifica- 
tion, and is used for routine tests on production, one 
reading being sufficient to give the lighting efficiency 
or light output ratio of a sample. A great saving of 
time compared with a bench photometer, which requires 
20 or 30 readings and much calculation, is therefore 
possible. With regard to corrosion, fittings are tested 
under practical conditions on the roof, this being more 
satisfactory than the use of artificial means such as 
salt sprays 


Lanes., is concerned with B.I. non-bituminous com- 
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WORKS OF MESSRS. BENJAMIN ELECTRIC, LIMITED. 


CATALOGUES. 


Steel Filing Cabinets.—A list of steel office equipment, 
including filing cabinets, card indexes, cupboards, lockers, | 
ete., has been sent to us by Messrs. E. N. Mason and Sons, | 
Limited, Arclight Works, Colchester. 


Model Engines and Boilers.—The products of Messrs. 
Mersey Model Company, Limited, 34, Peter’s-lane, Liver- 
pool, 2, are illustrated and described in a folder sent 
to us. The items are small combined steam generators 
and engines. 


Rolling- Mill Gears.—Examples of machine-cut gearing 
for all types of mills are referred to in a leaflet sent out 
by Messrs. The Power Plant Company, Limited, West 
Drayton, Middlesex. Gears transmitting upwards of 
16,000-h.p. are included. 


Air and Vacuum Door-Opening Gear.—Two varieties 
of door-operating equipment for passenger vehicles are 
described in leaflets received from Messrs. Westinghouse 
Brake and Signal Company, Limited, 82, York-road, 
King’s Cross, London, N.1. 


Alloys.—Where lightness is of primary 
importance, magnesium-base alloys are now finding 
extensive application. Messrs. Magnesium Castings and 
Products, Limited, Buckingham-avenue, Trading Estate, 
Slough, have issued a data-sheet relating to the properties 
of Magnuminium 166, in such uses. 


General Machinery.—Messrs. J. Bigwood & Son (1930), 
Limited, Wolverhampton, have prepared a folder calling 
attention to the great variety of plant they make, such 
as tube-making machinery, forming machines, riveting 
machines, guillotines, galvanising machinery, bending 
and straightening machines, drop stamps, and gear 
cutters. 


Magnesium 


futomatic Are Welding._-An informative and well- 
illustrated booklet, showing the methods of working, 
and a great variety of applications of automatic arc 
welding by the ‘“ Electronic Tornado,” using a shielded 
carbon arc, has been issued by Messrs. The Lincoln 
Electric Company, Cleveland, Ohio. The examples 
illustrated include large individual constructive items, 
as well as small repetition jobs. 


folder received from 
Limited, Prescot, 


Cable-Jointing Compounds.—A 
Messrs. British Insulated Cables, 


pounds for jointing and terminating paper-insulated 
cables. The physical characteristics are given of two 
varieties made, of which the first is recommended for 
working pressures of 20,000 to 66,000 volts, and the 
second for voltages up to 11,000. 


Machine Tools.—In the recent issue of ‘‘ Loewe Notes,” 
sent by Messrs. George H. Alexander Machinery, Limited, 
82-84, Coleshill-street, Birmingham, 4, the principal 
feature is a detailed description of a new electro-mechani- 
cally operated Loewe milling machine, with a working 
surface of 43} in. by 13} in. Other matter deals with 





measuring instruments for hob cutters and a circular 
grinding attachment for profile grinders. 


Road-Vehicle Springs.—A book of considerable interest | 
to the engineers of ‘bus companies and municipal traction 
undertakings, on Fox road-vehicle springs, has been | 
received from Messrs. Samuel Fox and Company, Limited, | 
Stocksbridge Works, near Sheffield, one of the associated | 
organisations of Messrs. The United Steel Companies, 
Limited. This is practically a complete treatise on the 


subject of motor-vehicle springing. 


Lubrication Equipment.—Messrs. Tecalemit, Limited, 
Great West-road, Brentford, Middlesex, after concen. | 
trating mainly on the needs of the motor and allied 


| industries in regard to lubrication, have now expanded 


their field to cover all aero requirements. A new cata- 
logue, including references to many recently-introduced 
standard fittings, as well as those of earlier design, has 
been issued to cover the ranges produced. 


Automatic Regulators for Furnaces.—In all heat-treat 
ment processes the need for accurate control is para 
mount. The use of their automatic regulators, for thi: 

urpose is described by Messrs. Cambridge Instrument 
Somaeee, Limited, 45, Grosvenor-place, London, 8.W.1 
in a special brochure recently received. This is copious!) 
illustrated with examples of furnaces in great variety, 
prepared from photographs taken in the works of users. 


Agglomerated Cork.—A large number of uses in industry 
of Zecor, a material produced by mixing granulated cork 
with binding, plasticising, and stabilising agents and 
compressing under hydraulic pressure, are referred to in a 
catalogue prepared by Messrs. British Technical Corks 
Products, Pimited, Liverpool-road, Slough, Bucks. The 
applications include mountings for heavy machinery, 
gaskets, oil seals, gland packings, protective mountings, 
instruments, &c. 


Couplings.—Flexible and many other types of coup- 
lings, including the ordinary flanged type, compres- 
sion, universal, slipping, safety and other patterns, 
form the subject matter of a comprehensive catalogue 
received from Messrs. Crofts (Engineers), Limited, Thorn- 
bury, Bradford. All are standardised in very wide 
ranges. Variable speed gears with ranges up to 16 to 1 
and for fractional to 150-h.p. motors, are dealt with in 
another catalogue. 


Potentiometers.—The Kabi standard potentiometers, 
for use in wireless equipment, made by Messrs. F. W. 
Lechner and Company, Limited, 61, Spencer-street, 
Clerkenwell, London, E.C.1, are dealt with in a catalogue 
sent by the firm. They are of the carbon and iron wound 
types. Switches and rheostats are included. A new 
product is a duplex carbon potentiometer, for which 
claims are made of constancy in value and reliability 
combined with absolute noiselessness. 


Cable Racks and Circuit Breakers.—A pamphlet from 
Messrs. A. Reyrolle and Company, Limited, Hebburn-on 
Tyne, describes an improved cable rack to which has been 
given the name Rey-O, for supporting cables, particularly 
of large size. It has a silicon-aluminium base, to which 
are hinged two galvanised mild-steel straps, tightening 
round a hardwood insert when drawn together. Another 
deals with automatic oil-immersion circuit breakers for 
heavy duties on three-phase circuits at 660 volts. 


Steam Traps and Strainers.—The need for steam-tight 
conditions with steam traps and for eliminating water 
from pipes in which otherwise hammering would be 
likely to occur is well brought out in a pamphlet on 
“* Steam Traps and Strainers,”’ published by Messrs. Henry 
Wiggin and Company, Limited, Thames House, Millbank, 
London, S8.W.1. The uses of Monel-metal gauze and 
perforated sheets for steam strainers, and of the same 
metal for the principal parts of steam traps are dealt 
with. 


Cableway Excavators and Thickeners for Slurries. Some 
interesting information on the use of slackline cableway 
excavators, with tables of capacities over various spans, 
and with varying bucket capacities, is provided jy 
Mr. W. G. Picton in a publication received from Messrs. 
International Combustion, Limited, Aldwych House, 
Aldwych, London, W.C.2. A second pamphlet deals with 
the Hardinge thickeners for treating automatically 
chemical, metallurgical and other pulps and_ slurries. 
washing soluble salts from finely divided solids, an¢ 
clarifying industrial effluents. 
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DISTRICT HEATING PLANT AT 
THE SWISS FEDERAL INSTITUTE 
OF TECHNOLOGY, ZURICH. 


Tue well-known Federal Institute of Technology 
in Ziirich, the Eidgenéssische Technische Hochschule, 
which is usually abbreviated to E.T.H., was founded 
in 1854 and was originally known as the Eidge- 
néssische Polytechnische Schule. It is the only 


technical college in Switzerland under the direct | 

‘ ry . 1 
control of the Federal Government. The Institute | 
}and students are encouraged to spend a year in 


is of university rank and awards diplomas on the 


results of a prescribed course of studies and confers | 
the degree of doctor in engineering, mathematics | 
Normally the award of a| 
doctorate involves previous possession of a diploma | 
and the carrying-out of some special study or} 
research, together with the passing of additional | 


and natural sciences. 


examinations. The aim of the founders of the 
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at least some of the lectures in this department. In 
addition to lecture work, students pass through the 
laboratories and receive instruction in practical 
constructional design. The laboratories and drawing 
offices are under the direct supervision of the 
professors and their staffs, the object being to 
ensure close collaboration between the students and 
their instructors. As the possession of theoretical 
knowledge is frequently no guarantee of an ability 
to apply it in practice, special care is taken at all 
times to associate theory with practical problems, 


works in order to obtain experience. This can 
frequently be arranged during summer vacations. 

A building for the engineering and other faculties, 
embodying laboratories and lecture rooms, was 
erected in 1896. 
to the laboratory plant and machinery equipment 
were made from time to time. Ultimately a stage 














Fie. 5. ENTRANCE HALL. 


Polytechnische Schule was to provide a thorough 
theoretical training while maintaining as close a| 
touch as possible with practical work, and this 
purpose has been maintained up till the present 
time. Engineers whose names have passed into the 
history of engineering science have been associated 
with the Institute from the date of the first lectures 
on October 15, 1855; Zeuner’s professorship | 
extended from 1855 to 1871, Clausius was a professor | 
of the school from 1855 to 1867, being during the 
same period closely associated with Ziirich Univer- 
sity, while Ruleaux was Professor of Mechanics from | 
1855 to 1864. : 

At the present time courses are provided leading 
to diplomas in (1) mechanical and electrical engin- 
eering ; (2) architecture ; (3) structural engineering 
and building construction ; (4) chemistry ; (5) phar- 
maceutical chemistry ; (6) forestry; (7) agricul- 
ture; (8) municipal engineering and surveying 
(Kulturingenieurwesen und Vermessen) ; (9) mathe- 
matics and physics, these subjects also forming a 
special course for teachers ; (10) natural history and 
natural sciences, which is also a special course for 
teachers; and (11) military science. The normal 
course for the diploma in the first three faculties 
covers four years of study, each consisting of two 
terms (semester). The diploma for the other 
faculties requires a course of seven terms, except 
for military science, which covers two consecutive 
winter terms. The winter term extends from 
October to March, and the summer term from 
April to July. There is a special department 
‘overing a variety of subjects which includes 
Philosophy, languages, political science, and history ; 
students of other faculties are encouraged to attend | 
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During succeeding years, additions 


‘and five drawing and design offices with 431 
separate tables. Two of the larger drawing offices 
have an area of 359 square yards each. The 
lecture theatres, of which one is illustrated in 
Fig. 6, are fitted with chromium-plated steel tip-up 
chairs, the desks being furnished to match. The 
floors are covered with cork composition and the 
ceilings and part of the walls are faced with absorbent 
material to minimise echoes and reverberation. The 
lecture desks are supplied with compressed air, gas 
and hot and cold water, together with electrical 
connections for 110-volt direct current and 220-380 
volt alternating current, Air-conditioning plant 
is installed for these rooms. 

Access to the laboratories is obtained from the 
main entrance by a platform overlooking the turbine 
room, from which a flight of steps leads to the 
laboratory floor. The main part of the laboratory 





is a single-storey building, as shown in Fig. 1. 





LECTURE THEATRE. 


was reached at which it was impossible to accommo- | It has a glass roof. As will be clear from Fig. 2, 
date the further plant demanded by present day/it contains the turbine room and heat-engine, 


| conditions, and it was decided to rebuild and extend | and hydraulic departments. 
A sum of|shop. The boiler-house is an independent structure. 


the laboratories on modern lines. 
10,180,000 francs was assigned by the Federal 
Government for this purpose in 1929, and Professor 
Salvisberg of the Institute of Technology was 
entrusted with the design of the new buildings. 
A cross-section and plan of these are given in Figs. 1 
and 2 on Plate XIV, while they can be seen in 
the aerial view reproduced in Fig. 3 on Plate XV. 
The building with a dome, which occupies the 


|centre of the foreground in Fig. 3, is the main 


building of the Institute of Technology, the new 
laboratories and power station, which are the 
subject of this article, occupying the flat-roofed 
structure to the left. Many of the buildings to 
be seen in this figure are covered by the district 
heating supply, which is described below. The 
general lay-out of the laboratories may be described 
with reference to Figs. 1 and 2. One wing of the 
structure, shown at the left of Fig. 1, contains 
lecture theatres and drawing and design offices, 
together with staff rooms. The basement and 
sub-basement of this wing are occupied by parts 
of the laboratories, which also occupy the remain- 
ing part of the area between the three-storey 
wing and the boiler house to be seen on the right 
hand of Fig. 1 and at the lower left-hand corner of 
Fig. 2. he main entrance, leads to an entrance 
hall, shown in Fig. 5, on this page, from which 
the main stairway leads to the lecture rooms 
and drawing offices on the upper floors. This 
part of the building contains four lecture theatres 





with a total seating accommodation for 609 students, 


There is also a work- 


The turbine room and boiler-house constitute a 
complete generating station which, in addition to 
electricity, supplies steam and hot water for the 
heating, both of the Institute and various buildings 
in the neighbourhood, as already referred to. The 
equipment includes pumps and counter-flow heat 
exchangers. The turbine auxiliaries are located in 
the sub-basement. The heat engine laboratory 
contains various testing equipment and a Diesel 
engine, gas engine and steam engine taken over from 
the old laboratory. This part of the equipment 
has been extended by the acquisition of two three- 
cylinder Diesel engines, one of 900 brake horse-power 
capacity and the other of 450 brake horse-power. 
Both engines run at 300 r.p.m., and are arranged so 
that they can be coupled together. They are fully 
equipped for carrying out tests and demonstrations. 

This laboratory also contains plant for carrying out 
experiments on steam-turbine blading, consisting of 
a two-stage overhung turbine fitted with arrange- 
ments for determining bearing losses and the reaction 
of the blades, both circumferentially and axially. 
A condensing plant is provided, with arrangements 
for measuring the condensate and carrying out in- 
vestigations in connection with heat drop. An 
evaporating plant having a capacity of 800 kg. of 
distilled water per hour is installed to carry out 
work on the principle of the heat pump. The plant 
embodies a compressor driven by a back-pressure 
steam turbine, the vapour compressor and the 
pump driving it constituting, in principle, a ‘steam 
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transformer set. For experimental and tutorial work | reason that the power station contains four different which make up the equipment of the station, are 
in connection with refrigerating machinery, there is a| types of boiler and steam ranges carrying four | fed from this 500-lb. steam range. They consist 


CO, refrigerating plant, an ammonia plant and a/ different pressures. 
Other equipment includes aj used for distribution in the heat-supply network. 
| Three entirely different types of turbo-generator 
sets are also installed. During the cold-weather 
large section of the floor space of the laboratory is| season, steam is produced in coal- and oil-fired 
occupied by the equipment for hydraulic tests, which | boilers, constructed by Messrs. Sulzer Brothers, of 
includes water turbines of a number of different | Winterthur, and each having a capacity of 39,600 Ib. 
One of these, which takes the 
normal load, is of the firm’s Mono-tube type, and 
| gemesntes at 100 atmospheres (1,420 Ib. per square 
| inch); the other boiler, which is of the double-drum | 


water vapour plant. 


Linde liquid-air plant and a Koennemann pressure 
As will be seen from Fig. 2, a 


transformer plant. 


types. There is also an electrical laboratory, an 
internal-combustion engine testing laboratory, and 
an aerodynamics department. The latter, for the 
design and equipment of which Professor Ackert 
was responsible, contains two wind tunnels, one of 
6 ft. 7 in. by 5 ft. 2 in. cross-section for normal wind 
speeds and the other of the totally-enclosed type and 


arranged for air speeds up to 500 metres per second. | 


There is also a textile laboratory located in the base- 
ment. As already mentioned, part of these labora- 
tories lie directly under the lecture-room block, and 
in order to prevent disturbance by noise, much 
attention has been given to the question of sound 
insulation. 

The district heating and electricity-supply plant, 
which forms part of the equipment of the labora- 
tories, is of much interest, and may be referred to in 


some detail. The plant was designed by Professor | 


Quiby and Professor Bauer, and the power station 
is under the supervision of the latter at the present 
time. Erection was begun in 1930, and the plant 
was put into operation in 1932. Although, as forming 
part of the equipment of a technical college, the 
installation is primarily intended for demonstration 
purposes and research work, it is utilised in connec- 
tion with the heat and power supply, both inside 
the Institute and externally. Part of the heat 
generated by the combustion of coal and oil in the 
boiler-house is employed in the production of electric 
energy, and part is utilised for heating purposes, 
being transmitted, either in the form of steam or 
hot water, to the various buildings constituting the 
Institute of Technology and to the neighbouring 
Kanton Hospital and other buildings. Part of the 
electrical energy generated by the turbine sets is 
employed in the laboratories and the surplus is sold 
to the Ziirich Municipal Central Station. In the 
summer time, when only a comparatively small 
amount of heating is required, the coal- and oil-fired 
boilers are shut down and two electrically-heated 
boilers are brought into operation. The energy for 
these is supplied by the Ziirich Central Station. 


of steam per hour. 


1420 lb. 





| Fig.7. 





| 


| 


500 lb. 


Four different systems are also 


of a single-cylinder extraction turbine and a two. 
cylinder mixed-pressure, bleeder and condensing 
turbine. The single-cylinder machine, indicated 
at T, in Fig. 7, and shown on the left in Fig. 4 
was supplied by Messrs. Escher Wyss, of Ziirich. 
It runs at 7,500 r.p.m. and drives a Sécheron alter. 
nator, at 3,000 r.p.m., through gearing. Steam 
enters the turbine at 460 Ib. per square inch and 
704 deg. F., extraction taking place at 157 |b. per 
square inch and exhaust at 43 Ib. per square inch, 
The set generates three-phase current at 6,000 volts 
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type, is brought into operation for the peak load. 
It generates steam at 35 atmospheres (500 lb. per 
square inch). An internal view of the boiler house 
showing the. two Sulzer boilers is given in Fig. 9, on 
page 232. The boiler house also contains a Velox 
boiler constructed by Messrs. Brown Boveri and 
Company, of Baden, and also having an output of 
39,600 Ib. of steam per hour at 500 lb. per square 
inch pressure. This is connected to the same steam 
range as the Sulzer two-drum boiler, and acts as 
a reserve, or emergency boiler. The Velox boiler 


From the point of view of a combined heating | is combined with a gas turbine operated by the 
and generating plant, the installation may be! products of combustion ; this provides most of the 


looked upon as of an experimental nature, but it 
forms an excellent example of a possible way of 
utilising the power supplies of Switzerland in an 
economical manner. There is a surplus of hydro- 
electric energy available in the country during the 
summer, and the conversion of this, or of a part of 
it, into heat may be advantageously practised. On 
the other hand, there is a shortage of water in the 
winter, and the output of the hydro-electric stations 
is not sufficient to cover the power and lighting load, 
and heat must be obtained by the combustion of 
coal or oil. It is more economical to generate heat 
at a central point, as in a power station, than in a 
large number of small boilers in individual buildings, 
but the efficiency of such a procedure from a commer- 
cial point of view depends on the losses in conver- 
sion and transmission through the pipe network 
which is necessary, and tests are being carried out 
on the Institute of Technology plant from this 
point of view before steps are taken to erect similar 
plants in other centres. The deciding factors in 
the question are the price of coal, the location of 
the station, the capital invested, and the amortisa- 
tion, and in a count~y like Switzerland, in which all 
fuel, other than wood, has to be imported, it may 
well be that such a plant may show advantages that 
would not be evident in a coal-producing country. 
Although the power station operates on a consider- 
able scale and distributes power and heat over a 
large area, it exhibits much greater variety in its 
plant than would be found in a purely commercial 
installation. This diversity has been introduced 


in view of the fact that the college is, in the first 
place, an educational institution, and it is desirable 
to familiarise students with the operation of as 
wide a range of plant as possible. 


It is for this 


‘in this diagram. 


power required to drive a turbo-compressor which 
delivers air to the combustion chamber at a pressure 
of 30 lb. per square inch. An electric motor is 
provided for starting and regulating and to make up 
any deficiency in the power required. A valuable 
characteristic of the boiler is that full output can 
be obtained in about 8 minutes after starting-up 
from the cold state. A full description of the Velox 
boiler was given in our issue of April 20, 1934. 
The two electrically-heated boilers which provide the 
entire steam load during the summer months are 
each of 5,500 Ib. per hour capacity at 157 Ib. per 
square inch. They were constructed by Messrs. 
Escher Wyss. 

A diagram of the steam arrangements of the 
| power station and of the district heating plant is 
given in Fig. 7, on this page. Steam from the 1,420 
Ib. per square inch boiler, B,, which is at a tempera- 
ture of 840 deg. F., supplies a single cylinder, back- 
pressure turbine, T,, exhausting at 500 lb. per 
square inch. The steam enters the trubine at 
1,280 Ib. per square inch. The machine, which is 


plant given in Fig. 4, Plate XV, was constructed 
by Messrs. Maschinenfabrik Oerlikon, of Oerlikon, 
} and runs at 8,800 r.p.m. It is geared to an alter- 
|nator which runs at 3,000 r.p.m. and generates 
6,000-volt, 3-phase current af 50 periods. The 
maximum continuous rating is 600 kW at a power 
factor of 0-8. The exhaust from this turbine passes 
to the 500-lb. per square inch steam range of the 
| station, to which the two-drum Sulzer boiler and 
the Velox boiler are connected. The arrangement 
is shown in Fig. 7, in which the Sulzer boiler is 
indicated at B,. The Velox boiler is not included 
The two remaining turbines, 





shown in the centre in the general view of the turbine | 
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jand 50 periods, the maximum continuous rating 
being 1,450 kW at 0-8 power factor. 

The mixed-pressure bleeder and condensing 
turbine, indicated at T, in Fig. 7, and shown on 
the right in Fig. 4, was constructed by Messrs. 
Brown Boveri and Company, of Baden. It has 
two cylinders arranged parallel to each other. 
Steam is supplied to the high-pressure cylinder 
at 470 Ib. per square inch and 717 deg. F. The 
exhaust, at 28-5 lb. per square inch, passes to the 
low-pressure cylinder, which exhausts to the 
condenser. Any surplus steam available from the 
heating-steam supply may be utilised in this cylinder. 
The high-pressure cylinder is bled at 157 Ib. per 
square inch. This cylinder is geared to a Brown- 
Boveri alternator, which runs at 3,000 r.p.m. and 
generates 6,000-volt, three-phase, 50-period current. 
The low-pressure cylinder drives the same alter- 
nator through a coupling. Each cylinder consti- 
tutes an independent turbine and they may be run 
separately. The continuous maximum rating of 
the whole set is 2,500 kW at 0-8 power factor. 
A cooling tower, which with the chimney form a 
prominent feature in the exterior view of the new 
building, has been installed to deal with the con- 
denser cooling water of this set. When the turbo- 
alternator sets are shut down, steam for the heating 
supply is taken directly from the steam range and 
reduced to 500 Ib., 157 Ib. and 28-5 Ib. per square 
inch, as required. The reducing valves are indicated 
by Rin Fig. 7. The electrical boilers are shown at 
B 





The four systems on which heat is supplied in 
the Institute and to surrounding buildings are 4 
follows :— 

(1) By means of steam at 157 Ib. per square inch, 
which is used for heating the Kantonal Hospital 
and the separate buildings of the Chemistry Depart- 
ment. These can be seen in Fig. 3, the Kantonal 
Hospital being the long low building, situated 
directly behind the main building of the Institute, 
together with the group of some twelve smaller 
buildings behind it, the whole being contained in 6 
ring fence. The Chemistry Department is behind 
the laboratory a little to the left. The large building 
between the Chemistry Department and the hospital 
is the Forestry Department, and is not concerned 
in this supply. The control stations for these 
two heating supplies are indicated at H K and HC 
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in Fig. 7, which also shows the return circuit to the 
common condensate tank, CT. The feed-water 
tank is shown at F W, and the deaerator at D. 

(2) By means of high-pressure hot water, which 
is used for heating various Government buildings 
and a large group of flats in the neighbourhood. 
Some of these buildings are not included in Fig. 3. 
They are at the foot of the hill on which the Tech- 
nical Institute stands and lie at some distance from 
it. The ground slopes steeply in front of the main 
group of buildings shown in the illustration and 
the upper district is served by a funicular railway, 
the top of which can be seen in front of and to the 
left of the main buildings in Fig. 3. This water, 
which is at a pressure of about 157 Ib. per square 
inch and a temperature of 338 deg. F., is taken 
from a heat storage accumulator of 7,100-gallons 
capacity, the water being heated by steam taken 
from the 157-Ib. range. The accumulator, which is 
indicated at H S in Fig. 7, acts as a shock absorber 
and prevents sudden changes of pressure from taking 
Place in the system. The hot water is forced by 
electrically-driven pumps, indicated in Fig. 7, to a 
distribution station H W, and through heat ex- 
changers from which the general distribution takes 
place. The system is capable of supplying 4,600 x 
\® kg. calories (18,254,000 B.Th.U. per hour.) 
The temperature of the hot water can be controlled 
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Fig. 3. The water is heated by counter-flow heat 
exchangers, which are indicated by squares at the 
right-hand side of Fig. 7 and are shown in the plan 
of the laboratories, Fig. 2 alongside the boiler house 
wall. A view of the exchangers and their associated 
pumps is given in Fig. 8, on page 232. As shown in 
Fig. 7, two of these heat exchangers are supplied 
with steam from the 157 lb. range, and the remain- 
ing six from the 28 lb. range to which the steam 
auxiliaries exhaust. The various distribution sta- 
tions are indicated at H,, H,, and H, in Fig. 7. 
As will be seen, the connections allow of the hot- 
water supply being handled either by electrically- 
or steam-turbine-driven pumps. 

(4) By means of a warm-water supply for domestic 
purposes to the Institute buildings, and to some 
Government buildings and private premises. This 
water is heated in boilers, indicated by circles below 
the heat-exchangers in Fig. 7, which are supplied 
with steam from the 28-lb. exhaust range. The 
distribution station is shown at HD. The hot 
water supplied amounts to from 22,000 gallons to 
33,000 gallons per day. 

As a considerable part of the cost of heating from a 
central point is determined by losses and by the 
installation cost of the network, a great deal of atten- 
tion was paid both to pipe insulation and to the lay- 
out. For the main distribution to the hospital 
centre the pipes are carried in a subway large 
enough for workmen to pass through, which joins 
up with other subways of the same type, but slightly 
smaller, and leading to the pre-existing central 
heating points of the various buildings. The 
service to the main building is carried through a 
tunnel of oval section, also large enough for work- 
men to enter, but the supply to the buildings at the 
bottom of the hill is carried in closed trenches. 
Throughout, the pipe runs had to be arranged with 


TRANSIENT TORSIONAL 
VIBRATIONS. 


By W. A. Tuptin, M.Sc. 
(Concluded from page 156.) 


Typical Example.—Fig, 3 represents an installa- 
tion of the type already mentioned, a six-cylinder 
engine driving a turbo-compressor through gearing. 
The second diagram shows the equivalent ungeared 
system, the compressor rotor and its shaft having 
been replaced by corresponding members running 
at crankshaft speed. 

The length given for each shaft is that of the 
l-in. diameter shaft which has the same spring 
constant. In developing the approximately equiva- 
lent two-rotor system, the rotors representing the 
moving parts of the engine have been grouped 
together at their mass-centre, giving a total moment 


of inertia of 38,100 at a point ¥:*% x 0-0084 = 


0-000463 in. to the left of the flywheel. The lower 
natural frequency constant of the three-rotor 
system so formed is found, by conventional methods, 
to be 36-05. 

If the two right-hand rotors be grouped together 
to form a single rotor of which the moment of 
inertia is 53,610, the spring constant of the connect- 
ing shaft necessary to give a frequency constant of 
36-05 to the two-rotor system is 


38,100 x 53,610 
36°08 x 35100 + 63,610 
and the corresponding equivalent length of 1-in. 
diameter steel shaft is 0-0402 in. The approximately 
equivalent two-rotor system is therefore as shown 
in Fig. 4. 
The frequency constant 36-05 corresponds to a 
natural frequency 36-05 x 60/2 7 = 345 vibrations 
per minute. The third order major critical speed 
therefore occurs at 345/3 = 115 r.p.m. Let it 
be required to determine the magnitude of the 
vibratory torque which arises when passing through 
this critical speed. 
Let 
Mean torque produced by engine in 
neighbourhood of 115 r.p.m. = 
Amplitude of resultant 3rd order 
harmonic torque for all 6 cylinders 
Resisting torque of compressor (re- 
ferred to crankshaft) in neighbour- 
hood of 115 r.p.m. = 17,500 lb.-in. 
Assuming that the resisting torque of the com- 
pressor is equal to D times the square of the angular 
velocity of the rotor, t.e., 
m =D w*, 
we have, torque being measured in |b.-in., and angu- 
lar velocity in radians per second, 


= 28-9 x 108 Ib. in. per rad., 


120,000 Ib.-in. 
= 150,000 Ib.-in, 





115 x 2m\* 4 
17,500 = D (- bo) ,orD = 121 
Also 
4? Usps 
dw 
At 115 r.p.m. 
om sx inn x EX 2" sos. 
dw 


Therefore a small difference Aw (radians per 
second) between instantaneous angular velocity 
and mean angular velocity induces a difference 
2,915 A wlb.-in. between instantaneous resisting 
torque and mean torque. In other words, angular 
vibration of the rotor about its uniformly rotating 
mean angular position is accompanied by a damping 
torque equal to 2,915 times the instantaneous 
angular vibration velocity. 

Hence 

K = 2,915 








reference to cellerage layout of the various build- 
ings served. As there were comparatively few 
direct runs it was possible in most cases to arrange 
for pipe expansion at vertical or horizontal bends, 
and in only a few cases was it necessary to instal 
special expansion joints. It is of interest to note 
that the installation supplies about 4 per cent. of 





by injecting some of the return water, which is 
hecessarily at a lower temperature, into the feeder | 
System. | 
(3) By means of a medium-pressure hot-water | 


system, which is used for heating the main and other | 


buildings of the Institute and various blocks of | 
Private premises, some in | 


of which can be seen in| current year. 


the total heating of the town of Ziirich. 
(Z'o be continued.) 








Farapay House Op SrupeEnts’ AssociaTIoN.—Mr. 
H. W. Swann, A.M.I.E.E., has been elected president of 


Mean acceleration in neighbourhood of 115 r.p.m. 
Torque i: 120,000 — 17,500 
™ Moment of Inertia” ——*91,710 
= 1-12 radian per second per second. 

The rate of change of frequency constant for the 
third order harmonic is therefore, 3 x 1:12 = 
3-36 per second per second. In the neighbourhood 
of the resonance condition under consideration, 


the time of one cycle of the third order harmonic 
is a ee 0-1745 second, and the change in 
3-36 x 0-1745 


36-05 
ee me 00163 





the Faraday House Old Students’ Association for the 





Pp . . aire o° 30 X 
1 during that time is 508 


222 


The corresponding change (Aw) in (2)" is very 


» 


2 0-0163 = 
n 1, (4 ! ts) 36-05 x 53,610 91,710 _ 1,596 
K I, 2,915 38,100 
Assuming that the speed may be allowed to 
remain at a point 10 per cent. below the critical 
speed for a period sufficiently long for the amplitude 
of vibration to reach a steady value, we have, 
from equation (13), page 156, ante, 
150,000 . l 
38,100 x 36-052 1 (0-9) — 
From equation (16), the amplitude attained on 
reaching the resonance condition is 
0-016 + 7X 150,000 53,610 1 
28-9 x 10% 91,710 0-0326 
sinh-* 1,596 (1 — 0-81) 
1,596 
0: 0001835 sinh 303 


nearly 0-0326. 


E = 


0-016. 


Am - 


0-016 + 0-01718 


The value of : 3 (fs ts) 
Kn, I, 

150,000 53,610 
2,915 x 36-05 ~ 38,100 ~ 38,100 

The value (0-01718) of 4,, is small compared 
with this, and the use of equation (16) is therefore 
justified. 

From equation (17), the maximum amplitude 


attained in passing through the resonance condition 
is given by 


91,710 


is 4-85 


150,000 53,610) 
10® 91,710 


An? <= 0-O01718 [ o-or718 hd 
28-9 » 
whence 
A, = 0-025 
This corresponds to a torque 0-025 
= 723,000 lb.-in., whereas the amplitude of the result- 
ant third order harmonic torque is 150,000 Ib.-in. 
Thus the instantaneous maximum torque pro- 
duced in the shaft by the third order harmonic 


torque component when passing through this 


critical speed with acceleration 1-12 radians per. 


second per second is approximately 4-8 times the 
amplitude of the exciting torque. Superimposed 
on this vibratory torque is the constant torque 
required to overcome the resistance of the com- 
pressor and to accelerate its rotor, i.e., 17,500 + 
53,610 x 1-12 = 77,500 lb.-in. Hence, the instan- 
taneous peak torque when passing through this 
critical speed will not exceed 723,000 + 77,500 = 
800,500 Ib.-in., or approximately 6-7 times the 
mean torque exerted by the engine. 

Hysteresis has not been considered in investigating 
the possible amplitude of the transient torsional 
vibrations, because its effect is usually small when 
the torsional shear stresses are low. An approxi- 
mate method of taking it into account is to deter- 
mine the energy dissipated per cycle by variation 
of rotor velocity and by hysteresis when the 
amplitude of the angle of twist in the shaft is .. 
The former is found by use of equation (10), and the 
latter may be ascertained from the information 
contained in Dr. 8. F. Dorey’s paper on “ Elastic 
Hysteresis in Crankshaft Steels ” (Proc. Inst. Mech. 
E., 1932, Vol. 123, page 479). The factor K is 
then replaced in the calculation by the larger 
quantity 

x Loss by velocity-variation + Loss by hysteresis, 

Loss by velocity-variation _ : 

Hysteresis loss increases rapidly with the ampli- 
tude of alternating shear stress and it is therefore 
an important factor in such a condition as that of 
continuous running at a major critical speed where 
the tendency is for very high vibration stresses 
to arise. 
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THE pre-eminence of Watt among the world’s great 

inventors will cause the story of his life to be retold 

many times, and it would, perhaps, have been sur- 
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prising had the bicentenary of his birth not been | 


marked by the publication of a new biography. 
As many of our readers will remember, one of the 
results of the Birmingham commemoration of the 
centenary of the death of Watt, was the writing 
by Mr. Rhys Jenkins and Mr. Dickinson of the 
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memorial 
Engine ; a work which must remain for a long time 
the principal source of information for serious 
students of history. Few engineers, however, have 
the leisure to peruse that work, but there will prob- 
ably be many who will be glad to have this concise, 
thoughtful and critical work on James Wait, Crafts- 
man and Engineer, which Mr. Dickinson has written 
to mark the bicentenary of Watt’s birth. There is 
assuredly ample room on our shelves for such a work 
and no one perhaps is more fitted for writing it 
than Mr. Dickinson. 
| While disarming criticism by remarking in his 
| preface that he has arrived at no new conclusions 
|about Watt or the steam engine, the author says 
| that there is much to be said about Watt from the 
point of view of craftsmanship. ‘‘ He was a crafts- 
man at the outset of his career, craftsmanship helped 
him throughout life as inventor and engineer, and 
craftsmanship was the solace of his old age.” No 
one at all familiar with Watt's life is in any doubt 
about his ingenuity or manual dexterity. His 
taste for mechanical work was no doubt largely due 
| to early environment, but the urge and power to 
improve everything that came into his hands was 
one of his strongest traits. “* This very fertility of 
|mind, and his resource in expedient, may almost 
| be said,” the author remarks, “ to have delayed his 
progress.” But in this respect, like other inventors 
and men of genius, Watt was probably forced on- 
wards in spite of himself. 
his energies on many things that led to no practical 
| results, but this is no uncommon thing with men 
of great originality of mind. Of examples which 
illustrate Watt’s craftsmanship, Mr. Dickinson 
refers especially to Watt’s perspective machine, his 
| scale-dividing engine, his improvements in surveying 
instruments, his letter-copying machine and the 
| sculpturing machines which occupied Watt after 
| he had become a man of means and leisure. After 
|the end of his partnership with Boulton, Watt 
| apparently took little interest in the development of 


| the steam engine, had nothing to say of locomotives | 


| and steam boats, and was glad to be rid of business 
affairs, his attitude being in marked contrast to 
that of Parsons, who retained his interest in turbine 
development to the end. But while Watt’s crafts- 
manship is shown in the machines we have men- 
|tioned, it was taxed to the uttermost with every 
| successive improvement in the steam engine, and 
| this to an extent difficult for us to realise. When 
he began work, there were plenty of clock and watch 
| makers, blacksmiths and millwrights, but no mech- 
|anical engineers. Both cast-iron and wrought-iron 
were used but sparingly and the early engine makers 
were faced with many difficulties. Nothing, perhaps, 
brings out the state of the mechanical arts when 
Watt began work on the engine better than his 
|letters to Dr. Small, in 1769, about the Kinneil 
| engine he had erected with money which was provided 
by Dr. Roebuck. 

There were at that time a number of Newcomen 
}or “common” engines in use in various parts of 
| the country, and in these the steam tightness of the 
[nary was partially secured by keeping a layer of 

water on the upper side of the piston. Such a plan 
was quite out of the question with the new engine 
| with a separate condenser, and in which it was the 
intention to keep the cylinder as hot as the incoming 
steam, and Watt was driven to all sorts of expedi- 
jents. These interesting letters to Small are quoted 
|at some length, and it is no wonder that at times 
| Watt lost hope, and three years later wrote : “‘ We 
| have abundance of matter to discuss tho’ the damne 
engine sleep in quiet,”’ and that after Roebuck’s 
failure he should say, ‘‘ None of his creditors value 
the engine at a farthing.” How that engine was 
| taken to Birmingham, its block-tin cylinder replaced 
| by a cast-iron one, made by Wilkinson, and how it 
| became the parent of all Watt engines, is a matter of 
| history, and from it sprang all those five hundred 
engines built during the partnership of Watt with 
| Boulton. 

Without recalling the fascinating story of the 
development of the Watt engine or the history of 
the famous firm, it may not be inappropriate, after 
re-reading the life of Watt, to ask what were some 
| of the factors which contributed to his great reputa- 
tion. One of these factors was due to time and 


He may have expended | 


in j 
volume on James Watt and the Steam | circumstance. There have been many men equally 


| ingenious and equally versatile, and many with far 
| greater vision, but none perhaps who more fully 
met the needs of his age. In the Eighteenth Century, 
| with our colonial expansion and the growth of our 
overseas trade, had come a ferment of innovation, 
Agriculture, mining, the textile industries and iron 
manufacture were all responding to the new demands 
made upon them, and the urgent requirements of 
| manufacturers and merchants were for better means 
|of transport and new methods of power supply, 
Canals were being cut to link our ports, roads and 
| bridges were being improved and the speed of travel 
increased. Brindley, Bridgewater, Smeaton, Ark. 
wright, Wedgwood, Roebuck, Harrison, Metcalf, 
Wilkinson, Cort and the second and third Abraham 
Darby were all contemporaries of Watt, and each 
in his sphere contributed to the inauguration of the 
so-called Industrial Revolution, in which Watt was 
| the outstanding figure, for his improvement of the 
steam engine made every industry his debtor. No 
invention relating to a particular industry, however 
brilliant, could influence the national progress or 
|appeal to the popular imagination as one which 
affected all, and the introduction of the engines of 
Boulton and Watt, not only marked a new era in 
industrial history, but increased immensely the 
resources and wealth of the country. 
| Some of his fame, too, Watt owed to his associa- 
tion with that resourceful and far-sighted captain 
of industry and capitalist, Matthew Boulton, who, 
just as Wesley regarded the world as his parish, 
saw no limitations to the future of the steam engine. 
In the earliest days of their friendship, six years 
before their partnership, when the Kinneil engine 
was the only engine with a separate condenser in 
| existence, Boulton wrote to Watt that his idea was 
| to erect a factory from which “ we would serve all 
|the world with engines of all sizes.” Already the 
|owner of a successful manufactory and employing 
600 hands, Boulton was ready to stake all in the 
great adventure, and it was largely through his 
singleness of purpose, his unswerving support and 
his extraordinary prevision, that Watt was enabled 
to do what he did. Without financial resources, 
| dogged by ill-health, uncertain of his own powers 
'and unfitted for dealing with men, Watt without 
Boulton might have struggled in vain against the 
difficulties which beset him and have suffered the 
misfortunes of many another inventor. In linking 
his fortunes with those of Boulton fate was more 
' than kind, and many will agree with Mr. Dickinson 
that it is to be regretted that no adequate biography 
lof Boulton has yet been written. Here, surely is 
another task worth undertaking. 


| Report of the International Conference on Physics. 

London: The Physical Society. [Price, Vol. I, 10s.; 

Vol. II, 10s.; Vol. ITI, 28. 9d. net.) 
DvRING recent years important advances have been 
| made in the examination of the technical and 
| experimental aspects of the study of the strength 
| of materials, but much less progress has been made 
|in investigating the fundamental problem of 
| identifying the mechanical properties of materials 
| with their crystal structure on the one hand, and 
with the forces that bind the structure together 
on the other hand. It is only possible to synthesise 
the mechanical characteristics of solids from 4 
knowledge of the mechanical properties of a crystal 
|when the variables are expressed in terms of the 
| crystal structure, since the use of X-rays has made 
| manifest the fact that almost all solid substances 
|are of a crystalline nature, even if in the majority 
| of instances the system consists of a large number of 
|small crystals aggregated together. Marked pro 
|gress has been made in one particular direction, 
| in so far as it has been shown that if certain forces 
| are assumed to exist between the atoms, the observed 
|structure of the corresponding crystals can be 
|explained. Consequently, the elastic properties of 
some crystals can be accounted for, since the forces 
| that cause the atoms to form in regular arrays af 
the same forces that are responsible for the elas- 
ticity of the structure as a whole. It is not difficult 
| thus to picture the breaking of a crystal as a proces 
involving a separation into two parts, in which the 
attraction between the parts can be calculated by 
summing the mutual potential energies of the 
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atoms on each side of the surface of rupture, 
assuming that the attractive forces can be expressed 
as a function of the distance of separation. In this 
way, for example, it has been estimated that the 
breaking stress of rock salt should be about 200 kg. 
per square millimetre. A considerable difference 
exists between that theoretical value and the one 
obtained by experimental means, to account for 
which use is made of a theory due to A. A. Griffith, 
in which the process of fracture is regarded as the 
result of the spreading of an existing crack, in 
contrast to a process involving the simultaneous 
separation of all the atoms on one side of the surface 
of rupture. Nevertheless, great difficulties are 
encountered in calculating, on the basis of the 
implied assumptions, the breaking stress of brittle 
crystals. 

To this extent it is possible to picture the model 
of a given crystal structure as being composed of a 
reguar formation of atoms, so that the model 
accounts for the same elastic properties as are 
observed in actual crystals of the brittle kind. How- 


ever, the solution of the problem along these lines | 


is by no means so simple when metallic crystals are 
under consideration, and no satisfactory model has 
yet been proposed which satisfies the main cha- 
racteristics oberved in experiments with plastic 
crystals. For this reason a number of distin- 
guished physicists have, for a number of years, 
devoted themselves to the experimental side of 
what is known as the solid state of matter. 
dence of the progress made in this direction, which is 
naturally of great interest and importance to engi- 
neers and metallurgists, is to be found in Vol. IT 
of the publication under review. 

For instance, Professor A. Joffé, in his paper on 
the cause of the discrepancy between the theo- 
retical and actual values of the mechanical strength 
of solid materials, which may be of the order of 
500 times, arrives at the conclusion that the apparent 
weakness is due to the presence of sharp discon- 
tinuities of the surface of the substance. The same 
investigator examines, in a second contribution, 
the related subject of the mechanism of brittle 
rupture, which enables him to present another 
aspect of the matter referred to in his first paper. 
When the phenomenon of the rupture of plastic 
crystals is under consideration, due attention must 
be given to questions concerning the propagation 
of a crack, as is demonstrated by Mr. E. Orowan in 
his paper on the subject. 

The search for these hidden sources of natural 
forees may well involve a great amount of labour, 
as is apparent from a perusal of the paper by Mr. 
W. G. Burgers, in which an account is given of the 
results obtained from research into the shear 
hardening and recrystallisation of aluminium single 
crystals. With the aid of a number of excellent 
photographs and diagrams, the author has written 
a paper which can be read with pleasure and profit 
by any engineer. Special attention may be drawn 
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| In the earlier chapters the various types of | 
jsyphone are illustrated and described by reference | 


to existing installations in Italy and America. 


| Classification according to the method of priming | 
and a further subdivision depending on the head | 


is proposed. Two worked examples are given, one 
for a non self-priming syphon and the other self- 
priming to give full throat discharge. Various other 
problems are fully dealt with, such as the shape of 
inlet and outlet bends, priming depth, speed of 
priming, &c. 

The author applies the principle of dynamic 
similarity to prove that models cannot be used to 
predict priming times and presents the result in 
terms of kinematic viscosity and surface tension, 
which together with different interpretation of syphon 
head, probably explains the inconsistent results of 
previous investigations. Full size syphons, however, 
have been found to give better priming character- 
istics than model prototypes, and the author 
suggests that several models of substantially differ- 
ent sizes when tested and the results plotted and 
extrapolated should give a fair idea of the functioning 
of the finished structure as regards priming. The 
author defines syphon efficiency in terms of discharge 
and throat area, and advances reasons for not 
defining efficiency in terms of priming properties or 
discharge alone. The principles of design of syphon 
spillways are well illustrated by using the existing 
structure at Laggan, and the author covers such 
matters as crest radii, shape of vertical limbs and 
lower bends, and structural limitations, calling atten- 
tion to the existence of vibration in this connection. 

The graphical construction of streamlines, based 
on the theory of conjugate functions, is clearly 
illustrated and leads up to a consideration of the 
formation of undesirable vortices both in models 
and full size replicas, attention being paid to lip 
curvature, choice of section shape, and use of 
gratings for preventing vortex motion outside the 
syphon. 

The influence of air vents and their size relative 
to throat area is mentioned, and figures for various 
syphons which have recently been constructed are 
|given. The size of air vents for Laggan syphons 
were determined experimentally and agree more 
or less closely with practice on the other syphons. 
Breaking of syphons, the use of still water wells and 
flat and sharp air lips are referred to concisely, and 
the book concludes with the details of the auto- 
|matic air valves at Laggan, jet dispersers, syphon 
| lining, and the effects of syphon and disperser on 
dam. stresses generally. 
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Warmetechnische Rechnungen fiir Bau und Betrieb von 





Ofen. By Dr.-Inc. WERNER HEIIGENSTAEDT. Diissel- 

dorf: Stahleisen m.b.H. [Price 11-50 marks.] 
INDEPENDENT treatises dealing with the technique 
of furnaces and kilns from the thermodynamic point 
of view are few, and designers and those responsible 


|for the operation of such plant should find this 


to the part of this contribution dealing with ‘“‘ trans- | small book of value. 


formation hardening,” which occurs during the 
transition from one to another phase of a metallic 
substance. The transformation from the old to 
the new lattice system takes place by means of a 
homogeneous deformation consisting of one or more 
simple shears combined with small dilations or 
contractions. 

Vol. I contains the papers and discussions on 


The author develops his thesis in eight sections, 


| and commences with a brief exposition of avail- 
| ability of the heat energy and the purposes to which 
| the furnace heat may be applied. He then draws up 
balances of heat utilisation, shows how the various 
| quantities of heat such as wall losses, radiation 
losses, waste gas losses, &c., may be calculated, and 
includes values for different types of furnace of 


problems that are associated with nuclear physics, | varying capacity. The heat-temperature diagram 
which, although extremely interesting from many jas applied to furnace problems is explained and 
points of view, are more likely to appeal to | illustrated by examples of its application to contra- 
Physicists. As matters connected with the pro-| flow heat exchanges, and to comparisons between 
posed system of magnetic and electrical units | coke-oven and blast-furnace gases. The chemistry 
occupy the greater part of Vol. III it will doubtless | of combustion is briefly covered, and sections are 
be perused by many electrical engineers. | devoted to heat requirements for the production of 
iron, steel, and coke, and heat consumption in gas 

| production. Heat transmission from the charge to 

By A.H.Naytor. London: Edward | the walls, grate, and channels is dealt with in some 

oi [Price 8s. 6d. net.) | detail, while the use of the Stefan-Boltzman equa- 
Taz appearance of a book on the complex subject | tion permits transmission by radiation to be esti- 
of Syphon spillways is certainly welcome. Mr. |mated. The processes of cooling and reheating are 
Naylor’s book contains much valuable information | considered in an equally complete manner, and 
and data based on experience with syphon spillways | in conclusion the heat exchanges in recuperators and 
recently constructed in Scotland and is presented | regenerators are dealt with. A number of useful 
Mastyle avoiding complex or highly theoretical | tables are included, such as specific heats of re- 
material in such a way that it is immediately | fractories, ores, and cokes, and heat transmission 
applicable to any other case to be considered. ‘factors. It will thus be seen that by avoiding 


Siphon Spillways. 
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merely theoretical aspects, the information given 
in some 180 pages comprises a useful contribution 
to the subject. 


A Symposium on Illumination. Edited by C. J. WEBBER 
GRIEVESON, B.Sc., M.A. London : Chapman and Hall, 
Limited. [Price 13s. 6d. net.] 

Tuts volume consists of a reprint of a course of 
lectures delivered during the early part of 1933, 
mainly at the Regent Street Polytechnic. The 
various aspects of illumination have been dealt with 
by experts who have made a special study of those 
branches of the subject in which they are the 
recognised authorities. These lectures well portray 
the historic development of the problems of 
illumination and also the rapidity of modern 
advancements. 

In an introductory chapter dealing with ‘ Lighting 
in the Service of Man ” the evolution of illumination 
is reviewed, bringing out the fact that during the 
past twenty-five years the influence of a few far- 
sighted men of various nationalities has created a 
public opinion in favour of good lighting. The 
more important industrial aspects of lighting are 
discussed and reference is made to the recent 
quantitative investigational work on the subject. 
A well-written chapter is devoted to “ Electric 
Lamps and their Characteristics,’ and indicates 
that the current tendency in research is divided 
between the perfection of the incandescent lamp 
and the hot-cathode and the cold-cathode gas- 
discharge tubes, the latter being spectacular descend- 
ants of the old Moore lamp. Dr. J. W. T. Walsh, 
in a chapter dealing with daylight and coloured 
light, summarises recent information on the varia- 
tion of daylight and the conditions determining 
daylight factor, and shows how practically all 
artificial-daylight units depend on the “‘ correction ” 
of the special distribution curve of a common 
illuminant, such as an electric lamp, by the removal 
of the excess of red and yellow light, leaving the 
shorter wave-lengths as far as possible unaffected. 
Other sections of the volume are devoted to illus- 
trated surveys of lighting as applied in the service 
of decoration, entertainment, safety, health, and 
welfare. 

The National Illumination Committee are to be 
congratulated on the publication of this series of 
lectures and their good fortune in obtaining the 
services of such excellent contributors. We trust 
this may prove to be the forerunner ‘of other publi- 
cations of a similar character dealing with recent 
developments in illumination technique. A feature 
of the volume is the excellent manner in which the 
illustrations have been reproduced. 





Dauerfestigkeitsversuche mit Schweissverbindung : Bericht 
des Kuratoriums fiir Dauerfestigkeitsversuche im 
Fachausschuss fiir Schweisstechnik, 1930-1934, Berlin: 
VDI-Verlag. [Price RM. 8.50.) 

Tuts 46-page report deals with researches on the 

fatigue strength of welded joints under repeated 

alternating stresses. It has been produced under 
the auspices of the VDI. Sectional Committee on 

Welding, which suggested the research in August, 

1930. Financial support has been forthcoming 

from many sources, including the German State 

Railways, the German Admiralty, and the structural 

steel industry. The report is of an authoritative 

character and is deserving of careful study. It is 
divided into three parts, of which the first two 
describe, with photographs and tables of results, 
the various experiments, while the third section 
gives a general summary of the ground covered. 

A governing body, formed in June, 1931, took 

charge of the work, which was carried out in the 

State Materials Testing Department, Berlin-Dahlem, 

in the research and materials testing department 

of the Technical High School, Dresden, and later 
in the materials testing laboratory of the Stuttgart 

Technical High School. 

In order to compare the dynamical behaviour of 
the steel joints under otherwise identical conditions 
(similar cross-section of test-piece and similar 
tensioning), so-called “‘ rocker bridges’ were used 
in Dahlem and Dresden, These consisted of two 
lattice girders hinged at the ends, and with their 
top booms hinged together. The full-sized test- 
piece was inserted as the closing link between the 
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ends of the bottom booms, and centrally above the 
top hinge was placed a pulsating machine of the 
unbalanced revolving type. The researches are 
claimed to have made important contributions to 
the of architectural in the 
department welded structures, and to have 
formed the for rules for welded-bridge 


construction. 


know ledge science 
ot 


basis new 








BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM-.-III. 


CONTINUING our description of the 
four presses are exhibited on the stand of Messrs 
and Challen, Limited, Derwent Works. 
Birmingham, 19. These machines, which are all 
being shown in operation, consist of two armature 
notching presses, a roll-feed press, and a geared crank 
One of she two notching presses shown, a 
rotor press for plates up to 10 in. in diameter, was 
described in ENGINEERING, vol. cxxxix, page 592 
(1935). The other armature press is a stator model, 
in which the index wheel and friction band are 
located on a fixed ring bolted to the press table 
rhe fixed ring, which also carries the pallet plate, 
can be adjusted along the centre line of the press, 
in respect to its distance from the punch, to alter 
the diameter of the notches. The table 
wide enough to take a variety of ring sizes, according 
to the outer diameter of the plates. The friction 
feed is similar to that on the stator press previously 
described. The press can be run up to 400 strokes 
minute when being used for small divisions, 
and to enable it torun at this high speed, a clutch 
of the combined friction and positive-key type 
is used. The roll-feed press shown is of the open- 
fronted type, of 40 tons capacity. It has a single 
pair of feeding rolls at the side of the press, driven 
through bevel gearing from a cross shaft. A 
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|is of the firm’s standard key type. 
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anp 65. Die ror Hor Brass Press 
Messrs. TAYLOR AND CHALLEN, LIMITED. 
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|is 8 in., with 34 in. adjustment for the slide. 


variations in the feed. Lifting gear for the rolls is 
also provided. 

The geared crank press is illustrated in Fig. 63, 
The tools used are supported on a stiff 
spring, the arrangement being similar to that 
shown in Figs. 64 and 65, annexed. Actually, | 
however, these figures show the tools employed in | 
the production of a pipe union, whereas the press is | 


above. 


| flow 


TABLETTING MacHINE; Messrs. JOHN SHAW AND Sons 


(SALFORD), LIMITED. 


extruding a tail pipe from a brass billet. Referring 
to Figs. 64 and 65, which show the position of the 
tools before and after the operation, respectively, 
the collar c, supported by the strong spring shown, 
rises sufficiently totally to enclose the hot billet, 
so that, on the downward stroke of the press, 
the top die a makes contact with the collar c, 
and presses it so tightly that little or no flash- 


ing of the pressing escapes during the process. 


|On the upward stroke of the press, the extractor 
| pegs e push the finished pressing clear of the top 


die. The press makes 60 strokes or more per 


minute, and is selected for this type of work in 


| preference to one of the friction screw type because 


the squeezing action of the crank motion has an 
improving effect on the metal, and permits it to 
more smoothly. It also found that, m 
spite of the high-speed necessary, the addition of 
gearing gives a much better result. The press 
is a double-sided geared model with a capacity 
of 100 tons. It is driven from a separate motor 
by belt on to the backshaft, the fast and loose pulleys 
on the latter, together with the flywheel, being 
clearly visible in the illustration. A _ single-geat 
drive to the crankshaft is employed, and the clutch 
A Tecalemit 
mechanical lubricator mounted on the back 
of the press, and is driven by belt from the backshaft. 
This lubricator feeds all the bearings with the 
exception of those for the backshaft, which are 
of the self-oiling ring type. The stroke of the press 
The 
total height of the machine is 8 ft., the total width 
is 7 ft., and depth 4 ft. 6in. The distance from 
the bed to the slide when up is 17 in., and the w idth 
between the side frames is 24 in. The net weight 
of the machine is 4 tons 7 cwt. 

Messrs. John Shaw and Sons (Salford), Limited, 
Wellington-street Works, Salford, 3, are exhibiting 
two sets of three-throw vertical hydraulic pumps, ® 
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roller friction rachet is used to permit of very small! shown at the Fair performing the operation of ‘ horizontal forcing press, an 80-ton press for synthetic 
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resin moulding, and a tabletting machine. The | 
three-throw pumps comprise a 30-h.p. and a 60-h.p. 
set with forced-feed lubrication to the bearings, the 
crankshaft being drilled for oil circulation. The 
forcing press is of 200 tons capacity, and will admit 
work up to 57 in. in diameter and 97 in. long. It is 
driven from a pump carried in the press head. The 
press for synthetic resin moulding is controlled either 
by push buttons or by an electric clock which 
operates the machine at the end of a pre-set curing 
period. The tabletting machine is illustrated in 
Fig. 66, page 224. It will make single tablets up to 
23 in. in diameter, or multiple numbers of smaller 
tablets, and is of strong design and suitable for 
continuous heavy duty. The machine makes 20 
strokes per minute. In the illustration, the machine 
is shown arranged for belt drive, fast and loose 
pulleys being mounted on the back shaft, but the 
model shown in operation at the Fair is driven by 
multiple Vee-belting from a separate motor. The 
drive from the back shaft to the crankshaft is by 
single-reduction spur gearing, as shown. This gear- 
ing is normally totally enclosed, the front cover 
being removed in the photograph reproduced. The 
stroke is adjustable for the purpose of varying the 
density of the tablets, the adjustment being 
obtained in the usual manner by a nut and screw 
mechanism on the connecting-rod. A special safety 
device is incorporated in the cross head. This con- 
sists of a ball resting in a cup, beneath which is a 
taper wedge. This wedge is normally held in posi- 
tion by the horizontal spring visible in the illustra- 
tion on the front of the crosshead. If an excessive 
load occurs, the wedge is forced out against the pres- 
sure of the spring. The machine is designed to 
facilitate easy changing of the dies, it being only 
necessary to slacken two nuts, when the front seg- 
ment of the table can be removed. 

The ejector is of the double-acting cam-operated 
type. The cams are mounted on the left-hand end 
of the crankshaft, as clearly shown in the figure. 
There are three cams, of which the left-hand cam 
operates the table slide, the centre cam effects the 
main ejector action, and the right-hand cam effects 
the return stroke. It will be seen in Fig. 66 that 
the roller in contact with the central cam is mounted 
at the top of a rod connected to the end of a rocker 
arm, this arm passing through the left-hand column 
of the machine and being connected to the ejector at 
itsright-hand end. The rod works inside a powerful 
spring which assists the return stroke of the 
ejector gear. The fork at the top of the rod is con- 


Hiah-PRESSURE GEARED Pump; Messrs. THE Moss GEar 





nected to a rocking lever with a vertical arm, not 
Visible in the illustration, behind the back shaft. | 
A roller on the end of the vertical arm is in contact | 
with the right-hand cam, and effects the positive | 
return of the ejector. The vertical plunger under the 





table, on which the die is carried, is adjustable for 
length by means of a nut, and the stop with which 
the plunger makes contact at the bottom of its 
stroke is also variable in height. This adjustment 
varies the quantity of powder entering the die by 
altering the fall. The slide mechanism is operated 
by a system of levers, behind the machine, coupled 
to the vertical lever visible in Fig. 66 to the right 
of the fast and loose pulleys A special feature of 
the machine is a fan at the mouth of the hopper, 
which ensures even distribution of the powder in the 
dies. The fan spindle carries a small pinion engag- 
ing with a fixed rack, so that the fan is rotated 
by the movement of the table. The hopper is not 
visible in the figure, as it is mounted on the table 
at the back, All the cam rollers and_ essential 
wearing parts on the machine are of hardened steel. 
The crankshaft and back-shaft bearings are provided 
with drip-feed lubrication, the remaining bearings 
being lubricated by grease gun. 

In worm-gear units of high capacity, effective 
means must be taken to dissipate the heat generated 
by the gears, and Messrs. The Moss Gear Company, 
Limited, Tyburn, Birmingham, are exhibiting stan- 
dard type units in which a fan directs a continuous 
stream of air along cooling fins cast on the two sides 
and underneath the gear casing. A typical example 
of one of these units, which are made in a range 
having from 3-in. to 15-in. centres, and suitable for 
transmitting from } h.p. to 100 h.p., was described 
in ENGINEERING, vol. cxxxviii, page 571 (1934). 
Other exhibits are small and large type helical 
gear units, representing a standard range with 
capacities from 5 h.p. to 450 h.p., deep-well pump 
power heads, single and double-reduction worm-gear 
units, various automobile units, and a high-pressure 
geared pump. The automobile units include front 
and rear axles for electric trucks, a spiral-bevel rear 
axle for a 3-ton commercial vehicle, a steering gear 
unit for a similar vehicle, and a four-speed gear-box 
for a 16-20 h.p. car. 

The high-pressure geared pump is illustrated in 
Fig. 67, above. It is mounted with its motor on 
a common bedplate as shown, and is fitted with 
reduction gearing with a ratio of 2-666 to 1, the 
whole forming a self-contained unit. The pump is 
capable of delivering at pressures up to 1,000 lb. 
per square inch, and is fitted with an automatic 
relief valve. A by-pass chamber is included in the 
pump body. With the motor running at 1,450 
r.p.m., and, with an output of 1 h.p., the delivery 
pressure is 125 lb. per square inch; this rises 
to 375 Ib. per square inch when the motor output 
is 2 h.p., and to 500 lb. per square inch when the 
motor output is 3 h.p. The pump is of the geared 
type, with a special form of tooth developed by the 
makers to enable the high pressures to be attained. 
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Fig. 68. Non-Evtecrric Magnetic Cuuck; Messrs. JAMES NEU, 
AND CoMPANY (SHEFFIELD), Limirnp, 


The speed reduction is effected by a pinion on the 
motor shaft engaging with internal teeth on the 
flywheel shown. The pump bodies can be supplied 
in various special alloys to suit particular liquids, 
and the pressures given above are for viscous liquids, 
such as oil. Another exhibit on the stand is a totally- 
enclosed reduction gear for light machine drives. 
The gear is suitable for transmitting up to 1} h.p., 
with the motor running at 2,800 r.p.m. The normal 
reduction is 4 to 1, but a total reduction of 24 to 1 
can be obtained by utilising a tension pulley 
mechanism which is incorporated with the gear. 
The great utility of the electro-magnetic chuck 
has been increasingly appreciated in recent years, 
but its employment is dependent upon a supply 
of direct current either from a generator or rectifier 
if the main supply to the machine on which the 
chuck is used is not suitable. This difficulty is 
entirely overcome, however, by the Kelipse 
portable non-electric magnetic chuck, made by 
Messrs. James Neill and Company (Sheffield), 
Limited, Napier-street, Sheffield, 11, One of these 
chucks was described in ENGINEERING, vol. cxxxviii, 
page 570 (1934), and it may be recalled that the 
chuck holds down the work by a system of permanent 
magnets, so that it is entirely independent of any 
current supply. The chuck described was rectan- 
gular in form, and it was stated that it was made 
in one size only, 14 in. by 6 in. Similar chucks are 
exhibited at the Fair, but a range has now been 
introduced to include models for all general classes 
of work, from a unit measuring 10 in. by 5} in. 
to one measuring 24 in, by 8 in. A further innova- 
tion, exhibited for the first time at the Fair, is the 
circular model illustrated in Fig. 68, above. 
The value of this chuck for various types of grinding 
machines, and more particularly for lathes, will at 
once be appreciated. The chuck employs a system 
of permanent magnets similar to the rectangular 
models, and it may be recalled that the magnets are 
trident-shaped in section, and are made of alloys 
having very high coercive properties. The two 
outer limbs are of opposite polarity to the centre one. 
the whole being magnetised to saturation. A 
number of such magnets are employed, and they 
can be traversed under the working face of the chuck 
by means of a suitable handle, shown at the top of the 
chuck in the figure. The working face of the 
chuck is made up of high-permeability steel pole 
pieces embedded in a matrix of non-magnetic ferrous 
alloy. When the limbs of the magnets lie directly 
under the pole pieces, there is a high flux density 
on the upper surface of the pieces, and the work is 
held firmly down. When, however, the magnets 
are traversed so that the pole pieces lie between the 
limbs, the flux passes entirely within the body of 
the chuck face, and the work is no longer held; , A 





EXHIBITS AT 











4 


Messrs. SELSON 
LIMITED. 


Fig. 69. FrLanaine MACHINE; 
Macutne Toor Company, 


second control point, diametrically opposite to the 
one shown in Fig. 68, is provided for convenience | 
in operation. Other exhibits on the stand are | 
a range of hack-saw frames, several of which have | 
been previously described in our columns, and | 
hack-saw blades. The suitability of Eclipse special | 
crucible steels for all classes of press tool and die | 
work is illustrated by examples, and demonstrations 
are given of the latest methods of synthetic plastic | 
moulding. 

There has been an increasing demand in the sheet- | 
metal industry for a machine capable of flanging 
material which makes use of the contour of the | 
piece as a guide, so that it is possible to flange any | 
irregular shape. Such a machine has now been put | 
on the market by Messrs. Selson Machine Tool | 
Company, Limited, Abbey House, Victoria-street, | 
S.W.1, under the title of the Rapid flanging machine, | 
and is shown in operation at the Fair. The 
machine, which is illustrated in Fig. 69, above, 
forms the flange through the swinging motion of a 
folding head carrying a suitable forming tool. This 
head is given a rapid oscillation beneath the flange 
to be formed, and bends the work up in a few passes 
against the face of a holding-down tool, the work 
in the process being lightly pressed against an arc- 
shaped guide forming an integral part of the holding- 
down tool. Three passes only are usually necessary, 
the first bending the flange to abou! 30 degrees from 
the horizontal, the second increasing the angle to 
60 deg., and the third taking the flange up to the 
full 90 deg., leaving the metal smooth and even. 
Lips and other special shapes can be readily formed 
by the use of special tools. Adjustment of the tools 
for different gauges of metal is effected by two 
knurled nuts. One of these, visible in the figure 
above the table, adjusts the holding-down tool in 
the vertical direction, and the other, behind the 
head, moves the same tool horizontally towards, or | 
away from, the folding head. 

The machine is driven by an electric motor, 
mounted on the base at the back, and coupled by | 
vee belting to the pulley on the shaft of the machine 
visible in the illustration. From this shaft, the | 
drive to the folding head is effected through gearing 
and a simple system of links. Two models are avail- | 
able, one with a fixed speed of 400 strokes per 
minute, and the other fitted with a three-speed gear | 
box, which enables speeds of 440, 330 or 250 strokes 
per minute to be obtained. The three-speed model 
is illustrated in the figure, the gear box being shown | 
to the left of the belt pulley. The gears in the box | 
are hardened, and the shafts are hardened and 
ground. The gear changes are effected by the| 
cranked lever visible on the front of the machine. 
All the main bearings are of either the ball-bearing 
or replaceable phosphor-bronze bush type. The 
link drive is below the table and totally enclosed. 
The arc-shaped guide, already referred to, has a 
radius equal to the height of the flange being formed. 
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In addition to its guiding function, the holding-down 
tool clamps the work to the anvil during the working 
stroke, and releases it during the idle stroke. The 
adjustment of the travel of the folding head is 
effected by the handwheel visible on the front of the 
machine. A stop for the hand wheel, to prevent 
the flange being turned over beyond 90 deg., is pro- 
vided by a cam, the cam itself being adjusted when 
setting the tools by the upper of the two handles visi- 
ble in the figure on the side of the machine, and 
marked E. The lower handle serves to put the clamp- 
ing movement of the flanging head out of action. 
A knob on the rear of the machine actuates a quick 
release on the holding-down dog, allowing the 
thrust of the head mechanism to be lifted to release 
the finished work. The minimum radius for a flange, 
when working on 18-gauge plate, is 1 in. The 
motor can be supplied for any alternating current 
voltage. Special flexible handles are available which 
prevent buckling when a flange is being raised round 
a radius in springy metals, such as duralumin. 
When these are in use, the holding-down tool deflects 
the anvil and shapes the sheet in the opposite direc- 
tion from that of the natural warp, with the result 
that the finished sheet is perfectly flat. 

Apart from the exhibits already described on 
page 167 ante, Messrs. W. and T. Avery, Limited, 
Soho Foundry, Birmingham, are showing the aero- 
plane-propeller balancing machine illustrated in 
Figs. 70 to 72, above. It will be readily appre- 
ciated that at the high speed of rotation at which 
such propellers normally run, the blades must be 


| very accurately balanced round the centre of rota- 


tion. A very small excess in weight in one or other 


|of the blades will in fact give rise to unpleasant 


vibration, and a further slight out-of-balance force 


| will result in such vibration reaching a dangerous 
The apparatus illustrated consists of a} 


value. 
rocking beam, shown in Fig. 70, fitted with hardened 
steel knife edges, which rest in hardened steel 
bearings carried in a cast-iron bracket. This 
bracket, which is shown in all three figures, is 
designed for bolting to a wall or other vertical 
support. Forming part of the beam, and projecting 
from the front end, is an accurately-turned spindle 
in line with the knife edges. It will be observed 
from Fig. 70 that there are three knife edges in all, 
the third one, shown to the extreme left in the 
figure, being inverted and serving to prevent any 
tendency of the rocking beam to tilt under the 
influence of the weight of the propeller. A section 
at one of the knife edges is given in Fig. 72. The 
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PROPELLER-BALANCING MacutINne ; Messrs. W. anp T. Avery, Limirep. 


propeller is actually carried on a loose gun-metal 
sleeve fitted over the spindle, the outside diameter 
of the sleeve being turned to suit the bore of the 
propeller. 

To determine whether any portion of the propeller 
is unbalanced in relation to its axis of rotation, 
it is placed at different angles relative to the vertical 
plane. If any lack of balance exists, the beam 
will be deflected to the right or left as the case may 
be, and the error will be shown by the indicating 
pointer attached to the beam. The pointer, together 
with the scale on which the readings are recorded, 
is shown in Figs.70 and 71. The scale is calibrated 
to register the error in inch-ounces or centimetre- 
grammes, as required. A locking arrangement is 
provided, by means of which the beam is held rigid 
while threading the propeller on to the spindle. The 
locking arrangement consists of a circular pin pro- 
jecting below the beam into a vee-shaped hole in a 
block sliding on guides on the top face of the 
bracket. When the block is moved in one direction, 
the pin registers with the apex of the vee, thus 
holding the beam. When moved in the other 
direction, the pin is in the broad end of the vee, 
so that the beam is free to swing. Two set pins 
pass through slotted holes in the block, so that it 
can be locked in either position, and a handle is 
provided on one side to facilitate its transfer. The 
pin is not visible in Fig. 70, as it is hidden by the 
head of the front locking screw for the block. The 
small circular disc, visible in Fig. 70 above the 
block, is mounted on a screwed spindle, and is for 
the purpose of adjusting the balance. A small 
adjustable dash pot, shown in Fig. 70 behind the 
beam at the left-hand end, is fitted to damp out 
any unnecessary oscillations, and thus bring the 
beam to rest in the shortest possible time. The 





| dash-pot is mounted on one side of the beam, the 

piston being connected to the beam by a right- 
| angled rod, held in position by the stud in the end 
| of the beam. A balance weight is provided to 
balance the weight of the pointer as shown, and 4 
spirit level is mounted on the top of the supporting 
bracket to ensure that it is set up vertical. It is 
stated that an operator requires very little practice 
to judge the weight of material which must be 
removed from the blades in order correctly to 
balance the propeller. 

The exhibit of Messrs. Alfred Herbert, Limited, 
Coventry, illustrates two different branches of the 
| firm’s activities, viz., machine-tool accessories and 
| pulverised-coal firing. Dealing first with the 
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former, two new die-heads may be noted, of which 
we illustrate one in Fig. 73, above. This is the 
“Tangel”” die-head, a stationary type for use on 
capstan and turret lathes. The die-head is opened 
by arresting the turret slide and is closed by hand, 
as shown in the illustration, or by a cam on the 
machine. The cam rotates the front closing ring 
until two hardened detent pins engage with two 
hardened bushes, thus locking the head rigid. The 
other die-head is of the rotating type and is named 
the * Tangar.”” It is designed for use on automatic 
lathes, drilling machines and those machines gener- 


ally in which the die-head is carried on a rotating | 


spindle. It opens on the arrest of the spindle motion 
and can be closed either when stationary or when 
rotating by means of a yoke or other abutment 
operating against the rear part of the die-head. 
It is very similar in appearance to the ‘“* Tangel ”’ 
die-head and either type can readily be converted 
to the other by small alterations. The dies are 
interchangeable with those of many other makes of 
a similar type, and a single die of the set can be 
replaced should breakage occur. Right- or left-hand 
threads can be cut with either die-head by using 
suitable die-holders. The dies can be used for 
cutting left-hand threads by grinding the end 
opposite to that used for cutting right-hand threads, 
and are easily ground to the correct cutting angle 
by the use of a simple universal fixture. The 
setting of the dies is simplified by means of a micro- 
meter setting gauge. An adjustment graduated to 
0-001 in. enables the dies to be set to a definite 
amount above or below centre to suit the material 
being cut, which material may be other than steels 
or bronzes, for example, cast iron, Monel metal, 
copper, aluminium, ebonite, Bakelite, &c. When 
the most suitable setting for the dies has been 
determined, it can be easily repeated after regrinding. 
Both die-heads are provided with setting gradua- 
tions for British, U.S.S., metric and pipe threads. 
Worm type adjustment enables fine regulation to be 
obtained either above or below the nominal diameter. 
The new die-heads are made in four sizes, viz., 3 in. 
¢im., 1} in. and 2 in., and in each size a wide range 
of diameters can be cut with one set of dies and 
die-holders provided the pitch is the same. Both 
types of die-head are fitted with shanks which can 
be used as spring shanks with floating die-head, or 
‘8 solid shank with sufficient float to compensate 
lor any misalignment between the die-head and the 
work spindle. Threaded work up to the full capacity 
of the die-head will pass through the spring shank. 

Amongst the tools and accessories operated by 
‘ompressed air is an interesting air-operated dead- 
length bar chuck. 
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to that of Messrs. Herbert’s hand-operated chuck, 
that is, the collet is stationary and is closed by the 
end movement of a sleeve. The work cannot, 
therefore, move longitudinally during the chucking 
operation, neither is the capacity of the spindle bore 
reduced. The action of the air-operated dead-length 
chuck is very positive and provision is made for 
maintaining its efficiency should there be slight 
variations in the diameter of the work. When air- 
operated mechanisms of this type are used, control 
can be brought into the vicinity of the other con- 
trols of the machine by the neat assembly illustrated 
in Fig. 74, on this page. The supply pipe from the 
compressed-air receiver is seen at the left, and is 
controlled by a main valve enabling the pressure at 
the apparatus to be adjusted and identified by the 
built-in pressure gauge above it. A reniovable filter 
is interposed between the supply and the control 
valve to the apparatus. This valve is of the lever 
type and connects the apparatus to either pressure 
or exhaust, as required, through the two pipes seen 
in the centre of the illustration. 

The contents of Messrs. Herbert’s other stand 
do not, at first sight, seem to illustrate more than 
the firm’s well-known system of coal pulverising by 
means of the Atritor, a system already established 
for boiler firing in power stations, and so forth. 
A closer examination shows, however, that a new 
application of pulverised-coal firing is demon- 





The gripping action is similar’ 


strated. It has hitherto been generally considered 





227 





FAIR, BIRMINGHAM. 





System; Messrs. Atrrep Hersert, LIMITED. 


that small furnaces, such as are used for drop 
forgings, did not lend themselves to this method of 
firing, though it is admittedly a cheap one as regards 
running costs. The exhibit shows that by Messrs. 
Herbert’s ring main distributing system a number 
of small furnaces can be effectively fired, even if 
spread over a comparatively large space. The 
exhibit shows four furnaces fired by the system. 
but it is stated that as many as 14 can be effectively 
dealt with. The installation exhibited consists of 
a raw-coal bunker filled by a Redler type elevator 
and delivering the coal by gravity to an Atritor 
capable of handling 500 Ib. per hour. The dried and 
pulverised coal is delivered by the Atritor into 
a storage bin of a capacity sufficient for three or 
four hours’ working. A feeding device driven by 
a variable speed motor passes the pulverised coal 
at a predetermined rate into a ring air main from 
which branches are taken to the furnaces. The 
branches are controlled by means of individual 
valves so that each furnace is under precise control 
at any time. Any coal dust not entering the 
branches is returned to the circulating fan for 
redistribution. The furnaces are of a type nor- 
mally burning about 40 Ib. of coal per hour. The 
burners are easily lighted and the flame provides 
a satisfactory soaking heat, a desirable condi- 
tion when expensive alloy steels are being dealt 
with. 

The unit type heater is becoming increasingly 
popular for heating factories and similar buildings, 
and we have recently described models made by 
different makers operating on hot water, steam or 
electricity. We have not, however, previously 
dealt with the model made by Messrs. The Spiral 
Tube and Components Company, Limited, 12, 
Pembroke-street, Kings Cross, N.1, and illustrated 
in Fig. 75, above. The heater is of the all-welded 
type and is suitable for hot water or for steam up 
to 120 Ib. per square inch pressure. The special 
feature, apart from the all-welded construction, 
is that the heating element is made up of all-copper 
tubes with copper spiral gills. The gills form a con- 
tinuous spiral throughout the length of each tube, 
and are themselves crimped to give the maximum 
radiating surface. Actually, the external radiating 
surface may be up to fourteen times the surface 
of the bore. The corrugations of the gills increase 
the air turbulence, with consequent increased effici- 
ency. The heater can be supplied with a motor 
suitable for operating on either alternating-current 
or direct-current circuits, and for any normal 
voltage. It is designed for suspension from the roof, 
either by hanging straps as shown, or by a swivelling 





union, and, in addition, a model is available for wall 
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Fig. 76. Spraying ATTACHMENT FOR PUMPING 
Set; Messrs. Rock Cariine, Lowirep. 
fixing. Six standard models are made, the smallest 


measuring 15 in. by 15 in., and having an output 
of 900 B.Th.U. per minute with steam at 
15 lb. per square inch pressure, and the largest 
measuring 30 in. by 30 in., and having an output 
of 6,000 B.Th.U. per minute with steam at the 
same pressure. Larger sizes and special silent 
types for offices can be supplied if required. The 
same type of “spiral tube ’’ is employed by the 
makers for process air heaters, commercial-vehicle 
radiators, Diesel-locomotive radiators, condenser 
coils for refrigerators, and so on. Various examples 
illustrating the use of the tubes are on exhibit in 
addition to the unit heaters, and are shown in 
operation. 

The most interesting exhibits on the stand of 
Messrs. Rock Carling, Limited, Coronation-road, 
Park Royal, N.W.10, are a portable generating set 
and a spraying attachment for their standard pump. 
An account of the generating set will be found on 
page 241 of this issue, whilst the pump and spraying 
attachment are illustrated in Fig. 76, above, the 
position in which it is situated on the generating 
set being identified by the drawbar on the left. 
The spraying attachment shown by Messrs. Rock 
Carling forms an attachment to the firm’s standard 
portable pump, which was described in ENGINEERING, 
vol. exxxix, page 540 (1935). 
tration, the attachment, consisting of a high-pressure 
pump of the geared type, is driven by an extension 
of the low-pressure pump shaft, the drive being 
effected through a sliding coupling so that it can 
be instantly disconnected if required. The set 
therefore forms a dual-purpose machine for the 
general grower, the operation of changing from one 
pump to the other being effected by operating two 
valves. When used for spraying, the fluid can be 
drawn from a water barrow or any suitable tank 
or container. An alternative set is available in 
which a 30-gallon *ank is incorporated in the set, 
a mechanically-operated agitator driven from the 
engine keeping the fluid thoroughly mixed. The 
high-pressure pump is provided with a phosphor- 
bronze body and nitralloy steel rotors. As shown, 
& pressure gauge is mounted on the by-pass to the 
pump beside the valve. By adjusting the latter, 
pressures ranging from 60 Ib. per square inch to 
120 lb. per square inch are available. It may be 


mentioned that the generating set is handled in this 
country exclusively by Messrs. The Tarpen Syndi- 
eate, Limited, Balfour House, Finsbury Pavement, 
E.C.2, and the sprayer sets by Mr. C. F. M. Burnside, 
North Lancing, Sussex. 





As shown in the illus- | 








Fie. 77. Verticat-SpinpLe Movtpsr; Messrs. 
Dominton Macurtvery Company, Limirep. 
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Fig. 79. Dust anp Spark ARRESTER; MESSRS. 


MeLprRuMs, LIMITED. 


On page 169 ante, a brief description was given 
of the exhibits of Messrs. Dominion Machinery 
Company, Limited, Hipperholme, Halifax. Apart 
from the exhibits there referred to, however, the firm 
are showing the two new machines illustrated in 
Figs. 77 and 78, on this page. 
machines, shown in Fig. 77, is termed the No. 3 
spindle moulder. The spindle is centralised in the 
machine, instead of being carried on Vee slides at 
the front, and an important feature of the construc- 
tion is that it is mounted in a very massive slide 
which also carries the motor. The two side columns 
of the machine constitute the guides for the slide, so 
that the guide surfaces are very widely spaced and 
give exceptional support to the slide. The rise 
and fall motion is effected by bevel gearing in the 
usual manner. The motor is mounted on the back 
of the slide, as shown, and drives the spindle through 
vee belting. Two sets of pulleys are provided, so 
that by moving the belt from one to the other, spindle 
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The first of these | 


| consisting of a shoe bearing against the spindle on 





INDUSTRIES FAIR, BIRMINGHAM. 




















Fie. 78. CHatn anp CutseEL Mortiser; Messrs. 
DoMINION MacuINERY Company, LIMITED. 














Fia. 80. MeEssrs:- 


PorTaBLE Exectrric SANDER ; 
LANDALE AND COMPANY. 


speeds of either 3,600 r.p.m. or 6,000 r.p.m. are 
available. The motor can be supplied for any 
standard voltage and for either direct or alternating 
current. The spindle is mounted on ball bearings 
top and bottom, and is made to take either a 
collar or French spindle. A hand brake is fitted, 


the end of a plunger. The hand wheel for the rise 
and fall motion, and the brake handle, can be seen on 
the front of the machine in the illustration. The 
table is reversible, and is provided with the usual 
fences, &c., as shown. 

The second new machine, illustrated in Fig. 78, 
is termed the No. 7 combined chain and chisel 
mortiser. It generally resembles the firm’s No. 4 
mortiser of the same type, but is fitted with two 
motors, driving the chain and chisel, respectively. 
The No. 4 machine, which is still available as 20 
alternative model, was described in ENGINEERING, 
vol. exxxvi, page 264 (1933), and it may be recalled 
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that it is arranged for drive either by direct-coupled 
motor or from a countershaft, as required, the 
transmission to the chain and chisel spindles being 
by a single belt within the frame. Apart from the 
spindle drives, the table and slide movements, and 
so on, of the new machine are similar to those on 
the older mortiser, and need not therefore be 
described in detail. 

A new dust catcher and spark arrester is shown 
by Messrs. Meldrums, Limited, Timperley. This is 
primarily intended for the refuse incinerators which 
are becoming a recognised sanitary device in fac- 
tories, &c. The appliance is seen in conjunction with 
such an incinerator in Fig. 79, on the opposite page. 
The incinerator itself is made by Messrs. Meldrums, 
and is shown at a. It consists of a cast-iron frame 
with a lining of steel plate, inside which is a firebrick 
lining. A balanced cast-iron charging door is fitted 
on the sloping front. As most of the refuse burnt 
in such incinerators is of a nature likely to produce 
sparks, that is, it consists of wood chips, empty 
cartons, waste packing paper, &c., burning material 
light enough to be carried in the chimney draught 
must be entrapped and not merely checked in its 
path. The gases »ass upwards from the top of the 
incinerator through an opening controlled by a 
damper b. The arrester consists of a cylindrical 
casing with a conical top and a flat sloping bottom. 
The gases on entering the casing are deflected 
downwards by a steel cone c which is fitted with u 
cast-iron baffle and the heaviest particles fall on 
the sloping bottom and gravitate to the container f. 
The ascending gases are again reversed in direction 
round a prolongation of the chimney e inside the 
casing. The dust and grit is deposited at this 
change of flow into a cone and gravitate down a pipe 
d to the container, which is airtight to avoid any 
up-draught. Cleaning doors are provided at suitable 
points of the system. In addition to this exhibit, 
Messrs. Meldrums are showing their well-known 
mechanical stoker, the model exhibited being one 
of the coking type for a Lancashire boiler, fitted 
witha self-cleaning grate. It is arranged for natural 
draught, but is readily adaptable for forced draught 
by means of steam jets or fan. The stoker is suit- 
able for Economic-type boilers, and a new type of 
ball-bearing gearbox is employed, arranged so as 
to clear the cleaning doors. The firm’s hand-fired 
forced-draught furnace, for all types of steam 
boilers, coppers, stills and re-heating furnaces, is 
also shown, as well as an example of the firm’s hand- 
rocking grates. Finally, it may be mentioned that 
a small incinerator is shown on the stand, while one 
of the firm’s larger models is in use in the grounds, 
disposing of the general refuse. 

A small electric handsaw, known as the Swifsure, 
is shown by Messrs. Landale and Company, 36, 
Great _King-street, Edinburgh, 3. This is a self- 
contained tool fitted with an 8-in. circular saw, 
and as the total weight is only 17 lIb., it is very 
easily handled. It has a wide variety of applica- 
tions, and is particularly useful when planks have 
to be cut to length in situ, as is frequently the case 
when building up concrete shuttering. Another 
useful application is for cutting holes in flooring, 
&c., as it is only necessary to lay the saw on the 
line to be cut. An extra thin blade can be supplied 
for such work, so that the piece of flooring cut out 
can be used to make good. The saw comprises 
three main parts: the motor in an aluminium 
housing, the saw covered by an aluminium guard, 
and the baseplate, which is fitted with a riving 


knife and ripping gauge. A spring-loaded swinging 
guard completely protects the lower saw teeth, and 
automatically opens as soon as the teeth enter 
the wood, closing instantaneously when the cut is 
completed. This saw has been previously exhibited, 
but the firm are also showing the entirely new 


sander illustrated in Fig. 80 on the opposite page. 
This may be used for wood, metal or stone, and 
s light, strong, and compact. The actual weight 
8s about 20 lb., so that the sander is very easily 
portable. The motor is entirely enclosed within 
the casing, and drives the sanding belt directly. 
The belt can be changed in a few moments, and 
any grade of grit can be supplied to suit various 
applications. The belt is automatically retained 
at the correct tension. A flat plate behind the belt 





a smooth, flat surface, free from ripples or ridges. 
The motor can be supplied for voltages of 100 to 
110, 200 to 220, or 230 to 250, and is suitable for 
either alternating or direct-current supply. 








THE LATE DR. ELWOOD MEAD. 


A wipe circle of civil engineers will learn with 
regret of the death of Dr. Elwood Mead, which occurred 
after a brief illness at his home in Washington, U.S.A., 
at the age of 78. Dr. Mead, who was United States 
Commissioner of Reclamation and an acknowledged 
authority on irrigation, was born at Patriot in the State 
of Indiana and received his engineering education at 
Purdue University. His first task upon leaving the 
University was that of conducting surveys on the 
Wabash River, after which, in 1884, he was made 
Professor of Irrigation at the Colorado State College 
of Agriculture. In 1888, however, he was appointed 
territorial engineer of the State of Wyoming, then in 
course of formation, and was immediately directed to 
prepare the provisions of laws relating to water supply 
to be embodied in the statutes and constitution of the 
new State. In 1899 he left Wyoming to become head 
of the Irrigation and Drainage Division of the Federal 
Department of Agriculture, serving at the same time 
as Professor of Irrigation at the University of Cali- 
fornia, Eight years later he proceeded to Australia as 
adviser on irrigation and was made chairman of the 
State Rivers and Water Supply Commission of Victoria. 
During his eight years’ tenure of office he was responsible 
for the establishment of a comprehensive water- 
conservation and reclamation scheme, whereby the 
State reserved to itself the perpetual ownership of 
rivers and streams in their entirety. 

When Dr. Mead returned to the United States in 
1915, he resumed his professorship at the University 
of California, and was also appointed chairman of the 
State Land Settlement Board. He continued this 
work until 1924, when he accepted the appointment of 
Commissioner of Reclamation. In his new capacity, 
his main work was the design and construction of the 
great Boulder Dam, inaugurated some four months 
ago, and references to which have been made in our 
columns. The scheme had been conceived and partially 
worked out by Mr. A. P. Davis, Dr. Mead’s predecessor 
in office, but to the latter fell the responsibility of 
drawing up the final designs and supervising the con- 
struction of the work. In 1933, although 75 years of 
age, and while actively engaged on the Boulder Dam, 
he was called upon to initiate reclamation works in 
connection with the construction programmes of the 
Emergency Relief Acts of 1933 and succeeding years. 
Only a few weeks prior to his death he was busily 
engaged in California on the setting out of works for 
the great Central Valley scheme. Dr. Mead was for 
many years a member of the American Society of Civil 
Engineers and had served as director of the Society. He 
received honorary degrees of doctor from the Uni- 
versity of Michigan in 1925 and from the University 
of Wyoming in 1934, He served on many United 
States Government committees, among which was the 
Water Resources Committee of the Department of the 
Interior, and was also consulted on questions of water 
supply and irrigation by the Government of several 
other countries. 








FORGED-STEEL DIE-BLOCK DE- 
PARTMENT OF MESSRS. THOS- 
FIRTH AND JOHN BROWN, LIMITED. 


One of the specialities of Messrs. Thos, Firth and 
John Brown, Limited, Sheffield, is the manufacture 
of die blocks of all sizes, and they inform us that they 
are in a position to supply the largest blocks at present 
in use, each weighing some seven or eight tons. Their 
facilities in this direction, however, have recently been 
considerably extended by the putting into service of a 
new plant designed exclusively for the rapid production 
of small and medium-sized forged-steel die blocks 
ranging in weight from 4 cwt. to 15 cwt. or 20 cwt. 
The new plant comprises a 5-ton steam hammer, 
reheating, normalising and hardening, and tempering 
furnaces, all of the modern gas-fired type, an oil- 
quenching tank and the necessary auxiliary equipment, 
and a complete range of tools for the manufacture of 
both parallel-sided and tapered die blocks. The entire 
furnace plant is fitted with autographic pyrometric 
control to ensure accuracy and uniformity in the heat- 
treatment, while the installation also includes an 
inspection section. and equipment for conducting 
Brinell tests. The machining of die blocks, when this 
is specified by the client, is carried out in the extensive 
machine shops attached to the forge departments of 
the’ works. e new installation is laid out for rapid 
and continuous production, and is arranged in such 
a manner that a steady output of 2 tons per shift is 
maintained. Taking into consideration the time 


at the point of contact ensures the production of | required for heating the forged block to the normalising 








temperature, soaking at that temperature, and cooling 
again, we are informed that carbon or alloy-steel 
blocks, in the normalised condition, can be delivered 
four or five days after the receipt of the order. Oil- 
hardened and tempered blocks, however, take slightl 
longer as an extra furnace operation is involved. 
Even so, they are completed within six or seven days. 

The output of the plant includes die blocks ranging 
in hardness from the No. 196 Brinell of Atlas “ A” 
steel, containing from 0-55 per cent. to 0-65 per cent. 
of carbon, to the No. 364 Brinell of Atlas “C” steel, 
a special 1-5 per cent. nickel, 0-75 per cent. chromium, 
0-25 per cent. molybdenum steel of oil-hardening 
quality, used for the most arduous duties. A few 
general particulars of the range of steels available for 
die blocks will no doubt be of interest to our readers. 
Normalised Atlas “A” steel is employed for dies 
intended for stamping carbon steels. It is emphasised, 
however, that it should not be used for dies having 
very deep impressions, and for very heavy stamping 
dies ; nevertheless, it is stated to be a good wearing 
material for ordinary work. Atlas “B” steel is 
identical with steel “A” in Brinell hardness but 
possesses greater toughness, this being brought about 
by lowering the carbon content to 0-45 per cent. and 
substituting an oil-hardening and tempering treatment 
for the normalising treatment. Steels B21 and B23 
contain, respectively, 0-60 per cent. of carbon and 
1-25 per cent. of nickel, and 0-55 per cent. of carbon, 
1-25 per cent. of nickel and 0-65 per cent. of chromium. 
These alloy steels possess greater hardness and, we 
understand, give excellent service when working 
tough alloy steels. Steel B24, which is similar in 
hardness to B23, but possesses increased toughness, 
contains 0-35 per cent. of carbon, 3-30 per cent. of 
nickel, and 0-80 per cent. of chromium. The firm 
recommends it for die blocks which, owing to the 
complicated nature of the impression, might be weak 
if made of less tough material. Finally, Atlas “C” 
steel, to which reference has already been made, has 
been specially developed to attain maximum hardness 
with a high degree of toughness, and is recommended 
for die blocks submitted to severe stresses when 
stamping hard alloy steels. 








THE FREEMAN PROCESS OF MANU- 
FACTURING MOTOR SPIRIT AND 
OIL FROM COAL. 


On the 20th instant, a demonstration of the Freeman 
process of producing motor spirit, kerosene, Diesel and 
fuel oils from shales, volatile coals and other solid 
hydrocarbons was given at the Freeman Research 
Laboratories, 7 Baldwin’s-gardens, Gray’s Inn-road, 
E.C.1. In this process, the distillation and refining 
of the products are carried on simultaneously, and 
results from a “ pilot” plant are considered to justify 
the erection of an installation for commercial opera- 
tion. This plant, we understand, is to be put down 
at Belmont, Co. Durham, by Messrs. Coal-Oil Develop- 
ment (Great Britain), Limited, Grosvenor-mansions, 
2, Victoria-street, London, 8.W.1, and its capacity, 
at first, will be 50 tons per day. A soft bituminous 
coal from Grange Colliery is to be employed and a 
yield of 31 gallons of spirit and oil per ton of coal 
is anticipated. Of this, about 7} gallons would be 
motor spirit, and the remainder light and heavy 
Diesel oil and fuel oil. We are informed that no tar 
is produced in the process and that no catalyst is 
required, while the residue is a hard dense coke produced 
in the form of more or less spherical balls or pellets, 
which can be used as fuel. 

The yield of oil and spirit, of course, depends upon 
the character of the coal or other solid hydrocarbon 
treated. In the case of shales, torbanite and cannel 
coals, which have a high percentage of volatiles, the 
yield of liquid hydrocarbons, we are informed, usually 
exceeds 100 gallons per ton, and a test of a combined 
torbanite and cannel coal obtained from Mold, Flint- 
shire, containing 64-79 per cent. of volatiles, gave the 
equivalent of 108 gallons of oil per ton. The mixed oil 
from this test was subjected to an Engler test which, 
it is stated, gave 24-5 per cent. of spirit with a specific 
gravity of 0-760, 20-0 per cent. of heavy spirit with a 
specific gravity of 0-842, 10 per cent. of lamp oil, and 
54-5 per cent. of heavy oil distilling over at 300 deg. C. 
The residue waxed at 16 deg. C., without the formation 
of pitch or tar. 

In the commercial plant, the process will be carried 
out in a vertical cylindrical retort divided horizontally 
into eight separate chambers, Each chamber is to be 
heated by gas burners below it and maintained at a 
definite temperature thermostatically controlled, the 
temperature being increased in steps from the top 
chamber downwards to a maximum of about 850 deg. F. 
The crushed coal will be introduced into the uppermost 
chamber from a hopper and will fall on to a rotating 
table. Fixed ploughs will be provided to move the 
coal slowly to the outer edge of the table, when it will 
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fall to the bottom of the chamber and be moved back | 
towards the centre by rotating ploughs. It will then | 
fall to the next lower chamber, being moved in this as 
in the first, and travelling in this way through all the 
chambers, finally leaving in the form of coke from the 
lowest. In the uppermost chamber the moisture will 
be evaporated and in the subsequent chambers more or 
less volatile constituents will be driven off. These, in 
each case, will be passed through a reflux condenser. 
Some of the gas and condensate from the condensers 
will be returned to the chamber preceding that in 
which it was formed, the yield, it is claimed, being 
materially increased in this way. The surplus gas and 
condensate will be led away, the former being used in 
the heating burners and the latter being stored for use. 
In normal operation, we understand, the gas produced 
in the distillation process will not be sufficient for 
heating the chambers but will be supplemented by gas 
from a producer plant using a small amount of the coke 
residue. It is expected that the plant will be in opera- 
tion by the end of the present year. 








CONTRACTS. 


Messrs. Artsa Craio, Limrrep, Strand-on-the-Green: | 
Chiswick, London, W.4, have just shipped to Buenos Aires 
three of their single-cylinder, 12-h.p. Diesel engines 
for direct-coupling to type 5 L1 Worthington-Simpson 
pumps. 

Messrs. Cromperon Parkinson, Limrrep, Bush House, 
London, W.C.2, have received an order from Messrs. 
Guest, Keen and Nettlefolds, Limited, for approximately 
400 alternating-current motors and starters, for installa- 
tion in their Birmingham factory in connection with 
frequency-change operations. 

Messrs. British Insunatep Casies, Limrrep, 
Prescot, Lanes, have received an order from the Govern 
ment of India to supply and erect a transmission line 
in the North-West Frontier Province in connection with 
the Malakand Hydro-Electric Scheme. The work 
sists of 32 miles of double-circuit and 70 miles of single 
circuit 66-kV lines with copper conductors and galvanised 
steel lattice towers fitted with disc-type insulators 
There will be approximately 700 towers with 400 miles of 
copper conductor, 100 miles of steel conductor, and 
3,000 insulator strings. The firm has also in hand severa! 
orders for condensers for correction of power factor 

Tue Lonpon anp Norra Eastern Rariway 
PANY has placed a contract with Messrs. The Birmingham 
Railway Carriage and Wagon Company, Limited, 
Smethwick, for 35 specially-constructed flat wagons for 

In connection with the 
construction now being 


con 


Com 


the conveyance of containers. 
programme of rolling-stock 
carried out by the company, number of contracts 
have been placed for equipment These include 3,100 
pressed-steel wagon ends and 3,100 galvanised ventilator 
covers from Messrs. Metropolitan-Cammell Carriage, 
Wagon and Finance Company, Limited, Birmingham, 
train-lighting dynamos from Messrs. Vickers Train 
Lighting Company, Limited, and Messrs. J. Stone and 
Company, Limited, London, and Planté cells from the 
two latter firms and also from Messrs. The Chloride 
Electrical Storage Company, Limited, Manchester, and 
from Messrs. Pritchett and Gold, and E.P.8. Company, 
Limited, London. 

Tue Enowtsn 
have received 


a 


Evcecrric Company, Lirrep, 
contract from the Northern 
Ireland Road Transport Board for the supply of 36 
single-deck, semi-luxury type, bodies, each 
having seating accommodation for 36 passengers. The 
will be mounted on A.E.C. “ Regent" type 
chassis. Messrs. English Electric have also received a 
repeat order from the Burnley, Colne and Nelson 
Joint Transport Committee for the supply of 8 single 
de« k omnibus bodies 

Messrs. Toe Brrrise THomson-Hovuston Company, 
Limirep, Crown House, Aldwych, London, W.C. 2, have | 
received substantial orders for Mazda lamps from the 
City of Portamouth, for street lighting, and from Messrs. 
Scotts’ Shipbuilding and Engineering Company, Limited, 
Messrs. Lochgelly Iron and Coal Company, Limited, and 
Messrs. Anchor Line (1935), Limited. Orders have also | 
been received from the Llanelly and District Electricity 
Supply Company, Limited, and from the Borough of | 
Aberystwyth 

Mesers. TANGVES, 


Messrs 
Stafford, ny 
omnibus 


bodies 


Cornwall Works, Bir 

mingham, have just received orders for oil-engine 
wenerating sets for Malaya. vertical two-column loco- | 
motive-axle straightening presses for the Chineap Rail 

ways, an oil-engine-driven pumping plant for Brixham 
Urban District Council, Devon, four vertical-spindle 
electrically-driven turbine pumps for Docking Rural 
District Council, Sussex, and three Diesel-driven gener 

ating sets for the London Metropolitan Police 


LIMITED 








StanpARD SpEciFICATIONS FOR WHITE | 
Patnts.—The British Standards Institution has for some | 
time been engaged in a review of the existing specifica- 
tions for paints and paint materials, and the issue of | 
two publivations, the one, No. 239-1935, entitled 
“ White Pigments for Paints,” and the other, No. 241- 
1935, entitled “ White Oil Pastes for Paint,’’ represents 
the first of these revisions. A system of grouping has 
been adopted and the new specifications now include | 
older specifications for white lead, zinc oxide, lithopone, 
&c., which were originally published as separate specifica- | 
tions. Copies of the publications are obtainable from the | 
Institution, 28, Victoria-street, London, 8.W.1, No. 239 
being 3. 8d. poat free and No. 241, 2¢. 2d post free 
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NGINEERING. 


TENDERS. 


We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars | 


of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Boiler-House Equipment, comprising two stoker-fired 
boiler units, complete with mechanical-draught plant, 
dust-extraction plant, ash-handling plant, piping and 
valves, and a steel-frame building. City Council, 
Bloemfontein ; April 6. (T.Y. 5,725.) 

Locomotive, titted with steel firebox. South 
Railways and Harbours, Johannesburg ; 
March 23. (T.Y. 5,726.) 

Hydraulic Press, 300-ton, for Uitenhage workshops. 
South African Railways and Harbours, Johannesburg ; 
March 23. (T.Y. 5,727.) 

Railway Wheels and Axles. Indian Stores Department, 
New Delhi; March 10. (T.Y. 5,729.) 

Switchboard Cords. Union Tender and Supplies Board, 
Pretoria ; March 27. (T.Y. 10,392.) 

Service Cut-Outs, ironclad. Cape Town 
Department ; March 25. (T.Y. 10,393.) 

Alternator Set, 600 kW, crude-oil engine-driven, and 
accessories. Indian Stores Department, New Delhi ; 
April 28 (T.Y. 10,394.) 

Refrigerating Plant, cold rooms and ice-making plant 
for serum institute, Ministry of Agriculture. Ministry of 
Public Works, Mechanical and Electrical Department, 
Cairo, Egypt; March 18. (T.Y. 5,730.) 

Aluminium Powder, for paints, 7,250 |b. South 
African Railways and Harbours, Johannesburg ; March 
30. (T.Y. 5,731.) 

Metals, comprising solder, bronze, lead and lead pipes, 
and also galvanised iron pipes. Ministry of Public 
Works, Tanzim Department, Cairo, Egypt; March 31. 
(T.Y. 5,732.) 

Electric Light Poles, 900, steel, tubular. City of Cape 
Town Electricity Department ; March 25. (T.Y. 5,733.) 

Cast-Iron Pole Bases, 50. City of Cape Town Elec- 
tricity Department ; March 25. (T.Y. 5,734.) 

Air Compressor, electrically-driven and electric motor. 
Ministry of Public Works, Mechanical and Electrical 
Department, Cairo, Egypt; March 28. (T.Y. 5,735.) 

Railway Carriage Fittings, india-rubber. Indian Stores 
Department, New Delhi; March 30. (T.Y. 247.) 

Overhead Line Material and Street-Lighting Fittings, 
including galvanised mild-steel spindles, cross armas, 
clamps, bolts and nuts, stay rods and insulators. City of 
Cape Town Electricity Department ; March 25. (T.Y. 
10,399.) 

Extensions to Electric Power Station, comprising a 
complete turbo-alternator condenser unit with coupling 
transformers, switchgear, cables, &c. City Council of 
Bloemfontein ; April 6. (T.Y. 10,401.) 

Wall Plugs, ceiling roses, &c. Indian Stores Depart- 
April 21. (T.Y. 10,402.) 

Cable, rubber-insulated, also flexible steel-wire cable. 
Port and Railway Administration, Lourenco Marques ; 
April 13. (T.Y. 10,403.) 

Water Meters, dry, dial type. Singapore Municipal 
Water Department ; May 25. (T.Y. 10,404.) 

Structural Steelwork for pattern shop and store at 
Salt River. South African Railways and Harbours, 
Johannesburg ; April 20. (T.Y. 5,728.) 


Steam 


Electricity 








PERSONAL. 


WessTerR AND Bennett, Limirep, Northey 
Foleshill, Coventry, inform us that Mr. 
Holland, of London, is to join their board 
of directors on April 1. He will be the director respon- 
sible for planning and production 

Messrs. Taos. W. Warp, Limrrep, Albion Works, 
Savile-street, Sheftield, have been appointed sole agents in 
Great Britain and Lreland for the Reid precision surface- 
grinding machines made by Messrs. Reid Brothers 
Company, Beverly, Massachusetts, U.S.A. 

Sir Winuiam Ray. M.P., owing to ill-health, has 
resigned his position as executive director of the British 
Electrical Development Association. 

Messrs. RicHarRD Kuincer, Limrrep, 120, Southwark- 
street. London, 8.E.1, have purchased a site, 28 acres in 
area, on the Sidcup By-Pass Road, Kent, upon which 
they are now erecting a new factory for the manufac 
ture of their Klingerit jointing material and brake lining. 


MEssrks 
Road Works, 


Dr. W. R. CHAPMAN is proceeding to China to take up 
an appointment with the Kailan Mining Administration, 
whom he will advise on problems concerning the cleaning 


and treatment of their coals in relation to existing and 


potential markets. 








Very Low TEMPERATURE ExuipiTion.—An Exhibition 
dealing with Very Low Temperatures, to be held at 
the Science Museum, South — — London, 8.W.7, 
will be opened by Sir William Bragg, O.M., F.R.S., 
President of the Royal Society, at 3 p.m., on Wednesday, 
March 4. The exhibition, which wil remain open until 
May 31, deals with the attainment and uses of very low 
pn ag ee The chairman of the executive committee 
of the Exhibition is Mr. H. T. Tizard, C.B., F.R.S., and 
the secretary Mr. T. C. Crawhall, of the Science Musewm. 
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‘NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 


The Welsh Coal Trade.—-Dull and inactive conditions 
ruled in the Welsh steam coal trade again last week 
Demand in all trades showed no sign of any early ex 
pansion, and the small business arranged was insufficient 
to maintain production at the collieries ; consequently, 
most concerns were engaged on contract business. Ship. 
ments to foreign markets continued below last year's 
level, and in view of the heavy stocks still held by large 
customers, little early improvement seems probable 
Consumers in the inland market displayed little interest, 
and sales to this direction were disappointing. The 
decision of the French Government not to accede to 
the British Government's request for a change in the 
present coal import licences caused no surprise to local 
exporters. For some time past it has been felt that 
licences issued for the importation of British coal into 
France were being used for supplies from other sources 
Consequently, the British Government suggested that the 
present system should be replaced by one of certificates 
of origin. Opposition in France, however, proved too 
strong. Some interest was aroused last week by the 
arrival of the first of the French fishing fleet, which called 
on its way to the North Atlantic fishing ground for 
bunkers. She will be followed in the near future by five 
other vessels and between them they will take about 
four thousand tons of bunkers. The last of the six 
Spanish fishing vessels recently left South Wales. Thess 
vessels took a similar quantity of coal. Contract business 
circulated slowly last week. The only business of any 
size offering was an inquiry from the Egyptian State 
Railways for 30,000 tons of Welsh sized coals for their 
power houses. As in the case of their other coal require 
ments, shipment will not commence until the second 
half of this year, since prices have not to be submitted 
until May 2. News was received of the placing of an 
order for 13,000 tons with local exporters by the Beira 
Alta Railways of Portugal. Despite reduced outputs 
large coals were superabundant and their adverse posi 
tion affected the amount of small and sized coals avail 
able, which were scarce and firm. In an endeavour to 
relieve the pressure for-these classes and to improve the 
position of the large descriptions, several collieries would 
only accept orders for the small and sized descriptions 
when a proportionate amount of large was also taken 
The through kinds moved off fairly satisfactorily. 

Iron and Steel.—Most of the iron and steel firms in 
South Wales and Monmouthshire were fairly satis 
factorily engaged, and outputs remained on a good level 
Evidence of the expansion in operations at the new 
Dowlais works of British (Guest Keen Baldwins) Iron 
and Steel Company, Limited, at Cardiff, is provided by 
an increase of nearly 24,000 tons in imports of iron ore 
during the first five weeks of this year. Further furnaces 
have recently been restarted at Llanelly. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


Iron and Steel.—The outstanding development of 
local industry during the past week has been the disclosure 
of an invention by a Sheffield metallurgist that promises 
to revolutionise many branches of trade. Up to the 
present the task of welding stainless steel on to mild 
steel or alloy steels has never been satisfactorily accom 
plished. By this new process a vencer of stainless steel 
can be put on other materials. It will also weld high- 

sed and other alloys steels. The inventor is Mr 
F. F. Gordon, a director of Messrs. Spear and Jackson, 
Limited, manufacturers of saws, edge tools, spades, 
shovels, &c., 4tna Works, Sheffield. It is claimed that 
cheap mild steel can be given a thin stainless veneer 
on one or both faces, and that sheets can be made with a 
stainless coating of 1} thousandths of an inch or even 
thinner. The effect on the shipbuilding industry will 
be tremendous. By the “ Gordon” process, shij 
plates coated with ‘stainless * could be made 20 per 
cent. thinner, resulting in a saving in gross weight, 
and in increased carrying capacity. It would further 
save shipowners heavy expense, in that ships would 
not have to go repeatedly into dry dock for the remove 
of barnacles, as these will not adhere to stainless steel 
In addition, stainless-faced plates would rarely need 
painting. Similar sheets may also be used in the aireralt 
and automobile industries, and for railway ae 
This new process, it is claimed, will produce pipes with 4 
stainless lining. and bridges which would not require 
repainting. Sheets can also be coated with nickel instead 
of stainless steel. Nor are its uses confined to steels 
with non-corrosive coatings. Any kind of steel can 
be welded to any other class of material, and welded 
so securely that they will never come apart, howeve! 
much heated, worked, or stressed. Some of the purposes 
for which two-ply or multi-ply materials made of bonded 
| steels of different types can be used are safe plates, 
springs for motor cars, hacksaws with blades of carbon 
steel and high-speed steel teeth, rails with manganes® 
| steel treads, machine knives and shear blades with 

high-speed cutting edges and carbon steel backs, and 
| bars for punches, with high- steel face The 
|r and as been tented all over the world. The 
| 
| 





raw and semi-finished steel branches continue to operate 
to ca ity. Orders are well up to recent standard, 
though it is reported that a larger number of contracts 
for small tonnages are circulating than for some time 
j t. Basic steel billets are in active demand ..~ 
| heavy machinery and engineering branches are {ait 
| well employed. Overseas orders are more numerous 
| There is a steady trade in railway rolling stock. but the 
call for shipbuilding requisites shows mproveme nt 
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over the last few weeks. Firms specialising in the 
production of equipment for gold and silver mining 
enterprises abroad have attractive order books, Electrical 
plant is a progressive line, and local works are accounting 
for a considerably increased output. Agricultural machi- 
nery and parts are in demand, and the forthcoming 
season promises to be one of the best for some years 
past. Producers of special steels are busily employed. 
Makers of crushing an inding machinery are demanding 
steels, whether in the form of forgings or castings, with 
extensive resistance to abrasion. Electrical engineers 
are taking increased supplies of steel of magnetic and 
non-magnetic qualities. Stainless steel is in exceptionally 
heavy request, and large batteries of electric and high- 
frequency furnaces are working to capacity. Tool works 
report increased activity. 

South Yorkshire Coal Trade.—The raising of the quota 
has had the effect of making more coal available. All 
descriptions are in steady demand on inland account. 








ENGINEERING. 


SE 





f.0.b., for shipment abroad ; and galvanised corrugated 
sheets (No, 24 gauge) are 131. 10s. for delivery to home 
customers, and 111. 15s. f.0.b. for shipment overseas. 

Scrap.—Prices of iron and steel scrap are unchanged. 
Heavy imports of material are arriving from overseas, 
but supply is still far from plentiful. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Scottish Steel Trade.—No change has taken place in 
the state of the Scottish steel trade, and as there is a 
steady demand for deliveries against contract, production 
is being maintained on a high level. Consumers of 
eoeesy all classes of material are calling for supplies. 
hipbuilders are well to the fore with specifications and 
there is quite a good inquiry for further lots. General 





Steam-raising sorts are moving in bigger tonnag 

the textile centres. Steel and iron works maintain 
purchases. Smalls and slacks are in request by electricity- 
generating and a works. Business in house 
coal shows a slight falling off. Foundry and furnace coke 
are steady lines. The overseas position in regard to 
most Classes of fuels has undergone little change. Quota- 
tions are: Best branch handpicked, 26s. to 29s. ; Derby- 
shire best house, 22s. to 23s.; Derbyshire best brights, 
19s. 6d. to 21s.; best screened nuts, 19s. to 20s. ; small 
screened nuts, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d. 
to 20s.; Derbyshire hards, 19s. 6d. to 20s.; rough 
slacks, Ils. to 12s.; and nutty slacks, 10s. to lls. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland 
foundry iron is virtually at a standstill, and negotiations 
of moment cannot be resumed until arrears of deliveries 
against sales made some time ago have been overtaken. 
The stringent situation is causing considerable anxiety. 
Buyers are clamouring for larger deliveries, and the needs 
of makers’ own foundries continue to expand. Prepara- 
tions are proceeding for enlargement of output, but 
the promised increase of production is said to below 
the essential tonnage required to meet the position. 
Customers are keen to place orders for any delivery, 
but ironmasters are pursuing a very cautious policy, 
and intimate that forward contracts cannot be le 
except at 5s. above the fixed minimum prices that 
have ruled for some time past. Foundry-iron consumers 
who have depended on this market for supplies, and who 
have been driven to buy elsewhere, now report difficulty 
in placing orders in other iron producing areas even at 
advanced prices. 

Hematite.—Makers of East Coast hematite iron are 
still able to fulfil delivery obligations as they fall due 
under running contracts, and to spare a little iron for the 
market, though the output is not quite sufficient for current 
needs. Stocks have now been reduced, however, to 
quantities considered no larger than it is advisable to 
carry for ordinary trading. Occasional shipments con- 
tinue to the Continent in fulfilment of old contracts 
but most customers abroad have practically ceased 
attempting negotiations with firms here, realising ap- 
parently the futility of such effort under existing con- 
ditions. Home buyers are not disposed to enter into 
extensive contracts at prices named during the past week 
or two, prefering to wait until an official statement is 
made as to fixed minimum values. 

Basic Iron.—Last week we were able to report the light- 
ing of an additional basic furnace at the South Bank 
Works of Messrs. Dorman, Long and Company, Limited. 
The same firm has now put into action a reconstructed 
stack capable of producing 2,500 tons a week of basic 
iron at their Acklam Ironworks. The substantial 
enlargement of supply of steelworks iron relieves con- 
siderably a situation that was causing anxiety. 

Foreign Ore.—New business in foreign ore is little 
heard of, consumers being still well placed as regards 
supplies, and merchants disinclined to negotiate in 
view of expected rise in values. 

Blast-Furnace Coke.—Durham blast-furnace coke 
makers have substantial contracts to execute, and believ- 
ing that prices have not yet touched the upper limit are 
not pressing sales. 


Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel continue to turn 
out almost record tonnages, and are unable to take full 
advantage of business at command. Re-rollers are still 
calling for larger supplies of semi-steel, and would welcome 
release of more Continental material. Black sheets are 
in fairly good request for export, and makers are quite 
well sold to home customers. Manufacturers of sectional 
steel have a lot of work on hand, departments dependent 
on demand for railway material have considerable 
contracts made, and plant turning out requisites for the 
shipyards are quite busily employed. The only change 
in quotations is a 10s. advance in prices of iron bars. 
Subject to the usual rebates, recognised market values 
oa my consumption — a —— iron bars, 
Ol. 28. 6d. ; king (parallel), 81. ; ing (tapered), 
10l.; steel fillets (soft), 51. 17s. ba; pn Phillete 
(medium), 71. 7a. 6d.; steel billets (hard), 71. 12. 6d. ; 
iron and steel rivets, 111. 10s. ; steel boiler plates, 9l. 5e. ; 
steel ship plates, 81. 15s.; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
tor parcels of 500 tons and over, and 91. for smaller lots ; 
and fish plates, 121. 10s. 
are 111. 108. for delivery to home customers and 91. lds. 





Black sheets (No. 24 gauge) | 





ng Ss are also very good buyers at present and 
there is a large tonnage of constructional steel on order, 
as many new schemes are being carried through. Export 
business has been steadily improving and the current 
demand is exceedingly encouraging. In the black-steel 
sheet trade there is no falling-off in demand and all the 
usual home buyers are sending forward their orders 
with the utmost regularity and the weekly output is 
on a large scale. Export lots are fair, but an expansion 
in this direction would be appreciated. The following 
are the current market quotations :—Boiler plates, 
9l. 58. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton ; black-steel sheets, 4 in., 91. 5s. per 
ton, and No. 24 gauge, in minimum 4-ton lots, 11l. 10s. 
per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 13/. 10s. per ton, all 
delivered at Glasgow stations. 

Steel Sheet Trade Prices.—At the Sheetmakers’ Con- 
ference meeting held in London, last week, it was decided 
to make no increase in the current prices of sheets. 
This decision has been welcomed by consumers who were 
fearing that an advance in quotations was almost certain 
to follow the recent increase in the price of raw materials. 

Malleable-Iron Trade. Advance in Prices.—Quite a 
fair demand for bar iron is reported by the malleable-iron 
makers in the West of Scotland, and the outlook is 
considered to be very satisfactory. Owing to the advances 
made in raw material lately, the British Wrought Iron 
Association has just decided to increase quotations, and 
the price for Scottish “ Crown ” bars has been raised by 
7s. 6d. per ton, making the new price 10l. 2s. 6d. per ton 
for home delivery. The demand for re-rolled steel 
bars is still very good and of an expanding nature, despite 
the advance made in prices last week. The following 
are the current market quotations: 91. ls. per ton for 
home delivery, and 7/1. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Active conditions are still 
general in the Scottish pig-iron trade and a strong 
demand prevails for hematite, basic, and foundry grades. 
There has been no increase made in the number of 
furnaces in blast, but several are likely to be put into 
operation shortly. Today's prices are as follows: 

ematite, 77s. per ton, and basic iron, 70s. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 76s. 6d. per ton, and No. 3, 74s. per ton, both on 
trucks at makers’ yards. 

New Coke-Oven Plant.—Messrs. William Dixon, 
Limited, Govan Iron Works, Govanhill, Glasgow, have 
recently been e d in the erection of a new coke-oven 
plant which wi the most modern of its kind in 
Scotland, and which has cost something in the neigh- 
bourhood of a quarter of a million sterling. It is esti- 
mated that this new plant will produce about 200,000 
tons of first-class metallurgical coke per annum, for use 
in the modern blast-furnaces, which will surmount 
the difficulty of obtaining an adequate supply of hard 
splint coal. This may mean the early re-lighting of a 
number of furnaces to cope with the present large demand 
for local pig-iron. The new coking plant consists of a 
battery of 50 regenerative coke-ovens heated by blast- 
furnace or coke-oven gas. About half of the total 
daily quantity of gas produced will be used in the process, 
but unless Messrs. Dixon can secure a market for the 
remainder of the surplus gas it will require to be burned. 
It will be a very at pity if some millions of cubic 
feet of high anieellis ‘wale coke-oven gas has to be 
destroyed daily, but meanwhile, the Glasgow Corporation 
do not seem inclined to enter into any agreement in 
the matter. The plant is likely to be put into operation 
in a few days. 


Scottish Pig-Iron Ship ts.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending 
otentiog, February 22, amounted to 521 tons. Of that 
total, 391 tons went overseas and 130 tons coastwise. 
During the corresponding week of last year the figures 
were 180 tons overseas and 22 tons coastwise, making a 
total shipment of 202 tons. 

Shipbuilding.—M The Caledon Shipbuilding and 
Engineering Company, Limited, Dundee, have con- 
tracted to Build a motor coaster of 630 tons deadweight 
for Mesars. the Dundee, Perth, and London Shipping 
Company, Limited. 














New Brivce over Penryn Harsour.—The new 
bridge, which has been built by the Cornwall County 
Council to carry the Truro-Falmouth road over Penryn 

» a swing bridge which was so narrow 
that traffic had to cross it in alternate streams. The new 


bridge is a reinforced concrete structure with « clear 
span of 23 ft. and is provided with a 30 ft. carriageway 
It forms part of a scheme for | president, and Mr. E, Boynton, M.1,Mech.E., and Mr, A, 
| Veitch, vice-presidents, 


and two 10 ft. footpaths. 





widening Commercial and Falmouth-roads and Quay-hill. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.— Scottish 
Branch : To-night, 7.30 p.m., The Heriot-Watt College 
Edinburgh. ‘* Engine Torsional Oscillations,” by Pro- 
fessor W. Kerr. North-Western Branch: Wednesday, 
March 4, 7 p.m., The Engineers’ Club, Albert-square, 
Manchester. Joint Meeting with THe MANCHESTER 
METALLURGICAL Socrery. “ Fusion-Welded Pressure 
Vessels,” by Dr. F. 8S. Dorey. South Wales Branch : 
Thursday, March 5, 6 p.m., The South Wales Institute 
of Engineers, Cardiff. ‘‘ The S.8. Normandie: Some 
Notable Points of Technical Interest,” by Mr. A. P. de 
Malglaive. North-Western Branch : Thursday, March 5, 
7.15 p.m., The Engineers’ Club, Albert-square, Man- 
chester. “* Damping Influences in Torsional illation,” 
by Dr. J. F. Shannon. Scottish Branch: Thursday, 
March 5, 7.30 p.m., The Royal Technical College, Glas- 
gow. ‘‘ Exhaust Turbines for Marine Propulsion, with 
Special Reference to the Rowan-Gitaverken System,” 
by Dr. J.-B. O. Sneeden. Institution ; Friday, March 6, 
7 +p.m., Storey’s-gate, S.W.1. Informal Meeting. 
“The Importance in Practice of the Lower Yield Point 
in Mild Steel,” introduced by Prof. B. P. Haigh. 
Scottish Branch: Friday, March 6, 7.45 p.m., Robert 
Gordon’s College, Aberdeen. ‘“ Exhaust Turbines for 
Marine Propulsion, with Special Reference to the Rowan- 
Gétaverken System,” by Dr. J.-B. O. Sneeden. Also 
on Saturday, March 7, 7.15 p.m., University College, 
Dundee. 

Roya Lystirution.—To-night, 9 p.m,, 21, Albemarle- 
street, W.1. ‘‘ World Air Transport,”’ by Lord Sempill. 
Monday, March 2, 5 p.m. General Meeting. Thursday, 
March 5, 5.15 p.m. ‘“ X-Ray Studies of Protein Struc- 
ture,” by Mr. iy. T. Astbury. Friday, March 6, 9 p.m. 
“Electric Properties of Crystals,” by Professor Sir 
William Bragg. 

INsTITUTION oF Crvi. ENGINEERS.—Tuesday, March 3, 
6 p.m., Great George-street, S.W.1. Ordinary Meeting. 
‘Road Engineering Problems: Judging the Slippery 
Road,” by Messrs. R. G. C. Batson and George Bird, 
and Dr. R. E. Stradling. Manchester and District 


Association: Wednesday, March 4, 6.45 p.m., The 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. Joint Meeting with the 


North-Western Branch of Tue InstiruTION OF MBECH- 
ANICAL ENGINEERS. Vernon-Harcourt Lecture: “ Tidal 
and River Models,” by Professor A. H. Gibson. York- 
shire Association : Thursday, March 5, 7.30 p.m., Hotel 
Metropole, Leeds. “ Design and Erection of a Steel 
Arch Bridge over the River Swale,” by Mr. G. R. 
Symmers. 

INSTITUTION OF AUTOMOBILE ENGINEERS.-—-Tuesday, 
March 3, 7 p.m., The Royal Geographical Society, 
Exhibition-road, South Kensington, 8.W.7. Joint 
Meeting with kindred Institutions. Symposium on 
Railears. (i) “ Diesel Engines for Rail Traction,” by 
Mr. H. D. Bush. (ii) ‘“‘ Mechanical Transmission for 
Diesel-Engined Railcars,” by Major W. G. Wilson. 
(iii) ‘“‘ Railears—Chassis and Bodywork,” by Mr. C. J. 
Hyde-Trutch. (iv) “ Railears—Their Effect on Public 
Transport and Railway Operation,’ by Mr. J. 8. Tritton. 

InstrTUTION oF Eectrican Enortnrers.—North- 
Midland Centre: Tuesday, March 3, 7 p.m., Hotel 
Metropole, Leeds. ‘* Routine Over-Voltage Testing of 
High-Voltage Cables,” by Mr. C. Kibblewhite. Wireless 
Section: Wednesday, March 4, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Section Meeting. (i) 
“Fluorescent Screens for Cathode-Ray Tubes for 
Television and Other Purposes,” by Dr. L. Levy and 
Mr. D. W. West. (ii) “The Comparative Performance 
of Gas-Focused and Electron-Lens-Focused Oscillographs 
at Very High Frequencies,” by Mr. L. 8. Piggott. North- 
Eastern Centre: Wednesday, March 4, 7 p.m., The 
Literary and Philosophical Society, Westgate-road, 
Newcastle-upon-Tyne. Faraday Lecture : “* Television— 
An Outline,” by Dr. E. Mallett. Institution : Thursday, 
March 5, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. “The High-Pressure 
Mercury-Vapour Lamp in Public Lighting,” by Mr. G. H. 
Wilson, Lieutenant-Commander E. L. Damant and 
Mr. J. M. Waldram. Meter and Instrument Section : 
Friday, March 6, 7 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. (i) “ The Selenium Iron Photo-Rectifier 
Cell: Its Characteristics and Response to Intermittent 
Illumination,” by Professor J. T. MacGregor-Morris and 
Mr. R. M. Billington. (ii) “ The Selenium Rectifier 
Photo-Cell : Manufacture, Properties and Use in Photo- 
metry,” by Mr. J. 8. Preston. 

INstTrITUTE or MeEtTAts.—Birmingham Local Section : 
Thursday, March 5, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘‘ Methods of Analysis for 
Impurities in Copper, &e.,” by Mr, F. T. Longman. 
London Local Section: Thursday, March 5, 7.30 p.m., 
The Society of Motor Manufacturers and Traders, Ltd., 
83, Pall Mall, S.W.1. “ Patent Law with Special Refer- 
ence to Non-Ferrous Metals,”” by Mr. G. 8. W. Marlow. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SuipsBuriLpEerRs.—Friday, March 6, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘ New Cargo Steamers : 
Efficiency Problems,” by Mr. J. L. Batey. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








British Steetwork Assocration.—At the recent 
annual general meeting of the British Steelwork Associa- 
tion, Artillery House, Artillery-row. Victoria-street, 
London, 8.W.1, Mr. H. B. Jacks, O.B.E., was re-elected 
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RESEARCH WORK IN MINING AND) 
FUEL TECHNOLOGY AT SHEFFIELD 
UNIVERSITY. 

VALUABLE research work is conducted year by year 
in several departments of the University of Sheffield, 
and particularly useful to the colliery and coke-produc- 
ing industries are the investigations carried out, under 


the direction of a mining and fuel committee and of a | 
research sub-committee, in the Departments of Mining | 


and Fuel Technology. A gratifying feature of the 


work is that every endeavour is made to render the | 
results obtained readily available, not only to those 


immediately interested in the particular problems 


investigated, but also to those who take a general | 
interest in the educational work of the University. | 


This is accomplished by the publication of an annual 


report in which the nature of each piece of research work, | 


and the progress made during the year, are described in 
some detail. It is, moreover, pointed out that addi 
tional information is available in papers published 
from the two Departments each session, lists of 
which are included in the annual reports, or are obtain 
«ble on application to the University. The report 
for the session 1934-35, which has just been published, 
indicates that, in the Department of Mining, investiga 
tions have been made into problems of mine ventilation, 
mine lighting, the design of trailing cables, the accuracy 
of graduation of mine surveying instruments, subsidence 
resulting from mining operations, gas testing, and the 
fireproofing of mine timber. The research work carried 
out in the Department of Fuel Technology has been 


mainly concerned with the composition, decomposition | 


and analysis of coal and the formation, combustion 
and testing of coke. 

In connection with mine ventilation, an experimental 
precision statoscope, made by Messrs. Negretti and 
Zambra, has been tested in the laboratory and under- 
ground. This instrument, which is primarily intended 
for use in mine-ventilation surveys, 18 based upon the 
principle of an aneroid movement of high sensitivity 
embodied in an air-tight case. The report states that 
while the instrument proved highly sensitive and 
more accurate than the ordinary aneroid barometer, it 
suffers from certain disadvantages when used under- 
ground. Steps are therefore being taken by the manu- | 
facturers to eliminate these disadvantages, after which 
further trials will be undertaken. In the investigations 
on mine lighting, further tests have been made to 
ascertain the extent of the gradual deterioration in 
the illumination afforded by high candle-power alkaline- | 
battery lamps. The 25 lamps referred to in the/| 
previous annual report have been tested after a further | 
1} years’ service, making a total of 3} years. The 
results indicate that the deterioration observed during 
the last 1} years is somewhat less rapid than in the 
first two years of service, but that the falling off is 
still appreciable. Further photometric surveys have 
also been made on working faces illuminated by 
power-fed lights and it has been ascertained that 
although the amount of illumination on the face is 
less when using 60-watt lamps in opalescent well- 
glasses, than when employing 30-watt lamps in prismatic 
glasses, the conditions are more pleasant owing to the 
absence of glare, an important feature where lamps of 
high candle-power are utilised. In connection with 
safety measures underground, the report states that 
in view of the necessity for training large numbers of 
men in gas testing, attention has been devoted to the 
possibility of designing a simple apparatus to allow 
of the demonstration of firedamp caps on the ordinary 
flame safey lamp. A suitable apparatus for this purpose 
has been designed and constructed, and one of these is 
in use at a local colliery. 

Many interesting results have been obtained in the 
course of the work done on coal and coke in the Depart- 
ment of Fuel Technology. For example, two different 
types of durains have recently been distinguished in the 
same seam in hard bituminous coals, namely a “ grey ” 
and a “ black’ durain. The black durain has a high 
hydrogen content and is particularly rich in spore 
exines. Samples of the two types of durains, from the 
Beeston seam, have been subjected to vacuum distilla- 
tion and while the black durain yielded 24 per cent. 
by weight of oils, the grey durain only yielded 8 per cent. 
In the coke-making exveriments an investigation has 
been made into the use of crushed nut sizes of coal, 
this material having been found to produce cokes of 
inferior quality when used owing to a shortage of 
slack at coke-oven plants. In tests made, crushed 
nut coal, consisting mainly of brights, from a low-rank 
Barnsley seam was found to yield a small and weak 
coke, Additions of 10 per cent., 20 per cent. and 30 per 
cent. of finely-erushed durain from the same seam 
gave a progressive increase in the hardness and bulk 
density of the coke, and the addition of 2-2 per cent. of 
fusain still further improved its quality. The report 
concludes, therefore, that it is evident that the durain 
and fusain normally present in coking slacks may be 
desirable constituents. 
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bicentenary year, may very appropriately be dated 
from the birth of James Watt. The possibility of 
alternative forms rests on the introduction of 
suitable materials for withstanding tensile stress. 
The traditional methods and theory of arch 
construction are based on the avoidance of tensile 
stress. Instinctively at first and later with some 
elements of conscious direction the arch was designed 
with a profile corresponding to the line of thrust. 
And in this the early builders were assisted by the 
natural stability of the arch which ensures that if 


2|the line of thrust does not lie within the middle 


third, any resultant disturbances of the arch ring 
will restore the line of thrust to its safety zone and 
keep it there until the full strength of the arch is 
developed. Not until comparatively recent times 
was the necessity for constraining the line of thrust 
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RIGID FRAME ARCH BRIDGES. 


Tue rigid frame arch is a form of structure which 
has been developed within living memory; that 
is to say, within the memory of present-day engi- 
neers and not in the strictly legal sense of the term, 
for “the law of England,” as Salmond wrote, 
‘* imputes to living man a faculty of remembrance 
extending back for seven centuries.’’ Such a period 
takes one back only to the days of Richard I, 
although the arch is itself of immemorial antiquity 
both in law and in fact, as shown by historical 
record and archeological research. 

Architecturally the arch has in the course of time 
evolved through successive cycles of development, 
but structurally there has been little change with 
the passing of the centuries. The builders of 
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nal | necessity for such alternatives is due to the develop- 


primitive arches in prehistoric times were doubtless 


form in which they could be applied by practical 
designers, but the most detailed investigations have 
been carried out by German engineers, whose 
confidence in their analytical methods and genius 
for giving practical expression to their mathematical 
results have produced a very wide range of useful 
applications. The use of the rigid frame in Germany, 
mainly, perhaps, in rivetted or welded steelwork, 
but also in reinforced concrete, is so general that 
the few detailed references which could be given in 
a short article would hardly be representative ; 
examples will be familiar to all who have visited 
Germany during the last twenty years, and illus. 
trations are to be found in almost every German 
book on structural engineering published since the 
war. But it is not entirely to the Continent that 
we owe the growing interest which is being taken 
in the subject in this country. The Americans, 
with their ready appreciation of new ideas and 
their instinct for publicity, have gone far towards 
establishing the rigid frame arch as one of the 
standard methods of construction for small and 
medium span highway bridges. American practice 
is well set out in A. G. Hayden’s book, The Rigid 
Frame Bridge, published in 1931, and it is by no 
means mainly because of the title that it is necessary 
to mention this account, in which are given the 
details of a number of bridges for which the author 














inspired by the contemplation of natural arches, 
such as that which now carries the Gokteik railway 
viaduct in Burma and others of less impressive 
proportions which are still exhibited to the curious 
admiration of travellers in many parts of the world. 
It is due to the natural form and the structural 
simplicity of the arch that it was for so long the 
indispensable basis of construction in so many 
forms and that it has maintained that unique 
position almost to the present day. Fundamentally 
it retains its pre-eminence, though in relative 
importance its value has been affected by the 
adoption of alternative forms of construction. The 


was responsible as bridge engineer to the West- 
chester County Park Commission of New York. 
The span lengths cover a useful range and most of 
the bridges are built of reinforced concrete, though 
steel is used for some of the longer spans, Examples 
of British practice are to be found in a paper read 
before the Institution of Structural Engineers in 
1933 by A. P. Mason, who describes a number of 
bridges designed and constructed by the British 
Reinforced Concrete Engineering Company. 

One of the principal advantages of the frame arch 
bridge is that the horizontal thrust is considerably 
reduced by the increased height obtained between 





ment of modern industrial civilisation, which, in this 


the soffit and the s , a term which may 
still usefully be employed to. define the points at 
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which external reactions are applied to the arch | 
rib to balance the thrust. Not only is the horizontal 
thrust reduced, but it is transferred to the abut- 
ments at foundation level, so that the abutments 
proper may be reduced to very modest dimensions. 
It will therefore readily be seen that although | 
multiple span bridges may be designed as monolithic 
structures, the difference between the rigid frame 
and conventional types of construction will be less | 
marked, either in regard to economy or appearance, | 
since for intermediate spans no rigid abutments 


| cost, and it is as an alternative to the conventional 


The choice as between girder and frame does not 
therefore depend on structural efficiency or initial 


type of arch that the rigid frame is likely to be of 
the most value. The adaptable profile of the frame 
indicates a very useful field of development, especi- 
ally perhaps for bridging work at rail and highway 
crossings and road intersections, but the advantage 
of the frame profile diminishes as the span length 
increases and at the same time the necessity for 
approaching a condition of maximum structural 


are required to resist the horizontal thrust. A short | efficiency becomes more urgent. It is therefore to 
survey of rigid arch construction may therefore | be expected that the rigid frame arch will become 
usefully be limited to single span bridges. Mr. H. J. | more and more widely adopted for short and medium 
Nichols conforms to this limitation in his Frame) span bridges, but that for longer spans, of which 
Arch Spans for Railway Loadings, recently issued | the recently constructed Plougastel bridge is an 
as Technical Paper No. 294 by the Indian Railway | excellent example, it will still be necessary to follow 
Board. | the classic tradition of the parabolic arch. 

This is a paper which would merit careful con- 
sideration if it were only for the fact that it appears 
in the series to which Sir Francis Spring contributed 
his celebrated monographs on well sinking and river | 
control. Although it is issued by the Indian Railway| Tuat the Government would seek powers to 
Board, it is not an official publication and the | continue in 1936 the subsidy of 2,000,0001. to 
author does not hesitate to disagree from official | British tramp shipping, which was granted under 
recommendations for impact factors, where these | the terms of the British Shipping (Assistance) Act 
are not confirmed by his own experimental observa- | of 1935, was regarded as probable some time before 
tions, and his designs are based on higher working | the intention to do so was announced in the House 
stresses in concrete than are at present permitted | of Commons in December last. Even though the 
by the Rules of the Railway Department. Mr. | period during which the original subsidy has operated 
Nichols, as bridge engineer of the Bombay, Baroda | was then too short to enable its precise influence to 
and Central India Railway, has experience of the | be ascertained, due to the effect of the slight trade 
construction of rigid frame arches. and in this|improvement and the various minimum-freight 
pamphlet he presents 25 suggested typical designs | agreements, it was clear from the information before 
for single-span frame arches in reinforced concrete | the committees set up under the 1935 Act, that, in 
to carry the 1926 Standard Loading of the Indian general, the results were beneficial. 

Broad Gauge. Details are given of the scantlings| The severity of the competition still experienced 








| 
| 


BRITISH SHIPPING IN 
PERSPECTIVE. 


and quantities for spans of seven different lengths | 
in the range from 10 ft. to 100 ft., with several 
different values for the clear headway in each case ; 
drawings are included on a scale which is large 
enough to establish the method of design, and the 
calculations for one example of 100 ft. are set out 





in full. These designs are based on the hypothesis | tramp tonnage, was 10 million pesetas; and in 


of hinged supports and this condition is deemed to 
be sufficiently realised in practice by reducing the 
width of the arch rib where it joins the abutment, 
and without the provision of special devices, such 
as the leaden bearing plates which are sometimes 
used, to give the best possible approximation to the 
theoretical hinge. Allowance is made in the calcu- 
lations for temperature effects, and for impact— 
in this case on Mr. Nichols’ own modification of 


| by British shipping was made evident last week in 


| tary Committee in a pamphlet recently issued in 


the House of Commons, when Dr. L. Burgin (Parlia- 
mentary Secretary to the Board of Trade), in answer 
to a question, disclosed that Italian tramp vessels 
were given a subsidy of 50 million lire in 1935; 
the annual subsidy to Spanish shipping, mainly to 


France, under the Tasso law of 1934, an allocation 
of 90 million francs was provided for 1935, which 
also benefited chiefly tramp shipping. It is not too 
much to claim, as does the Shipowners’ Parliamen- 


support of the Bill for continuation of the subsidy 
to British shipping, that “in great measure the 
extraordinary increase in merchant shipping under 
other flags, which the President of the Board of 





the 1926 Rules—and also for the horizontal pressure 
on the vertical segments of the arch rib due to the 
retained filling. This horizontal pressure affords a 


Trade estimated at about 50 per cent. since 1914, 
is to be attributed to the grant of excessive building 
and operating subsidies, and to nothing else. And 


valuable contribution to the stability of the arch,|the maintenance of such excessive subsidies is 
and if sand is used for the filling it is claimed that | blocking all efforts to adjust, internationally and 
the equivalent fluid pressure developed lies between | on an economic basis, the supply of tonnage to the 
22 Ib. and 44 Ib. per square foot, according to the | existing requirements of world trade.” 
characteristics of the particular sand employed. | Adherence to such views, when associated with 

Constructed in this way, with hinged abutments | an application for the renewal of the existing subsidy 
and a determinate back fill pressure, there should | to British tramp shipping, makes it incumbent upon 
be no risk of any displacement of the foundations— | the applicants to justify as fully as possible their 
the primary cause in most cases of failure in masonry | case for the continuance of a system which, did 
arch bridges. The useful life of the structure will | circumstances permit, they would prefer to see 
therefore depend on the capacity of the materials abolished. This is the main purpose of the pamph- 
to resist deterioration, and in this respect both | let, which traces the progress of the industry from 
reinforced concrete and structural steelwork are | the repeal of the Navigation Acts, in 1849, to the 


generally recognised to be inferior to masonry. 

As an alternative to the girder bridge resting on 
abutment walls, the comparison is between the 
reinforced concrete or steel frame on the one hand 


and the steel girder on the other, since simple | 
girders in reinforced concrete have not been adopted | 


to any extent in brdgework. The principal advan- 


tage claimed by the advocates of the frame is the | 


reduced construction depth at the centre with the 
result of greater headroom below the bridge and 
a possibly improved appearance ; the corresponding 
disadvantage would appear to be the greater com- 
plexity in construction and replacement. With 


regard to relative costs, there seems to be little 
difference between the two types, and this is con- 
firmed by reference to the quantities for reinforced 
concrete frames given in Mr. Nichols’ paper; in 
any case, no abstract cost ratio can be laid down 
without taking into account the conditions existing 
at the particular site concerned. 


| present day ; examines more particularly its vicissi- 
tudes during and since the war; and (anticipating 
| objections which were, in fact, raised by members 
| of the Opposition on the second reading of the new 
| Bill, on February 20) adduces counter-arguments 
to certain strictures levelled in the past against 
| the operation of British ships, the alleged responsi- 
bility of their owners for many of the present 
| difficulties, and the extent of Government control 
in such matters of equipment and management as 
directly affect the safety and well-being of the 
crews. The questions of manning, and rates of 
pay, are excluded from the survey, as they are 
already receiving consideration by the Merchant 
Shipping Advisory Committee of the Board of 
Trade. 

Taking the available volume of world trade in 
1929 as a basis, it is shown that the percentage in 
1935, after reaching the low record of 74 in 1932, 





tramp freight rates have also risen slightly, taking 
the 1929 level again as 100, from an index figure of 
72-9 in 1933 to 76-28 in 1935. Thus, although 
the state of depression still exists, there are indica. 
tions of improvement in prospect, if the ships and 
the organisation can be maintained in reasonable 
efficiency to take advantage of it. The necessity 
of a subsidy arises from the fact that the earnings 
of most tramp companies, for a number of years in 
succession, have not been sufficient to cover more 
than a fraction of the normal allowance for deprecia- 
tion, and many have been unable to set aside any 
depreciation at all. ‘ 
The pamphlet quotes, from an article in Fairplay, 
a tabular summary of the financial results of 3] 
tramp-owning companies for 1929, and the three 
years 1933-1935, indicating that, if these be taken 
as typical of the industry as a whole, the total 
deficiency would lie between 2,000,000/. and 
2,300,000/. In other words, the 2,000,000/. subsidy, 
when added to the profits of voyages, would still 
be insufficient to provide for depreciation alone, 
and be far below the amount required to assure the 
shareholders of interest on their capital. The 
accounts for three of the companies included two 
subsidy payments, and eight accounts included one 
subsidy payment. By taking these accounts only 
as the basis, and assuming that freights do not 
fall below the 1935 level, a slightly more favourable 
estimate is obtained, but even so, the total of 
earnings, plus subsidy, will only suffice to cover 
normal depreciation at 5 per cent., leaving the 
shareholders still without dividends. The subsidy 
is not, and has never been, regarded as other than 
a temporary measure to tide shipping over the 
worst of its difficulties ; as the industry is perfectly 
aware, unless world trade can be re-established, no 
occupation can be found to keep in existence a 
large part of the present British mercantile marine. 
At the outbreak of the war, as was pointed out 
by the Departmental Committee on the Shipping and 
Shipbuilding Industry, reporting in 1918, “ the 
British Mercantile Marine was the largest, the most 
up to date and the most efficient of all the merchant 
navies of the world,” a position directly traceable 
to the development, by private initiative, of iron, 
and later of steel, as material for shipbuilding. 
Had wood continued to be the main material of 
construction, there is no doubt that the industry 
would have languished with increasing dependence 
upon imported timber. The lead taken by the 
United Kingdom in the building of mechanically- 
propelled vessels, using home-produced materials, 
and the constant improvements made in size, 
speed, efficiency, and the development of special 
types for particular trades, led other countries, less 
fortunately circumstanced, to entrust to British 
ships a large proportion of the carrying trade outside 
the Empire. It is no new development that the 
total of British tonnage is in excess of the amount 
needed to accommodate the total volume of Empire 
trade ; this condition has been normal for at least 
three generations, but the excess was fully employed 
elsewhere and contributed substantially to the 
national revenue. With the restoration of the freer 
intercourse and greater monetary stability between 
nation and nation, which each professes to desire, 
the excess tonnage might reasonably expect to be 
employed again. 

This aspect is especially stressed by the Ship 
owners’ Parliamentary Committee, in view © 
periodical allegations that the industry itself is 
primarily responsible for its present straitened 
circumstances, and opportunity is taken in the 
pamphlet to quote and to refute some of the more 
specific charges made against it in recent years. 
These need not be further discussed here, although 
the facts as presented repay a careful perusal, but 
some reference should be made to the question of 
Governmental demands upon the shipowner, 
their effect in increasing the safety of life at 5 
Some of these are the subject of international 
legislation, promoted as the results of various 
conferences between the shipowning nations, bet 
there are others which, however desirable in them: 
selves, have undoubtedly handicapped British 
ships to some extent in competition with thor 
under other flags. For example, the powers giv® 
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of 1906, to make rules and regulations designed to 
safeguard life and property on British ships, have 
been freely exercised. How effective they have 
been is attested in some degree by the reduced 
casualty figures, although the other factors at 
work render a direct comparison difficult ; but, at 
the same time, they have added greatly to the 
overhead charges to be borne by British ships, 
from which their competitors are largely immune, 
and it is an open question whether some of the 
multiplicity of regulations imposed during the last 
quarter of a century have not outlived any utility 
they may once have possessed. 








NOTES. 
INDUSTRIAL PropucTion In 1935. 


THE current issue of The Board of Trade Journal 
contains some statistics of British industrial 
production in 1935, as estimated from particulars 
furnished from various sources. Compared with 
the results both of the previous year and of 1930 
progress is, generally speaking, satisfactory, the 
index for 1935 being 113-5, against 106-1 in 1934, 
and 100 in 1930. This improvement was distributed 
throughout the four quarters, the advance in the 
second half of the year being slightly greater than 
in the first six months. As regards manufacturing 
proper, i.e., excluding mines and quarries, the 
improvement was 7-7 per cent., and the index 
number, 116-9, was the highest since the calculations 
were first made in 1927. Even in mines and 
quarries, the index advanced from 90-8 to 91-7 
With the exception of the output of coal in the 
March quarter, which was about 2} per cent. 
smaller, and the non-ferrous group in the December 
quarter, every group showed an increase in each 
quarter of 1935, as compared with 1934. The largest 
increases were in respect of non-ferrous metals 
(12 per cent.), engineering and shipbuilding (114 per 
cent.), leather and boots and shoes (11 per cent.), 
building materials and building (10} per cent.), 
and iron and steel (8} per cent.). The output of 
coal increased by 1 per cent., while the provisional 
index for gas and electricity, which are combined, 
showed an advance of about 8} per cent. As 
regards electricity alone, however, the Electricity 
Commissioners’ figures for- the year record an 
increase of 13-6 per cent. The index numbers for 
the December quarter of 1935, both for manufac- 
turing industries and for all groups, represented the 
greatest volume of production in any quarter for 
which information is available. 
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the basis of the conditions—physical, economic, 
social and legal—existing in their particular coun- 
tries. The aim is, in fact, to secure afew authoritative 
national papers, rather than a miscellany of indivi- 
dual communications. To assist this end the 
programme contains a series of very useful sugges- 
tions, indicating to intending authors the general 
method of approach to each particular subject. 
Indeed, if these suggestions are followed, as we 
hope they will be, the resulting papers should be of 
real value, not only in themselves, but as a basis for 
comparing the progress that is being made in 
particular directions in various countries. They 
should also ensure that the discussions will be 
directed to and confined to points of importance. 
At the same time, this procedure should assist in the 
elimination of those specialist and even * adver- 
tising *’ communications which on other occasions 
have had little result other than to encumber the 
proceedings. On this occasion, too, each country will 
be allotted a * globular’’ quota of words which 
must not be exceeded, though the numbers of papers 
actually submitted, and their length, will not be 
submitted to individual regulation. In addition, 
the papers must fall within the scope of the pro- 
gramme and those dealing with purely technical 
matters are specifically excluded. Some useful 
detailed hints on the preparation of papers are given 
in the programme, and if these are followed, the 
result should be an increase in the value of the 
proceedings. On the other hand, the International 
Commission on Large Dams will deal with a small 
number of technical questions, though there seems 
no reason why the same principles should not 
underly the preparation of papers on these ques- 
tions. To achieve the results aimed at may require 
the exercise of a little self-denial on the part of 
intending authors and of firmness on the part of 
the various National Committees. We hope that 
these qualities will be freely and fully displayed 
for the general good. As far as this country is 
concerned, two Papers Committees have been 
constituted by the Executive of the British 
National Committee. One of these, under the 
chairmanship of Mr. Roger T. Smith, will deal with 
electrical and general engineering subjects, and 
the other, of which Dr. C. H. Lander is chairman, 
will be concerned with papers on fuel. Both 
Conference and Congress will be preceded and 
followed by ‘‘ Study Tours,’’ an essential feature of 
which will be round-table discussions, the latter 
being linked up with the places of technical interest 
visited. There will also be a _post-Conference 


The output of | transcontinental tour lasting about three weeks. 


coal increased by nearly 15 per cent., that of iron| The cost of this will be remarkably low, owing to 


and steel by 74 per cent., and those of engineering | the generosity of the American hosts. 


and shipbuilding by 5 per cent. A decline of 9 per 


cent. was recorded in 


industries covered by the information received|to the Secretary, 


Intending 
participants in the Conference or Congress are 


non-ferrous metals. The | requested to apply for particulars as soon as possible 


British National Committee, 


represent over 70 per cent. of the manufacturing} World Power Conference, 36, Kingsway, London, 
and mining activity of the United Kingdom. By | W.C.2. 


way of comparison with the position in other 
countries, it may be mentioned that while, in the 
third quarter of 1935, Great Britain’s index figure 
was 110-8, that of Japan was 148-6, of Germany 


APPRENTICESHIP IN HEATING AND Domestic 


ENGINEERING. 


108-9, of the United States 90-3, and of France| been undertaken by a Committee of the National 


66-6. In each case production in 1930 was taken 
as equal to a base of 100. 


PAPERS FOR THE WorRLD PowEeR CONFERENCE. 


| 
| 
| 
As a result of an investigation, which has recently 


Joint Council of Heating and Domestic Engineering, 
the position with regard to recruitment has been | 1933 
discovered to be serious. 
"3 who have been engaged within the last five years | 

lhe full programmes of the Third World Power | outside London is almost negligible, and at the | 
Conference and of the Second International Congress present time, the proportion of apprentices to 
on Large Dams, which are to take place concurrently | fitters’ mates (i.e., semi-skilled labourers) for the 


The number of apprentices 





The 





in Washington from September 7 to 12, 1936, have | country as a whole is only about one to five. 
now been received. As has already been announced, Committee therefore recommends, as a matter of 
the main subject for discussionat the first of these im- | urgency, that steps should be taken to increase the 
Lin proportion of skilled workers and, with this end 
This will be dealt with under seven main headings, |in view, have adopted a scheme for the develop- 
emphasis being particularly laid on the relationship} ment of indentured apprenticeship. As a result, 
between power resources and their development and | the Council has decided to establish a National 
use in the social and economic interests of nations.| Apprenticeship Council and to organise Area 
In order to develop a logical and unified treatment | Apprenticeship Committees, consisting of an equal 


portant gatherings will be National Power Economy. 


of the major factors in the national power economy | 1 


of all countries and to produce a comparative study | country. Though these committees will be estab- 
on parallel lines of the problems present in the | lished ‘immediately, the consideration of questions 
several countries of the world, each country has relating to apprenticeship wages will be deferred 
been requested to prepare a single national paper | until the scheme has taken practical shape. The 
dealing with each of eighteen “topics of dis- Council have also requested the Ministry of Labour 
and to prepare these communications on 





cussion ” 


1umber of employers and operatives throughout the 





to the prizes which are awarded by the Council 
to successful students at technical classes in heating 
and ventilating engineering, in its forthcoming 
pamphlet on Careers for Boys Leaving School. 








THE ENGINEERING OUTLOOK. 
[X.—AGRICULTURAL MACHINERY. 

As was predicted at this time last year, there was 
a steady improvement in most branches of the agri- 
cultural-machinery industry throughout 1935, while 
in some branches, notably the manufacture of 
agricultural tractors, the year 1935 showed a record 
level of activity. In the absence of production or 


TaBLeE I.—Agricultural Machinery (including Agricultural 
Tractors). United Kingdom Exports. 


Index 






































| | Index Value 
Monthly Average. Volume. | (1913 = pet (1913 - 
| } 100) on. 100) 
Tons. | £ 
1913 .. . | 6,125 | 100 40-7 100 
1929 
Ist Qr. .. - 1,378 22 77-6 190 
2nd ,, es a's 2,246 36 al-s 201 
3rd_,, 45 +o 2,378 38 77-0 189 
4th ,, - - 1,995 32 75:2 184 
1930 
Ist Qr. .. ..| 2,142 35 66-1 162 
2nd ,, si * 2,487 40 78-0 191 
ae. -ye"~-0v ws 1,609 26 81-0 199 
4th ,, - - 961 15 85-6 210 
1931 
Ist Qr. .. ee 821 13 84-0 206 
2nd ,, ie ate 1,087 17 63-4 155 
ard, a os 1,455 | 23 68-4 168 
4th ,, 6% + 78l | 12 2-2 202 
1932— 
Ist Qr. 732 12 73-9 182 
2nd ,, 72 12 86-7 213 
3rd es 645 11 78:8 194 
4th ,, ve . ‘} 529 9 76°8 189 
1933— 
ist Gr. .. - 699 11 83-4 205 
2nd os es 1,032 17 86-9 214 
3rd 758 12 80-4 198 
4th ,, 604 10 77:9 191 
1934— 
Ist Qr. 809 | 13 74-4 183 
2nd 1,145 | 19 77°6 191 
3rd 925 15 87°3 214 
4th 836 14 86-0 211 
1935. | ¥ ae 
Ist Qr. 994 | 16 72-0 177 
2nd ,, | 1,700 | 28 | 67:6 166 
Srd 1448 | 24 73-7 181 
4th 1,266 | 21 71-8 176 
' 
TaBue II.—Agricultural Machinery (including Agricultural 
Tractors). United Kingdom Retained Imports. 
\ | 
| Index Value Index 
Monthly Average. Volume, | (1913 = a oe 
| 100). on. le 
sina AOR UOT CT ahaa 
} Tons. £ 
1913 .. 795 100 32-0 100 
1920 
ist Qr. 727 91 60-7 189 
2nd 695 | 87 | 67-9 212 
3rd | 413 52 70°5 220 
4th 709 89 =§| 76-3 238 
1930 
Ist Qr. 970 | 122 59-7 186 
2nd 702 AN |} 65-2 203 
3rd el 72-0 225 
4th | 663 | 83 64°6 201 
1931— “ jiu si } 
Ist Qr. 33 117 61-9 | 193 
2nd | 987 | 106 | 61-9 | 198 
eee ” 485 | 61 78:7 | 245 
ith ,, . Be 1,249 157 68-6 | 214 
1932 
Ist Qr. 818 103 | 75-5 | 286 
2nd 779 =| 98 | 64°7 202 
3rd | 476 | 60 |) (77-6 243 
4th | 148 19 100°3 | 313 
Ist Qr. 239 30 89-6 | 280 
2nd | 432 a4 72°3 226 
3rd 378 is | (63-7 190 
ith | 372 47; «70-9 | 222 
— = oe. ue 1982 
Ist Qr 5209 | 67 61-6 | 192 
2nd ,, 702 | 8x 60-4 | 188 
3rd 651 82 | 70-2 219 
ith 355 | 5 | 71-8 224 
1935 | | 
lst Qr. | 73 | 22 64-6 | 204 
2nd 1,110 140 62-0 194 
3rd } 800 | 102 74-1 241 
4th 739 | 4 68-7 215 














employment statistics it is not easy to show the 
fluctuations in the fortunes of the industry from year 
to year. It appears, however, that the level of 
production, after declining in 1932 to little more 
than 40 per cent. of the 1928 level, recovered to 
about 60 per cent. in 1934 and 75 per cent. in 1935. 
These figures do not, however, show the full effects 
of the depression, since the activity of the industry 
had already been declining for some years before the 


to include some reference to the new scheme, and! depression became acute. Thus, the output of the 
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industry, including agricultural tractors, was valued 
at 2,986,0001. in 1930 against 3,726,0001. in 1924. 

Of the 1930 production, the most important 
category was grass and lawn mowers, the output 
of which was valued at 962,0001., followed by ploughs 
(351,0001.) and tractors (279,000/.). Exports in 
1930 were valued at 1,644,000/., thus accounting 
for about 50 per cent. of the output, since it must be 
remembered that the output value is ex-factory, 
while that of exports is f.0.b., and includes, therefore, 
the cost of packing and transport from the works to 
the port of shipment. 

The trend of exports is, therefore, an important 
indication of the activity of the industry. After 
reaching a peak of 23,991 tons, valued at 1,871,000/., 
in 1929, exports of agricultural machinery declined 
steadily to 7,898 tons, valued at 620,000/., in 1932, 
but had recovered to 11,145 tons, valued at 904,000/., 
in 1934. In 1935, there was a very substantial 
improvement to 16,220 tons, valued at 1,147,000/. 
The increase was, however, almost entirely due 
to the rise in exports of agricultural tractors from 
1,709 tons in 1934 to 6,527 tons in 1935, with the 
result that in the latter year tractors accounted for 
40 per cent. of the total exports, ploughs 20 per cent., 





lawn mowers 7 per cent., and threshing machines 
TABLE 
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Per 

t cent 
Lavi 5-4 
2,288 6-6 
83-0 


4-1 


'nited Kingdom 

trermany 

U.S.A 
France 


28,989 i] 
1424 | 
34,572 


Total 100-0 
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Total 101,681 | 100 0 | 


7 per cent. The rise in the exports of tractors is to 
be accounted for largely by the establishment of the | 
manufacture of Fordson tractors at Dagenham, the 
company reporting an increase of 400 per cent. in 
overseas sales in the first seven months of 1935, as 
compared with the corresponding period of 1934. | 
These machines are exported to most of the principal | 
agricultural countries, including the United States, 

where they are distributed by Sherman and Shep- 

hard, Inc., of New York. The first order from this | 
source for 204 tractors was placed in February, | 
and it was anticipated that a substantial demand 

would be maintained. 

There is no doubt that the tractor is finding in- 
creasing application on the farm and is no longer 
being used solely for heavy work, such as ploughing. 
The advantages of the tractor can be gauged from | 
the fact that whereas single-furrow horse ploughing 
can cover from 1] to 3 acres a day, a_ tractor- 
drawn multiple-plough can cover 20 acres, while 
the tractor-drawn drill can sow 70 to 80 acres | 
a day against 10 to 15 acres in the case of a horse | 
drill. 

A monthly average of quarterly exports of agri- | 
cultural machinery from the United Kingdom is | 
shown in Table I, on page 235. 

Turning to the home market, British manufac- 
turers of agricultural machinery have been increas- | 
ingly hampered in recent years by the fact that the 
size and nature of the majority of English farms | 
are not such as to warrant the use of the more 
advanced types of agricultural machinery, and this | 
factor, in addition to limiting the home demand, 
has had an adverse effect on exports in that the type 
of machine required abroad is very different from 
that which is suitable in this country. Nevertheless, 
the Oxford Conference on ‘* Mechanisation in Mixed | 
Farming,”’ held in January, 1936, showed that 
there is a very considerable interest in mechanisation | 
in this country, and that considerable advantages | 
can be achieved from a greater use of agricultural 


28,551 
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machinery, provided that a suitable farming 
technique can be worked out. During the last 
twenty or thirty years, the introduction of petrol 
and, later, of heavy-oil engines has brought new 
possibilities into farming, but their development 
has been so rapid that the best methods of utilisation 
have not yet been worked out. Individual farmers 
have adopted these petrol and oil-driven machines 
in varying degree, but while a few have attempted 
to adapt their systems in order to obtain the maxi- 
mum advantage, others, probably the majority, 
have merely fitted the machines into their old 
systems. It was pointed out at the conference that 
while the maximum advantages of mechanisation 
were, of course, to be obtained from the large-scale 
type of farm characteristic of Canada and other 
overseas countries, considerable advantages could 
also be achieved on small and medium-sized mixed 
farms, such as are characteristic of this country. 
The interest aroused by the conference is a hope- 
ful sign for the future prospects of agricultural 
machinery makers, but any expansion in demand is 
likely to be slow in making itself felt. Another 
hopeful sign is that the trend from arable to pasture 
land, which has been continuous since the war, was 
arrested in 1935. In 1914 there were 10,998,000 
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AGRICULTURAL MACHINERY. VOLUME IN LONG TONS. 


French market itself has been extremely depressed 
in recent years, and in the year ending October 31, 
1935, the Cie. Frangaise de Matériel Agricole 
et Industriel showed a loss of approximately 
1,000,000 francs. It is reported, however, that an 
improvement of 30 per cent. to 35 per cent. in the 
demand for agricultural-machinery has taken place 
in France since last December. 

In Germany, the lowest point of the depression 
was reached in 1932, when the total output of the 
agricultural-machinery industry was valued at 
RM. 103 million. Although German exports have 
not shown any very substantial increase since that 
year, the output of the industry is stated to 
have increased to RM.135 million in 1933, to RM.160 
million in 1934, and to RM. 220 million in 1935. The 
1935 figure represents about 80 per cent. of the 
record level of production achieved in 1927-28. 

In Great Britain the improved situation has 
already been reflected in the balance-sheets of the 
principal producers, though, on account of the fact 
that the majority of the producers of agricultural 
machinery have recently been widening their 
interests considerably, the whole of the improve- 
ment in the financial results of such companies 
should not be ascribed to agricultural machinery. 
VALUE (£000’s OMITTED). 
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acres of arable land, but by 1934 this figure had; Animportant step in the absorption of agricultural 
declined to 9,250,000 acres. In 1935, however, there | machinery manufacture into the field of general 
was an increase of 144,000 acres to 9,394,000 acres. | engineering was taken with the acquisition of 


| There can, moreover, be little doubt that the various | Marshall, Sons and Company, by Thomas W. Ward, 


agricultural marketing schemes have conferred a| Limited. The former company had built up a 


greater sense of security on the farming community, | considerable business in agricultural machinery, 


| given in 


in spite of the heavy criticism to which they have to include road rollers, traction, 
been subjected, as is witnessed by the large majority 
in favour of the continuance of the milk marketing 
scheme. 

That there was a substantial increase in the home 


demand for agricultural machinery in 1935 is indi- | 


cated by the rise in imports from 6,700 tons, valued at 
438,000/., in 1934 to 10,891 tons, valued at 722,000/., 
in 1935. The largest individual item was tractors, 
which accounted for 4,629 tons in the latter year, 
and it is interesting to note that the average c.i.f. 
value of these tractors was 79/., as against 641. f.o.b. 
in the case of exports. A monthly average of 
quarterly imports of agricultural machinery 
shown in Table II, page 235. 

The increase in British exports of agricultural 


|machinery was relatively greater than that of 


Germany or France, but considerably less than that 
of the United States. This country has, however, 


| always supplied the bulk of the world demand for 


agricultural machinery, and United States manu- 
facturers have an advantage over those in other 
countries, particularly Great Britain, on account of 
the size and nature of the home market. It is 


linteresting to note that the United States have 


not yet regained the relative level of exports of 
the predepression years in respect of the countries 
Table II, which shows international ex- 
ports of agricultural machinery by value. Table IV 
shows exports from the same countries by volume, 
with the exception of the United States, for which 
figures are not available. 

It will be seen that French exports continued to 
decline and that the 1935 total was the lowest since 
the beginning of the depression. In addition, the 


is j 


extending it 


portable and stationary engines and general engineer- 


|ing products. 

| During the current year there should be a further 
slow improvement in the demand for agricultural 
machinery, both in the home market and for export, 
| since in the majority of countries primary producers 
| have now begun to feel the effects of recovery. No 
| very substantial improvement, however, should be 
|looked for in the immediate future, in view of 
| the restrictions which continue to hamper export 
| trade. 








Motor Vextctes in Sourn Arrica.—Of the 3,314 
| motor cars registered in the Union of South Africa in 
| November, 1935, 2,631 were of United States origin, and 
only 636 emanated from the United Kingdom. On the 
other hand, of the 198 motor cycles registered during the 
| month, 177 came from the United Kingdom. 

| CENTENARY OF THE LonDON AND GREENWICH RAIL- 
| WAY.—A special exhibition, which is to remain open until 
| April 30, is being held at the Science Museum, South 
| Kensington, London, S.W.7, to commemorate the 
opening of the London and Greenwich Railway the first 
| railway in London. The line was projected in 1832 by 
|Mr. G. Walter, and authorised in May, 1833, with 4 
| capital of 400,000/. ; further Acts, to increase the capital, 
were obtained in 1835 and 1837. The original survey 
was made by Mr. F. Giles, and Lieutenant-Colonel G. T. 
| Landmann, the company’s engineer, designed and 
| carried out all the works, a remarkable feature 
that the line was carried throughout on a brick viaduct. 
| Construction commenced in April, 1834, and that portion 
| of the line between Spa-road, Bermondsey, and Deptford, 
| was opened to the public on February 8, 1836. The 
| extension to London Bridge was opened with much 
|ceremony on December 14, 1836, while the line from 
Deptford to Greenwich was completed in December, 1838. 
| The exhibition comprises prints, books, tickets, medals 
‘and other relics relating to the railway. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue annual general meeting of The Institution of 
Mechanical Engineers was held on Friday, Feb- 
ruary 21, at Storey’s-gate, St. James’s-park, the 
chair being taken during the early proceedings by 
the retiring President, Colonel A. E. Davidson, 
D.S8.0., A.D.C., and later by the newly-elected 
President, Mr. H. N. Gresley, C.B.E. 

After the transaction of the routine business 
Colonel Davidson announced that the Council had, 
that afternoon, elected Mr. William Taylor, 0.B.E., 
F.R.S., Past-President, an Honorary Life Member, 
in view of his eminent scientific attainments. Mr. 
Taylor, in a happy speech, addressed particularly 
to the younger members, urged those members to 
endeavour to write papers for presentation before 





a | 








; Nominal | actual Maximum Maximum 
Flange. Bore | Bore Steam Tempera- 
; | ¥ | Press. ture. 
| | 
| | | 
' ' 
| 
Ins. | Lb. per Deg. F. 
square inch. 
B.S.T. | 8 in. | 8 1,400 | 800 
American .. | Sin. | 7 1,350 | 750 
German ' 200 min. 7°8 1,422 | 752 
PRESSURE TO INSIDE 
B.S.1. 8 in. 8 1,400 | 800 
American 8 in. 7 1,350 750 
7:37 1,422 752 


German ..| 200 mm. 


the Institution, his own early experience having; in preparation. Arrangements had been made for 


led him to realise the real educative value of the 
research involved. 


PRESENTATION OF PRIZES. 


Colonel Davidson then presented the prizes 
awarded by the Council during the past session. 
The list included the prizes awarded for papers, the 
names of the recipients of which were given in 
ENGINEERING, on page 127 ante. The Associate 
Members’ Examination Prize was won by Mr. Arnold 
Holroyd, B.Sc. Graduates’ Prizes were awarded 
to Mr. A. C. Hutchinson, B.Sc., Mr. W. Lennon, 
Mr. 8. W. Lister, B.Sc., Mr. R. L. Willott, B.Sc., and 
Lieut. J. Matthews, R.A.O.C. 


ANNUAL REPORT. 


The annual report for the year 1935 was then | 


presented. 


pended :— 


TRE eighty-ninth annual report showed a net increase 
on the roll of membership of 347 names, the total now 
having reached 11,913. The additions during the year 
numbered 1,097, the difference of 750 being accounted 
for by deaths, resignations, &c. All the grades showed 
an increase in the net totals except those of companions 
and students. Amongst the losses by death, the following 
names appeared: Sir J. Alfred Ewing, K.C.B., chairman 
of the Refrigeration Research Committee and member 
of Council from 1915 to 1918; Mr. William Fe n, 
former Honorary Corresponding Member for the New 
secland Advisory Committee; Captain W. H. Upton 
: arshall, R.E. (T.A.), Secretary of the Southern Branch ; 
TT, Alfred Saxon, Chairman of the North Western Branch, 
—e- 1924; Mr. William Sisson, chairman of the Western 

ranch, 1929-1930; and Mr. Henry Adams, who had 
en a member for sixty years. The accounts for the 
_ showed a balance of revenue over expenditure of 
— as compared with 1,155l. of the previous year, the 
— revenue being 36,4811., as against 34,9131. for 1934. 
‘rants made by the Council for the Branches and 


A summary of the report is here ap- 


Graduates’ Sections amounted to 2,022I., exclusive of 
ustrative and other charges at the Institution 
juarters, as against 1,985l. for last year. 

had been formed during the year 
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of the mechanical engineer and one meeting had been 
held. A meeting, extending over two days, had been 
held of the Internal Combustion Engine Group. The 
Inventions Advisory Committee had considered mecha- 
nieal engineering inventions submitted by some 16 
applicants and had prepared a memorandum on patent 
rights and ownership of inventions by employers, and 
giving advice to inventor-owners of patents; this 
memorandum was now available. Research work on 
iron-rich iron-manganese alloys for the Alloys of Iron 

h Committee had continued at the National 
Physical Laboratory. Work on Cutting Tools had been 
carried out by a Sub-Committee on Tungsten Carbide Tools 
under the chairmanship of Professor Dempster Smith, 
M.B.E., and a statement would be issued giving an indica- 
tion of what further work could usefully be done. Research 
for the Pipe Flanges Research Committee under the 
chairmanship of Mr. H. L. Guy, had been continued at 
the National Physical Laboratory, under the direction 
of Dr. H. J. Gough, M.B.E., and all parts of the approved 
programme had been pursued. The Welding Research 
Committee under the chairmanship of Professor F. C. 
Lea, O.B.E., had continued its work and a report was 


























carrying out large-scale tests on welded drums. Researches 
had been conducted in the laboratories of the University 
of Sheffield in connection with the effect of high tempera- 
tures on metals. Repeated stress tests at high tempera- 
tures had shown the importance of the periodicity of 
stress cycles. A machine had been constructed for 
studying the effect of combined tensile and torsional 
stresses. In Professor Coker’s laboratory, research into 
thermo-elastic measurements of high local stresses 
in machines had been prosecuted and a report would 
appear in due course. At the Regent-street Polytechnic, 
London, researches had been continued on the classifi- 
cation of powdered materials. Notes on other researches 
had appeared in the Journal during the year. The 
Council were willing to examine problems submitted 
by members and others in connection with mechanical 
engineering, with a view to considering whether systema- 
tie research upon them was advisable. 


After some comments on various points in the 
Report, Colonel Davidson proposed that it be 
adopted. The motion was seconded by Mr. Gresley 
and was then carried unanimously. 


APPOINTMENT OF AUDITORS FOR 1936. 


Lt.-Colonel R. G, Bamford, V.D., then proposed, 
and Major J. F. X. Miller, R.A.O.C., seconded, that 
Mr. Raymond Crane, F.C.A., 46-47, London-wall, 
E.C.2, be re-appointed to audit the accounts of the 
Institution for the coming year. This motion was 
unanimously approved. 


ELECTION OF OFFICERS. 


The secretary then announced the result of the 
ballot for officers for the year 1936. As President, 
Mr. H. N. Gresley, C.B.E.; as Vice-Presidents, 
Mr. R. E. L. Maunsell, C.B.E., and Sir John E. 
Thornycroft, K.B.E. ; as Members of Council, 
Mr. John Belliss, Mr. James Brown, C.B.E., Mr. 
Claude D. Gibb, M.E., Dr. H. J. Gough, M.B.E., 
Dr. Harold Heywood, M.Sc. (Associate Member), 
Professor F. C. Lea, O.B.E., and Professor A. L. 
Mellanby, D.Sc. 


Thornycroft had been elected Vice-President. The 
name of Thornycroft, he said, was known all over 
the world in connection with high-speed vessels. 
His successor in the chair, Mr. Gresley, needed no 
introduction, but his achievement in the high-speed 
Silver Jubilee train of last year was noteworthy. 
He was quite sure that when Mr. Gresley’s term of 
office came to an end, he would be regarded as one 
of the outstanding Presidents of the Institution. 

Mr. Gresley, on taking the chair, said that he felt 
the occasion did not call for a speech, so he would 
only express his appreciation of the honour conferred 
upon him and promise to do his best to follow the 
excellent example that had been set by his pre- 
decessor. 

Mr. Loughnan St. L. Pendred, Past-President, 
then proposed, in felicitous terms, a vote of thanks 
to the retiring President, in the course of which he 
alluded to Colonel Davidson’s approaching assump- 
tion of the position of Director of Mechanisation at 
the War Office. The members would wish to thank 
him for the services he had rendered to the Institu- 
tion and wished him every success in the new duties 
he would shortly be called upon to perform for the 
country. 

Mr. William Taylor, Past-President, seconded the 
motion in an equally appreciative manner, and on 
its being put to the meeting, it was carried with 
hearty acclamation. Colonel Davidson, in acknow- 
ledgment, referred to the support he had received 
from the Council and from General Mowat and the 
other members of the Institution staff. The members 
of the defence forces greatly valued the co-operation 
of the practising engineer as represented by the work 
of the Institution. 


Prpk FLANGES RESEARCH. 

The President then called upon Dr. H. J. Gough 
to read the “ First Report of the Pipe Flanges 
Research Committee.” We commence to reprint 
this report, in abridged form, on page 243 of this 
issue. 

In the discussion which followed, many of the 
speakers illustrated their remarks by a number of 
slides of tables, &c., and read their communications. 
The President observed on several occasions, that this 
type of contribution could be more suitably conveyed 
by writing, as information was being added rather 
than specific questions on the report being put. In 
consequence, we have only attempted to indicate the 
general sense of the discussion rather than to record 
it fully. The first speaker was Mr. H. L. Guy, 
Chairman of the Committee, who commented on 
some matters which had arisen since the report 
had been prepared. One of the more important 
points in the tests relating to the tightness of a joint 
was that these suggested that there should be a 
narrow band of constant width near the inner bore 
of the facing, which should be tight independently 
of the whole width of the facing. Examination of 
the results might lead to the conclusion that this 
condition was peculiar to the loading system adopted 
in the tests. This was not the case and in support 
some other experiments might be quoted. These 
had been made to assist in designing a steam turbine 
which had to operate at a pressure of 1,800 lb. per 
square inch and a temperature of 930 deg. F. There 
had been no leakage. 

Mr. Guy then showed a slide of a number of joints 
made with different widths of facing, all in the 
vicinity of the bolt circle, and one with two circles 
of bolts. The widths varied in the ratio of about 
3 to 1, but the ratio, “‘ The total load applied to the 
bolts/The total hydraulic load ” remained constant, 
independent of the facing width. As the elastic 
tendency of the joint faces in these tests was exactly 

opposite to that of the joints tested by the Com- 

mittee, in which the facing was next to the bore, 

whilst the same characteristic result was obtained 

in both cases, the conclusions as to the value of a 

narrow facing were not invalidated by being arrived 

at from using one type of testing apparatus only. 

Mr. Guy then described some experiments made 

with a view to elucidating the difference in stiffness 

in the flanges screwed and welded on and those 

welded on only. The experiments had been made 

on a model pipe with the flange and a short length 

of pipe cut out of the solid. The results agreed 





At this point, Colonel Davidson vacated the chair 
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tests on screwed and welded flanges, and it might 
be concluded, therefore, that the wholly welded-on 
flange was much less stiff than these, a condition 
probably obtaining from some peculiarity in the 
weld. It must also be accepted that Waters’ and 
‘Taylor’s analysis was not applicable to really heavy 
flanges. 

Mr. Guy then stated that as the 8-in. flange with 
a pressure of 1,400 Ib. per square inch, had been so 
largely used as a basis for the investigation, it might 
be useful to compare the B.S.1. flange with the 
corresponding American and German standards, and 
he exhibited a slide (reproduced on page 237) of 
such a comparison. From the data shown it was 


apparent that, taking the pressure as acting on the | 


outside edge of the facing, the bolt stress was the 
easiest for the B.S.I. flange, while the flange was 
the stiffest, as shown by the flexibility value ratio, 
and the stress on the flange was the smallest. The 
B.S.1. standardisation, therefore, represented the 
safest flange of the three systems in vogue. In spite 
of this, the work of the Committee so far suggested 
that the B.S.1. specification needed modification. 
Thus, an alloy steel nut, instead of a mild steel one, 
was indicated for an alloy steel bolt; the width of 
the facing might be somewhat increased; and the 
material of the bolts would need reconsidering with 
a view to the exclusion of those steels which showed 
very rapid embrittlement. In conclusion, Mr. Guy 
expressed some personal views as to the interpre 
tation of the B.S.I. specification for temperatures 
higher than 800 deg. F. 

Eng.-Vice-Admiral Sir Harold A. Brown, K.C.B., 
said he proposed to deal with a few minor points 
only. He would like to ask Dr. Gough for a more 
precise definition of what really constituted a tight 
joint. Apparently, the scientific view was that if 
there was only a small flow across the face the joint 
was satisfactory. His own belief was that in a tight 
joint there should be no flow across the face or there 
would be leakage. It was pleasing to learn that com- 
pressed asbestos fibre was a highly satisfactory 
jointing material, as it was a British product. The 
use of that old jointing, boiled oil, seemed to have 


some scientific standing, it had probably been of | 


greater service than had been hitherto suspected. 
As to the relative stiffness of all-welded and screwed 


and welded flanges, he would ask whether the welds | 


concerned had been examined to determine the 
extent of porosity. This definitely affected the 
question and the American specifications laid down 
the degree of porosity allowable for work of that 
kind. He wished to express the appreciation of the 
dmiralty for the work described in the report. 
Mr. W. B. Shannon dealt first with the embrittle- 
ment of bolt material, and showed a slide of a very 
full and interesting table of data relative to the 
behaviour of bolts over a number of years collected 
by the London Power Company. ‘This slide was 


exhibited by permission of Sir Leonard Pearce and | 


included material in the installations at Deptford 
West and Battersea power stations. The results 
of the tests were contained in several bulky files 
and lengthy reports, and they were, moreover, still 
continuing. A summary of them, such as that 
shown on the slide might, however, be helpful to the 
future work of the Committee. The data tabulated 
dealt with a numer of different steels, ¢.g., nickel- 


chrome, ordinary mild steel, nickel-chrome-molyb- | 


denum and some steels marketed under special 
names. Mr. Shannon was, however, owing to want 
of time, unable to cover the whole ground and con- 
cluded some brief references to embrittlement by 
enquiring whether the Committee would consider 
carrying out tests to find the superimposed stress 
due to the flanges heating up in advance of the bolts. 


Tests carried out by his own company had showed | 


that this might be as high as 5 tons per square inch, 
whilst the question was bound up with that of the 
initial degree of tightening of the nuts. 

Mr. C. H. Davy observed that the report was 
rather perplexing in places due to its elimination 
of variables which were present in practice. It was 
shown, for instance, that, under the conditions of the 
tests, copper corrugated rings gave poor results, 
whereas this form of jointing had been widely 
employed and had been very satisfactory in service. 
Towards the end of the paper, the results of the 
tests on a complete flange assembly showed that, 
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given constant conditions, the flange behaved well, | 
but did not do so under variable conditions. This | 
tallied exactly with what was found in service. | 
Many power plant engineers would probably agree | 
that failures in steam pipe lines usually occurred 
when there had been some change in the working 
of the steam range. It might be questioned then 
| whether a stiff flange was really the most suitable 
for variable conditions. The more flexible American 
| flange might meet changes more readily. He thought 
the Committee might well give some attention to the 
advantages or otherwise of flexibility. He was glad 
to read of the excellent research work done on bolts. 
It had been badly needed, and there was a British 
Standard Specification at the present time which, 
within the limits of analysis permitted, might allow 
bolts of a very unsatisfactory type to be used. 

Mr. W. F. Carey showed a number of slides illus- 
trating different types of joint ring, including some 
of the self-tightening type, e.g., the lens ring joint 
| and the wave ring joint, and referred to the latter as 
| having been illustrated in ENGIneERING.* Mr. Carey 

reserved further contributions to be made in writing. 

A communication from Dr. 8. F. Dorey was, after 
| being read in part by Mr. W. J. Ferguson, similarly 
| reserved. 

Mr. W. E. Bardgett dealt with the question of the 
tightening of the flange nuts. It was of great prac- 
tical importance to have a method recommended 
| for service conditions, of applying uniform stress to 

all the bolts and to have some data whereby the 
maximum load could be determined for any parti- 
| cular set of conditions. It would be interesting to 
| know the reasons for the adoption of the load of 
|4-92 tons on the bolt tests, seeing that the 
| stress per square inch varied with the type of bolt 
jused. Mr. Bardgett then touched upon the question 
of creep and commented on the finding of the 
Committee that mild steel nuts should not be used 
| with alloy steel bolts. Seizure of nuts on high- 
| pressure high-temperature flanges was common, and 
| it would be of great practical value if the Committee 
could establish that seizure would not occur with 
alloy steel nuts. The use of such nuts would be 
cheaper than the proposal to adopt ground threads. 
No doubt further information about the aluminium 
spraying of the threads would in due course be 
available. Some further information might be given 
as to the recommendation in the report that the 
length of the threaded portion subjected to load 
should be reduced to a minimum. It should be 
realised that the embrittlement tests made in the 
investigations did not cover all the types of steel 
available. There were several steels now available 
in which embrittlement would not occur even when 
exposed to high temperatures for long periods. 

Mr. R. W. Bailey, enquired whether, when distor- 
| tion of a flange occurred in the tests, any measure- 
iment had been made of the alteration of the dia- 
meter of the pipe in the vicinity of the flange. 
| Mr. Bailey then showed a number of slides dealing 

chiefly with welded-on flanges, and exhibited some 
data from which the life of certain types of flanges 
could be calculated. In this connection, he cited 
| Mr. K. Baumann as having drawn attention to the 
fact that the thickness of a flange for a maximum 
life had a particular value. A flange could be too 
| t' ‘ck as well as too thin. The determination of the 

ritical thickness might well be investigated by the 
Committee. 

At this point the President closed the discussion, 
and stated that Dr. Gough would reply to the points 
raised, and to any others that might be sent in, in 
| writing. He pointed out that there would be oppor- 
tunities for fuller discussion when further reports 
were made, and that, if necessary, an adjourned 
meeting might then be held. The number of mem- 
bers and others who had signified their wish to speak 
on the subject, over twenty in all, was clear evidence 
of appreciation of the importance of the subject and 
of the valuable work of Dr. Gough and all those | 
who had been associated with him. 

















Cast Concrete Propucts Assocration.—Mr. A. C. 
James has been appointed chairman, and Mr. O. A. 
Aisher vice-chairman, of the Cast Concrete Products | 
Association, Limited, 20, Dartmouth-street, London, | 
Swit 


* See page 192, ante 
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LETTERS TO THE EDITOR. 


TURBINE THROTTLE-VALVE 
DESIGN. 


To THe Eprror or EN@Ingerinc. 


Srr,—I have read with great interest Mr. Sabine’s 
article in the issue of ENGtNgeERING dated January 31, 
and would like to make the following observations : 

I am in agreement that for very small pressure drops 
expansion across a throttle valve is approximately 
adiabatic, and that the area required to pass an) 
given quantity of steam can be calculated by the 
method described in Mr. Sabine’s article. 

For large pressure drops, however, even within th 
critical ratio, viz., 0-547, experiments appear to 
indicate that expansion across a double-beat throttle 
valve is not adiabatic, but follows such a line as that 
shown in Fig. 1. Consequently, valve areas for larg: 


| Fig.1. aN AC 
ad 


| 


} A ' i. 
“ / 





1 A a 
iS 
Fle 
| 
1 > “i 
V AY 
Kft 
» . s 
~ ) * 4 
4 
aa + $2 ~ji~ “ 
} } : 
, ai + 
er aS — eee | 1 
(5331.8) Entropy o “ENGINEERING” 


Fig.2. THROTTLE VALVE DISCHARGE 
2-0, —— . ,~— COEFFICIENT 
| | | 
os Oh oe A 
bpp 





! 

1-2} — + 

> | | 

«= tO + 

Ss | | 

of + 

; | 
Soe¢—|— 

0-4-4 

| 

o-2}——_+_ + 

| | 
4—— 
(5331.4) 





pressure drops are too small if caleulated by Mr. Sabine’s 
method. It must not be overlooked that steam 
expanding across a throttle valve does no work and, 
neglecting the small velocity of approach at the nozzle 
throat, retains its initial total heat after expansion. 
If the pressure drop across the valve is only a small 
percentage of the initial pressure the expansion is 
approximately adiabatic, because the resistance offered 
to the flow of steam by the contour of the valve body 
is reasonably small, but for large pressure drops this 
resistance is considerable and destroys the true adiabati« 
expansion as represented by a vertical line on the total 
heat-entropy chart. 

I am of opinion that if we imagine steam after 
passing the throttle valve to discharge into a very 
large chamber before reaching the nozzles, then the 
expansion will approach more nearly to the true 
adiabatic line. 

Referring to Fig. 2, curve A will give the throttle- 
valve area coefficient y based on adiabatic expansion 
for any pressure drop, the area being calculated from 
the formula : 


gil even 
645 y /Ps 
des 
where 
Q pounds of steam per hour, . 
Pi steam pressure on boiler side of throttle valve, 
pounds per square inch absolute, 
v, specific volume at p, in cubic feet per |b 
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Curve B is empirical and has been plotted from a 
limited amount of experimental data on small turbines 
up to 500 h.p. output with steam pressures up to 
400 lb. per sq. in. gauge, (750 deg. F.), and yields larger 
valve areas than curve A for large pressure drops such 
as are obtained at light-load conditions. 

For small turbines throttle-valve areas can be calcu- 
lated by the method described in a paper given by 
the writer before the Manchester Association of 
Engineers in 1934.* To obtain stability in governing, 
particularly when the turbine is driving a machine 
having a known brake horse-power characteristic such 
as a pump or fan, it is essential to design a throttle 
valve having a correct relationship between lift and 
discharge area. The balancing of double-beat throttle 
valves is an extremely difficult proposition, particularly 
at very high steam pressures, and the valve shown in 
Fig. 2 of Mr. Sabine’s article is not an ideal form 
to use. 

For instance, steam discharging past the upper cone 
at high velocity will strike the ledge on the valve 
forming the seating face. This does not occur at the 
lower cone, hence the difference may give rise to 
substantial unbalanced forces, particularly at light 
loads. In the writer’s experience the best type of 
valve is one which is designed to throttle steam in a 
direction at right angles to that of the valve travel. 

Yours faithfully, 
A. FLINDLE, 
A.M.I.Mech.E. 
8, Clarendon-road, Audenshaw, 
Manchester. 
February 24, 1936. 








THE CANTIENY HIGH-PRESSURE 
BOILER. 


To THe Eprrok oF ENGINEERING. 

Sir,—In the article entitled ““ The Cantieny High- 
Pressure Boiler’ which appeared in your Journal on 
February 7 (page 146, ante) mention is made of altera- 
tions which were carried out to correct the faulty 
circulation of water and steam in the steam drum 
and vertical tube walls of this boiler. These alterations 
appear to have been effective in ensuring (1) that 
local disturbances do not occur in the steam drum ; 
and (2) that a positive natural circulation, without 
conflicting flow of steam and water, takes place in the 
primary heating surface tubes. 

Both are desirable objectives, but I would like to 
question whether it is not possible for other circulations 
to take place. This would be difficult to verify without 
actual experiment, and I would like, therefore, to know 
what tests were conducted to verify the directions and 
speeds of flow taking place in the tube walls and 
downcomers of the Cantieny boiler. 

I am, Sir, 
Yours faithfully, 
Tuomas W. Martuew, B.Sc., A.R.T.C. 
King’s College, 
Cambridge 








AIR SEPARATORS. 
To THE Epiror oF ENGINEERING. 

Str,—The illustrated article on page 166 of your 
issue of February 14, 1936, dealing with exhibits at 
the British Industries Fair, Birmingham, describes in de- 
tail an air separat ¢rwhich appears to incorporate so many 
features of the machines invented and developed by 
my father, the late Mr. Robert Moodie, that I am 
venturing to call attention to the past history of air 
separators. 

Illustrations of the earlier machines manufactured 
in this country under Patent No. 1455/1885, as made 
by Messrs. Askham Brothers and Wilson, of Sheffield, 
were probably familiar to your readers and these are 
probably the separators referred to in your article as 
being “ of usual design.” 

Prompted by requests for higher efficiencies from 
Continental users of these machines, Mr. Moodie carried 
out further research over a number of years which 
resulted in Patents No. 5083/1907 and No. 9489/1909 
being taken out. 

An examination of these patents will show that a 
combination of the fan, throwing discs varying in 
number, spacing and position, and of various types 
of guide blades, was developed at this stage. This 
combination was varied to suit different materials and 
to produce varying degrees of fineness as required. 

Air separators manufactured under these patents by 
Messrs. Gebriider Pfeiffer, of Kaiserslautern, Germany, 
Were sold in large numbers throughout Europe, but the 
British patents lapsed through lack of interest. 

While, therefore, it is satisfactory to know that a 
British manufacturer has now found it possible to put 
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a machine of this type upon the market, it will not 
be very encouraging for British inventors if the merits 
of essential features of their designs are only realised 
after a lapse of thirty years. 

Perhaps I should state that I have no financial 
interest in connection with this subject, my letter 
being prompted by a desire that some acknowledgment 
should be given of the debt which our country owes to 
its inventors. 

Yours faithfully, 
Tuos. Moonpre, M.I.Mech.E., M.I.H.V.E. 
Larchwood, 
The Mount, Leatherhead. 
February 19, 1936. 








COLLOIDAL FUEL. 


THE paper on the subject of ‘ Colloidal Fuel,” read 
by Dr. A. B. Manning and Mr. R. A. A. Taylor, both 
of the Fuel Research Board’s staff, before the Institu- 
tion of Chemical Engineers, on February 21 last, 
carries the theoretical conception of this type of fuel 
a stage nearer to complete understanding. At this 
meeting and at others, there has been opposition to 
the name “Colloidal Fuel,” partly on the ground 
that the coal, at all events, is not ground to that 
degree of fineness which would entitle it to the designa- 
tion “ colloidal”; at the same time, to judge from 
the present researches, a suitable oil for the suspension 
of coal appears to have a gel structure under certain 
conditions. The alternative name of oil-coal fuel is 
favoured in many quarters. “Coal-oil” is to be 
avoided because it gives the impression of referring to 
an oil derived from coal. 

The authors pointed out that the principal advantage 
of this mixed fuel was that it could be handled in the 
same way as oil, but that the price of coal per therm 
is only about half that of oil per therm, so that the 
mixture has the ease of handling associated with oil, 
and at a lower cost. The size of particle of the coal 
in an oil-coal fuel ranges from ly or 2u to 65y. The 
65 size appears to be that generally favoured on 
account of cost of grinding, and roughly corresponds to 
100 per cent. through 100 I.M.M. mesh, and 85 per cent. 
through 200 mesh, 7.e., to that now used for pulverised- 
fuel firing. The prospects of oil-coal fuel coming into 
commercial use depend on the consideration of whether 
it is technically and economically sound. The authors 
state in their paper that “ no information seems to be 
available publicly on the behaviour or prospects of the 
fuel in Diesel engines *’; it was stated in the discussion, 
however, by Mr. Hamilton Martin, that he had used 
colloidal fuel in an 80-h.p. Diesel engine successfully. 
It was found that the fuel burnt more easily than oil 
or brown-coal dust, and that it ignited at some 23 
atmospheres pressure, as compared with 30 atmos- 
pheres to 45 atmospheres for other Diesel fuels. This 
observation of the combustion of the fuel under pressure 
is interesting when contrasted with the authors’ 
observation that in boilers the two constituents burn 
more or less independently, the oil first, and then the 
coal, so that it is necessary to provide sufficient space 
for the complete combustion of the slower-burning 
solid particles before the flame impinges on the boiler 
tubes. A formula has been derived by the authors for 
calculating the economics of the system, showing that 
the cost of colloidal fuel works out at about 0-99d. 
per therm, as compared with oil at 1-13d., taki 
account of all such items as the cost of mixing an 
grinding, freightage, and so forth. 

The principal contribution to the subject made by 
the authors is upon the theoretical side, and concerns 
primarily the physical condition of the oil. The 
authors have followed up the Cunard Steamship 
Company’s work, which showed that some fuel oils, 
especially those produced by cracking, form stable 
suspensions of pulverised coal, of the size described as 
economically producible, without the use of a stabiliser. 
The properties of oils which are suitable for this 
purpose have been investigated. With one exception, 
the origin of which was unknown, all oils found to be 
suitable were cracked oils. It is found that suitable 
oils correspond to Iranian oil with sodium stearate 
addition. They do not appear to possess a clearly- 
defined gel structure, but they “ show a type of struc- 
ture resembling a gel” at low velocity gradients. 
The viscosity increases as the rate of shear decreases. 
When any given particle of coal starts to fall through 
oil it has a very small initial velocity. When many 
particles are closely packed together, the initial rate of 
fall is still less; for example, a single particle of coal 
passing through a 240-mesh B.S. screen will fall 
through oil at the rate of 0-00167 cm. per second, 
but with a 40 per cent. concentration of coal in the 
oil, the rate of fall is only 0-00003 cm. per second. 
At these rates of fall a suitable oil behaves as if it 
were gelatinous, and the coal is unable to move. 
When such an oil-coal mixture is stirred—as when it 














course of a few hours the gel structure is re-formed. 
It was suggested that this loss of “‘ dilute gel structure " 
upon agitation might prevent the use of oil-coal 
mixtures at sea where the fluid would rarely be at 
rest. Apparently the more frequently the oil is 
agitated, the longer is each succeeding period before 
the dilute gel structure is re-established. 

Finally, attention may be directed to the experi- 
mental methods employed. Measurement of the rate 
of settling of an oil-coal suspension is difficult and 
laborious, The authors have devised an ingenious 
| apparatus consisting essentially of a glass tube holding 
| the suspension, fitted up as a compound pendulum 
| that will oscillate upon knife edges carried upon agate 
| surfaces. From the period of oscillation of the pen- 
dulum, the centre of gravity of the mixture can be 
calculated, and from that the average settlement per 
particle, The rate of settlement is not proportional to 
the period of the pendulum. The more rapid fall 
during the first day or two with the suitable oil is by 
reason of the time taken to establish the dilute gel 
structure, Measurement of the time taken for re-forma- 
tion of the dilute gel structure is determined as follows : 
the oil is vigorously stirred, or preferably heated, and 
then introduced to a convenient level in a capilliary 
U-tube, which, with its contents, is stored in a constant- 
temperature bath. The level of the oil in one limb is 
displaced about 1 in, by applying a pressure, and then 
the time taken to flow back some three-quarters of this 
distance is measured. The level is then again dis- 
placed, and the oil is left a period before another observa- 
tion of the time of flowing back. 











CONFERENCE AND EXHIBITION 
ON WELDING AT SWANSEA. 


A CONFERENCE on the science of welding and an 
exhibition relating to welding technique and testing is 
being organised by the Engineering Department of the 
University College of Swansea, Singleton Park, Swansea, 
and will take place during the afternoon and evening 
of Wednesday, March 4. At 7.30 p.m., Professor 
F. C. Lea, chairman of the Welding Research Committee 
of the Institution of Mechanical Engineers, will deliver 
a lecture, illustrated by lantern slides, and entitled 
“* Some Researches in Connection with Welding.” The 
chair will be taken by Principal C, A. Edwards, F.R.S., 
and a short discussion will be held after the lecture. 
The programme also includes an informal discussion 
for practical welders, which will be under the chair- 
manship of Mr. W. C. Mitchell, B.Sc., M.I.Mech.E., 
while a series of slides dealing with welding in strip- 
mill practice will be shown by Mr. J. 8. Caswell, M.Sc., 
at 6.15 p.m. The exhibition, which is being held in 
connection with the conference, will open at 3 p.m., 
and will close at 7.15 p.m. A number of prominent 
firms and institutions have already agreed to furnish 
exhibits, and, among other items of special interest, 
will be a joint exhibit by Messrs. The British Mannes- 
mann Tube Company, Limited, and Messrs. The Unit 
Superheater and Pipe Company, Limited, illustrating 
their recent welding experiments preparatory to the 
construction in this country of the Loeffler boiler. The 
organising secretary of the conference and exhibition 
is Professor Frederic Bacon, Professor of Engineering 
at the University College of Swansea, who will be 
pleased to send invitations to engineers who desire to 
attend. 








Tue Baver-Wacnu Exnavust-Tursine System.—The 
number of orders placed for Bauer-Wach exhaust turbines 
is rapidly approaching the 400level. In 1935, 67 turbines 
were ordered, all of which, except three, were for installa- 
tion in new ships. Itis of interest to note that, during 1935, 
every ship ordered in Germany, except very smail ones, 
in which steam reciprocating engines are to be installed, 
will be fitted with an exhaust turbine. Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Neptune 
Works, Walker, Newcastle-upon-Tyne, 6, have received 
orders for 70 sets of exhaust turbines and, at present, 
have ten sets under construction in their shops. 


Tuition By CorresPoNDENCE.—At the 8th annual 
dinner of the British Institute of Engineering Technology 
and British Tutorial Institutes, held on Tuesday, February 
18, some interesting figures attesting the growth of tuition 
by correspondence were given by Mr. H. Hum. The 
total number of students enrolled in the organisations 
was, he said, 16,443, an increase of over 2,000 on last 
year’s roll. This excluded the Dominion students, of 
whom there were 2,587, that is about double the previous 
year. In the examinations for entry to the three major 
technical institutions, 55 students prepared by them 
had passed for the Civil Engineers, 47 for the Mechanical 
Engineers, and 56 for the Electrical Engineers. Mr. J.J. 
Cleaver, who occupied the chair, in reading congratulatory 
cables from the branches in South Africa, Australia, 
India and Canada, stated that it was —— a branch 





is pumped—it behaves as if the oil were quite fluid 
and the gel structure had disappeared, but in the | 


would shortly be opened in New York, followed later 
by a branch in Palestine. 
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LABOUR NOTES. 


Tue new wages claim of the engineering trade unions 
was submitted to the Engineering and Allied Employers’ | 
National Federation at a conference in London, on | 
Thursday last week. It was for an advance of 14d. an | 
hour to time workers, an equivalent increase to piece- | 
workers, and revision of the 1931 agreement on piece- 
work, nightshift, overtime and coupling-up rates. | 
Addressing the conference in support of the claim, | 
Mr. J. C. Little, the president of the Amalgamated 
Engineering Union, said that notwithstanding the 
increase of 2s, per week given in July last, the wages of | 
operative engineers were still exceedingly low com- | 
pared with those of many other grades of workers. | 
The 648. Lld. per week paid in London and the 60s, a | 
week paid in Birmingham and Manchester to fitters | 
and turners were less than the wages paid to skilled 
men in electrical installation work, vehicle building, | 
cabinet making and building. They also compared | 
badly with the rates paid to skilled workers in several 
industries governed by Trade Boards. Production and 
profits had advanced considerably during the past year 
and the prospects were very encouraging. Wages, 
however, had not improved at the same rate as produc- | 
tion. “In our view,” Mr. Little said, “ the time has | 
arrived when an effort should be made to secure some | 
return to the workers on account of the increased pro- | 
ductivity, whatever the state of trade may be.” 


| allowances and 913 persons not in receipt of benefit 


On the claim for restoration of the pre-1931 working 
conditions, Mr, Little said that the changes made then | 
were made on the ground that the industry was in a 
depressed state. The circumstances to-day were 
different, and in the light of them the unions held that 
the cuts made in 1931 should be restored without 
further delay. The employers promised to give the | 
matter careful consideration and to reply to Mr. Little’s | 
statement as soon as possible. 
By a substantial majority, executive representatives | 
of the shipyard trade unions agreed, at a meeting in | 
London, on Wednesday last week, to accept a wage | 
increase offered by the Shipbuilding Employers’ Federa- | 
tion. The original demand of the unions was for an 
advance of 2d. per hour to time workers and of the | 
equivalent to pieceworkers. The offer made by the | 
employers and accepted by the men’s representatives, 
was an increase of 2s. per week in the bonus paid to 
time workers and of 4 per cent. on piecework prices. 
The new rates are to be paid to all male workers of 
21 years and over, as from the beginning of the first 
full pay week in April. Only men whose wages fluc 
tuate with shipbuilding and ship-repairing wages are, 
however, to get them. Men whose wages fluctuate 
with wages in other industries are excluded. A condition 
attached to the agreement is that no step shall be taken 
towards an alteration in wages until after the lapse of | 
nine months from the date of the advance. 


| 


At the end of January, 14,322 members of the Boiler- 
makers’ and lron and Steel Shipbuilders’ Society were 
‘signing the books,’ compared with 15,285 a month | 
earlier. The number of members on superannuation | 
benefit decreased in January from 1,987 to 1,953, and | 
the number on sick benefit increased from 753 to 891. | 
In December, the expenses amounted to 2,787/. 13s. 5d. ; 
in January, which had to bear five weeks’ outlay, they 
were 3,5561. 14s. 74d. There was a net decrease of 6 
in the membership. 


| automatically upon all divisions of the population. 


Mr. M. Hodgson has been elected general secretary | 
of the Boilermakers’ and Iron and Steel Shipbuilders’ | 
Society in succession to Mr. John Hill. There were | 
10 candidates for the office, and Mr. Hodgson had a | 
clear majority over his nine opponents on the first 
ballot. Mr. Hodgson was at the time of his election 
chairman of the executive council. 


The Ministry of Labour Gazette states that, among 
workpeople between the ages of 16 and 64, insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage of unemployed was 16-3 at 
January 20, as compared with 14-2 at December 16, | 
and 17-6 at January 28, 1935. For males alone, the 
percentage at January 20 was 18-5 and for females 
10-5, At December 16, the corresponding percentages 
were 16°3 and 8-7, and at January 28, 1935, they were 
19-9 and 11-6. : 


At January 20, there were 1,732,503 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 146,513 more 
than at December 16, but 149,531 less than at Janu- 
ary 28, 1935. Part of the increase over a month ago 
in the numbers wholly unemployed, was due to regis- 
tration for employment of juveniles who reached school- 
leaving age at the end of the Christmas term. The 


| total on January 20 included 1,371,860 men, 68,420 | 


| advances in wages were granted in all districts as from 
| January Ll. | 


| instead of centring upon a redistribution of an existing 


| Supreme Court declaring certain New Deal legislation 
| unconstitutional, the editor of the Monthly Journal of 





boys, 229,195 women, and 63,028 girls. It was made | 


up of 678,585 insured persons with claims for insurance | 
benefit, 698,949 applicants for unemployment allow- | 
ances, 209,354 other insured persons (including 28,316 | 
insured juveniles under 16 years of age) not in receipt | 
of benefit or unemployment allowances, and 145,615 | 
uninsured persons. 


There were registered as unemployed in Great Britain | 
248,065 men, 4,775 boys, 87,233 women, and 5,044 | 
girls, who were on short time or otherwise suspended | 
from work on the understanding that they were shortly | 
to return to their former employment. The total of | 
345,117 was 139,543 more than at December 16, but | 
8,877 less than at January 28, 1935. It included 
299,654 persons with claims for insurance benefit, 
17,440 applicants for unemployment allowances, and 
28,023 persons not in receipt of benefit or unemploy- 
ment allowances. 


Of persons who normally seek a livelihood by means | 
of jobs of short duration, there were on the registers 


| in Great Britain 80,018 men, 145 boys, 1,920 women | 


and 19 girls; these are largely employed in dock and 
harbour service. The total of 82,102 was 5,101 more 
than at December 16, but 7,243 less than at January 28, 
1935. It included 61,913 persons with claims for | 
insurance benefit, 19,276 applicants for unemployment | 


or unemployment allowances, 


The changes in rates of wages reported to have come 
into operation in January resulted in an increase of | 
about 218,000/. in the weekly full-time wages of | 
1,555,000 workpeople and in a decrease of 501. in those 
of 5,500 workpeople. Nearly half of the workers | 
affected by increases were coal miners, to whom | 
Other workers whose wages were increased 
included blastfurnacemen in West Cumberland, North 
Lancashire, Northamptonshire and North Stafford- 
shire; women in the engineering industry; work- 
people engaged in textile bleaching, dyeing and finish- 
ing; building trade operatives in most localities in 
England and Wales, and painters in Scotland; dock 
workers, coal trimmers and tippers ; and certain classes 
of lower-paid railway employees. The only important 
decrease in wages affected blastfurnacemen in Cleveland 
and Durham. 





The number of trade disputes involving stoppage of | 
work reported to the Ministry of Labour as beginning | 
in January, was 38. In addition, 15 disputes which 
began before January were still in progress at the 
beginning of the month. The number of workpeople 
involved in the above disputes (including workpeople 
thrown out of work at the establishments where the 
disputes occurred) was about 17,000, and the aggregate 
duration in January of the disputes was about 114,000 
working days. 





The January issue of The Index, a publication of 
the New York Trust Company, contains an interesting | 
article on the subject of “ Real Wages.” In his conelu- | 
sion, the author quotes the following from a report of | 
the Brookings Institution on “ Income and Economic | 
Progress ” ;—“‘ The broad highway along which con- | 
tinued economic progress must be sought is the avenue 
of price reductions. When this road is followed, the 
benefits of technical improvements are conferred 


Maximum opportunities for expansion of production 
and the free interchange of goods, both between 
different divisions of our domestic economy and 
between nations, is thus provided. Such a method, 


amount of income, promotes the progressive creation 
of additional income and its prompt and thorough 
dissemination among the entire population.” 


Discussing recent decisions of the United States 


the International Association of Machinists says :— 
“Opinion as to whether the Supreme Court has 
constitutional power to set aside Acts of Congress is 

. divided. Senator Borah says that the Constitu- | 
tion does, in plain and unmistakable language, confer | 
such power on the Court. On the other hand, Repre- | 
sentative Knute Hill, from the State of Washington, | 
on the floor of the House of Representatives, offered | 
to give 100 dols. to any member of Congress who could | 
find in the Constitution expressed power given the | 
Court to declare Acts of Congress unconstitutional. | 
As a matter of fact, it is not there; it is an assumed | 





power, which the Court will, no doubt, continue to| rose. The Stakhanov 


exercise for many years to come. Little is to be 


gained by challenging the Court’s right to set aside | 


Acts of Congress. In the light of the Supreme Court's 
declaration that Congress cannot enact legislation to 
remedy our national ills where the power to do so is 
not expressly given in the Constitution, the question 
now confronting the nation is what to do about it.” 


Writing in the quarterly organ of the Wales and 
Monmouthshire Industrial Council, Mr. Ivor H, 
Thomas, the secretary of the tinplate section of the 
Transport and General Workers’ Union, says that in 
no industry is there a more amicable relationship 
between employers and employed than in the tinplate 
industry of South Wales. For more than thirty 


| years there has not been a dispute which has resulted 


in a strike. The trade employs more than 20,000 


| workpeople, and pays in wages more than 3,000,000. 


a year, not including administration and managerial 
staff. “I have no fear,” Mr. Thomas adds, “ that 


|the introduction of the strip mill will affect other 


forms of manufacture. What is wanted is good and 
cheap steel, and if money is going to be spent in 
modernising let it be spent at the steel end, thus 
affording to our tinplate manufacturers an equal 
opportunity with the manufacturers of other countries 
Then we will again command the position in the 
neutral markets of the world and regain the trade we 
have lost.” 


Under the title Recreation and Education the Inter 


| national Labour Office at Geneva has just published 


a selection of the reports submitted to the Con 
ference on Workers’ Spare Time, held in Brussels in 
June last. The documents are of two kinds. One 
part consists of reports which formed the basis of 
discussion in the Committees set up by the Conference, 
and now published almost in full except for certain 
minor excisions. The rest of the documents consist 
of papers submitted while the Conference was in 
progress, embodying information on certain particular 
activities in connection with spare time; these it has 
been found necessary to condense and curtail. The 
reports and documents are arranged in three groups, 
the first dealing with the problems and methods of 
organising workers’ spare time, the second consisting 
of descriptions of some practical achievements, and 
the third being devoted to a report on the International 
Committee on Workers’ Spare Time. An appendix 
contains a list of institutions and organisations repre- 
sented at the Conference and the texts of resolutions, &c. 


In reports recently submitted to the central executive 
committee of the Soviet Union, attention is drawn to 
the rapid development during the past year of engineer- 


ing construction. There was an increase of 24 per cent. 
over the 1934 figures, which has enabled, it is stated, 
a large cut to be made in the importation of foreign 
machinery. The production of steel and rolled steel 
has hitherto increased more rapidly than that of 
cast-iron, but the disproportion is now on the road to 
disappearance, as the two branches of the industry 
produced about the same quantity, namely, 12,500,000 
tons, in 1935. A number of increases over the 1934 
figures were also registered in the output of other metals 
—particularly copper. 7 

The coal and petroleum industries, on the other hand, 
did not fully carry out the programmes prescribed for 
them. Although the quantity of coal brought to the 
surface inereased by about 15 per cent. (108,000,000 tons 
in 1935, as against 93,700,000 in 1934), the progress 
being particularly rapid during the last quarter of the 
year, only about 96-7 per cent. of the prescribed figure 
was achieved. The output of crude oil, which increased 
from 25,500,000 tons to 26,800,000 tons, was also 
behind its programme, which required an output of 
30,300,000 tons. This failure is attributed to insufti- 
cient progress with drilling and the opening of new 
wells. 


Addressing a meeting of the Manchester Section of 
the Friends of the Soviet Union, Mr. Andrew Rothstein 
said that a few years ago, the whole world could poke 
fun at the low productivity of Soviet workers, with 
justification. The Stakhanovite movement had brought 
a leap from low productivity to high productivity, not 
over a long and painful period of years, but in twe 
or three months, in many cases. The Stalingrad 
tractor works was designed by American engineers, 
and according to American standards should produce 
72 tractors per shift. It failed to do this, but now 
it was producing 120 per shift. At Harkov, which 
was equipped three years later, exactly double the 
American standard of 72 were produced to the shift. 
At the Stalin motor works in Moscow, front axles were 
stamped at the rate of 15 or 16 to the hour, instead of 
18 as in America. To-day the figure was 30, and the 
percentage of waste had fallen as the production Bgure 
movement was the rational 
application of socialist enthusiasm to modern industrial 
technique. 
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PORTABLE PETROL-ELECTRIC 
GENERATING SET. 


to tools and other apparatus for which mobility is 
essential has long been recognised, though the field 
is somewhat restricted by the fact that a current 
supply is not always obtainable. To provide this 
supply in such cases, the compact portable generating 
set shown in the accompanying illustration has been 
developed by Messrs. Tarpen Syndicate, Limited, 119 
to 125, Finsbury-pavement, London, E.C.2. The set 
has an output of 400 watts and is driven by a single- 
cylinder petrol engine, the two units being mounted 
on a two-wheeled carriage, the frame of which consists 
of a strong casting utilised as the engine silencer, 
and is fitted with a supporting foot and drawbar. 
The engine is of the two-stroke cycle air-cooled type, 
with a cylinder 45 mm. bore by 50 mm. stroke, and 
develops 1 h.p. at 2,000 r.p.m. The head is detachable 
and the whole of the upper part of the cylinder is 
provided with deep fins over which an air stream is 
directed by the cowled fan seen immediately behind 


it. The fan is driven by a round belt from the pulley | 


shaft and adequate tensioning gear is provided. The 
crankcase is of aluminium with ball bearings, and is 
fitted with frictionless gas seals. The connecting rod, 
of steel, has big-end roller bearings. A Wico recipro- 
cating magneto is fitted. Starting is by means of ro 
pulley on the flywheel. Lubrication is on the “Petroil ” 
system. 

The generator is direct coupled to the engine by a 
universal joint. It is of the two-pole shunt-wound 
type, designed to run at 2,000 r.p.m., the rating at this 
speed being 100 volts, 3-7-ampere direct current. 
Other voltages can, however, be supplied to suit 
requirements, The commutator is of drip-proof 
construction, suitable for outdoor running, and the 


commutator is insulated throughout with mica. The 
armature is dynamically balanced and mounted on 
grease-packed ball bearings. It is very silent when 
running. A small switch is provided on the front 


of the generator by means of which the field circuit 
can be broken when it is desired to use the engine for 
other purposes with a power take-off. An entirely 


automatic control, shunted across the output, is 
Incorporated. The armature is electrically connected 
to the carburettor control, which is held in the open 


position 
Started 


by a light spring. As soon as the engine is 
ind current commences to flow, the armature 
tion closes the throttle to the idling position. 


conne 


When load is put on the generator output, the 
initial current is weakened and the throttle opens to 
the amount required by the load. The output from 
the venerator is connected to an ironclad switch 
~ socket mounted on the top of the machine. This 
L¢ ti 


it standard two-pin 5-ampere plug, a fitting 
Supplied with the machine. The fuel consumption is 
Stated to be slightly under 1 pint per hour at full load. | 
The fuel tank, situated above the generator, holds 
4 gallon of petrol. The set is very compact, measuring, | 
without the drawbar, 28 in. high by 28 in. long by 16 in. | 


wide. The weight of the complete 


desired by employing a chassis of light alloy. 


| pumping, &ce. 


| MICRO-RAY COMMUNICATION. 


| A PAPER on ‘*Micro-Ray Communication,’ which 
was read before the Institution of Electrical Engineers 
on Thursday, January 30, by Messrs. W. L. McPherson 
}and E. H. Ullrich, dealt mainly with the equipment 
| installed on the Lympne-St. Inglevert and Escalles— 
| St. Margaret links, but was prefaced by a short historical 
review and by a description of the various generators 
and aerial systems that have been designed for this 
purpose. 

It was with micro-rays that Hertz, in 1887, performed 
the classic experiments which are usually admitted 
to be the genesis of wireless communication. These 
experiments, however, bore no immediate fruit, owing 
to lack of sensitivity on the receiving side, and it was 
not until 1919 that Barkhausen and Kurz discovered 
a new type of oscillatory circuit with which they 
generated wavelengths down to about 43 cm. Even 
then no practical progress can be recorded until 1929, 
when Beauvais succeeded in transmitting telegraph 
signals 37 km. on a wavelength of 17 cm. In 1931, 
Messrs. Standard Telephones and Cables, Limited, and 
Le Matériel Téléphonique, established a duplex radio- 
telephone link across the Channel between St. Mar- 
garet’s Bay and Escalles, near Calais, a distance of 
about 35 km.* A wavelength of 18 cm. was used. 
This was sufficiently short to permit the use of a highly 
directive radiating system, designed almost on optical 
lines, and embodied the use of aperiodic reflecting 
mirrors. The success of this demonstration greatly 
stimulated experimental work, and in February, 1933, 
a permanent link, using a wavelength of 60 cm., was 
opened between the Vatican City and Castle Gondolfo, 
a distance of 20km. This employed an orthodox aerial 
array. In February, 
established between the aerodromes of Lympne and 
St. Inglevert, a distance of 56 km. A wavelength of 
17-4 cm. was used to provide a duplex service of radio 








mirror being employed. 


plate, though no valvular action takes place. 





tinuous transmission line. The plate, which is also 


standard set is 
approximately 170 lb., but this can be lightened if 
‘i ' . Te ’ The set 
Tue utility of electric transmission by flexible cable | can be used for temporary or permanent lighting, 


1934, a micro-ray link was | 





grid, which is formed of a wire helix symmetrically | 1 sb 
placed with regard to the filament, acts on a con- | still too small to create any operating difficulties. 


7 


This negative leakance is caused by the variation in 
| the space-charge density which is produced by the 
speeding-up of electrons that results from any momen- 
tary increase in the oscillating electrode potential. 
The electron which leaves the filament an instant after 
| this extra potential has been applied will be subjected 
to an increased acceleration, and will take less time 
to reach the oscillating electrode than its immediate 
predecessors, though it will arrive with a smaller final 
velocity. Thus the electron stream, which at the filament 
constitutes a constant current, reaches the oscillating 
electrode with a superposed alternating current. If the 
oscillating electrode is tuned so that a voltage shock 
generates a series of oscillations, and, if the time taken 
by the electrons to traverse the “ filament-grid ” space 
is so adjusted that the superposed alternating current 
is out of phase with the oscillating voltage, the negative 
leakance so produced will sustain the oscillations. 

When used as a receiver, the micro-ray tube is 
adjusted to a non-oscillating condition. The received 
signal is applied to the grid, and is detected owing to 
the one-way characteristic of the filament-reflecting 
electrode (or plate) space. This space has also the 
more important effect of bringing about amplification, 
since detection can be quite well effected by the use 
of a crystal or ordinary valve detector of almost any 
type. 

Smallness of power is not necessarily a disadvantage 
to micro-ray communication, since at very short wave- 
lengths large-gain radiation systems can be used. 
These may consist of wire aerial arrays, lenses, zone 
plates, parabolic and paraboloidal mirrors, or echelon 
gratings. As regards the first, to furnish a sharp beam 
it is necessary to use a very large number of parallel- 
wire resonators, while as the focussing effect of a lens 
is somewhat obscured by diffraction, the employment 
of zone plates is suggested as the major focussing 
means. The zone plate is, however, wasteful of 
energy, since the rays impinging on alternate zones are 
lost, while others escape round the edges. It there- 
fore seems logical to design some form of reflector 
which, by enclosing the transmitting antenna, inter- 
cepts all backward radiation. This is best done by 
a paraboloidal mirror, which has the advantage of being 
mechanically strong and requiring no modification in 
the case of change in wavelength. To overcome the 
loss of power arising from the fact that practically none 
of the radiation which leaves the antenna in a forward 
direction ever reaches the distant station when a 
paraboloidal reflector is used, a hemispherical mirror 
can be placed in front of the antenna to throw back 
all the forward radition on to the reflector. 

The English terminal of the Lympne-St. Inglevert 
link was built to the Air Ministry order by Messrs. 
Standard Telephones and Cables, Limited, while that 
at St. Inglevert was built by Le Matériel Téléphonique, 
of Paris. The two stations are substantially similar in 
basic design. The distance between them is 56 km. 
and the radiating and receiving aerials are mounted at 
such heights as to give an unobstructed geometrically 
straight path. In order to facilitate duplex operation, 
wavelengths differing by 0-5 mm., or 5,000 kilocycles, 
are used in the two directions with separate trans- 
mitting and receiving aerial and reflector assemblies. 
The aerial is of the half-wave dipole pattern, and is 
located at the focus and in the aperture of a para- 
boloidal aluminium reflector. This has been spun from 
aluminium sheet about 0-2 in. thick and the diameter 
of the aperture is some 10 ft. The aerial is carried on 
the end of a rigid tubular transmission line, which 
traverses the body of the reflector, and is energised from 
the micro-ray valve. This valve is mounted in a 
cylindrical weatherproof housing on the back of the 
reflector. There is also a small hemispherical reflector, 
which is located so that its aperture is central and 
co-planar with that of the main reflector. This hemis- 
phere reflects the direct forward radiation from the 
aerial doublet back to the paraboloidal reflector, thus 
increasing the gain of the reflecting system by about 
3 decibels. The main reflector gives a gain of 28 deci- 
bels on the operating wavelength. At Lympne the 
entire reflector assembly is carried on a steel framework, 
which, in turn, is bolted to a steel tower. Separate 
towers are used for the transmitting and receiving 





telephony, teleprinter or Morse, and the radiating | reflectors, the distance between them being about 


systems were based on optical principles, a paraboloidal | 200 ft. 
| moved through an angle of + 5 deg. in both horizontal 


The triode used at these stations contains electrodes | and vertical planes, so as to allow of directional adjust- 


which are often referred to as filament, grid and | / 
The | on the same 60-ft. tower and though this has resulted 


The axis of projection of the reflector can be 


ment. At St. Inglevert, both reflectors are mounted 


in a greater degree of cross-talk than at Lympne, it is 


The tubular transmission line which feeds the aerial, 


symmetrical with regard to the grid and filament, is | includes a portion of which the length can be varied in 
a molybdenum cylinder. The simplest explanation | order to provide correct impedance matching between 
of the operation of such a combination is that oscilla- | the aerial doublet and the valve. The inner conductor is 
tions are produced because the grid, or oscillating | supported at the voltage nodes by Mycalex insulators. 
electrode, forms a transmission line of negative leakance. | All surfaces carrying micro-ray frequency currents are 





* See ENGINEERING, vol. cxxxi, page 482 (1931). 


| gilded by a galvanic process in order to minimise 
' corrosion. 


The transmitting and receiving aerial, 
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reflector and valve assemblies are identical, as shown 
in the accompanying diagram, where a is the dipole 
aerial, 6 the parabolic mirror, ¢ the hemispherical 
reflector and d the tubular transmission line. The only 
exception is that on the transmitter there is an auxiliary 
aerial which is placed close to the surface of the para- 
boloid and is connected by a short transmission line ¢ 
to a thermo-couple g, which energises an aerial ammeter 
in the control room. As the plane of polarisation 
of the beam is determined by the plane of the dipole 
element the two channels are operated on different 
planes of polarisation to reduce further the possibility 
of cross-talk. Actually, the horizontal and vertical 
planes are used, but any two planes at right angles 
would do. 

The frequency of a valve micro-generator is sharply 
dependent on the electrode voltages and the stability 
of the power supply is, therefore, of extreme importance. 
The plate and grid potentials are obtained from 3 ampere- 
hour batteries, and the current for filament heating is 
drawn from an accumulator battery, which is operated 
on the charge-discharge principle, floating being 
eliminated to prevent the risk of noise being set up in 
the micro-ray circuits. To ensure stability, this battery 
must be well maintained, operated well within its rated 
capacity, and fully charged every 24 hours. When 
put on load, it is necessary to allow a stabilising 
period of 10 min. to 15 min., during which time the 
battery voltage falls by about 0-1 volt per cell. Power 
supplies for apparatus other than the micro-ray valves 
can be taken from any convenient source. 

The power efficiency of this type of station is very 
low. While the micro-ray input to the aerial is about 
0-5 watt, the filament wattage alone is 15 watts per 
micro-ray valve. The filament supply is taken from a 
12 volt battery feeding 4-5-volt valves, this margin of 
voltage being necessitated by the long cable runs and 
hy regulating conditions. The actual filament circuit 
consumption is about 85 watts. At both transmitter 
and receiver the grid dissipation in the micro-ray valve 
is of the order of 20 watts, and is obtained through 
potentiometers involving a further loss of 80 watts. 
The combined gross power consumption of transmitter 
and receiver, excluding low-frequency amplifiers, is, 
therefore, about 250 watts. The magnitude of this 
figure is to a considerable extent due to the desire to 
use simple methods of control, and might be reduced 
by employing new types of apparatus and more com 
plicated feed circuits, It is fortunate that the extremely 
high efficiency of the reflecting aerial easily compensates 
for the low power efficiency. In this case the total 
transmitting reflector gain is about 31 decibels and the 
aerial input of 0-5 watt gives a signal field correspond 
ing to over 0-5 kW in an omnidirectional aerial. Suffi- 
cient amplification is provided in the control circuits 
to enable the equipment to be fully driven with a 
modulating signal about 20 decibels below | milliwatt 
and to furnish an audio output as high as 10 milli 
watts. These circuits all follow orthodox commercial 
practice. 

As regards the transmitting system, a three-stage 
audio-frequency amplifier is shown at A in the diagrams 
and the modulation transformer at i. The condensers 
k serve to keep the direct-current supply off the 
modulation potientiometer J, and are of 4uF capacit- 
ance. The choke coils m serve to prevent the modula- 
tion voltages from being dissipated in the direct-current 
power supply networks. The condensers n isolate the 
aerial transmission line assembly from the high- 
tension supply to the grid, and are of very small 
capacitance. There are no chokes to prevent the loss of 
micro-energy in the power supply leads, as the leads 
themselves present a high impedance at these frequen- 
cies. The micro-ray valve is shown at o, and is of the 
so-called spiral-grid type, both for transmission and 
reception. It has a straight filament, helical grid, and 
cylindrical plate. The grid, in addition to being led 
out at both ends, has no longitudinal strengthening 
members, and is dependent for its rigidity on its con- 
struction and on the physical properties of the wire. 
The power dissipated at the grid is about 20 watts, 
which raises its temperature to white heat. To 
ensure that it has no sag or distortion has introduced 
some special manufacturing problems. So far, only 
tungsten filaments have used, the governing 
requirements being that the emission shall have a 
certain value and tha‘ the filament saturation point 
shall be well defined. The receiving system is very 
similar to the transmitter, except that the modulation 
source replaced by a 500-kilocycle generating 
oscillator, and that the chokes in the plate and grid 
power circuits are effective at 500 kilocycles, instead 
of at audio frequency, while the grid high-tension 
supply cireuit includes the primary of an output 
transformer which feeds the receiving side audio- 
frequency amplifier. 

Communication over the link is always on a tone- 
modulated basis. The tone may be either telephony 
or an oscillator tone of 3,500 cycles per second, keyed 
for Morse telegraphy if desired, or controlled by the 


been 
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signalling contacts of a Creed transmitter. The antenna. This result gives grounds for believing that 


frequency stability of the micro-ray generator is not 
sufficiently good with such simple circuits for regular 
continuous-wave operation, although with a little care 
it is possible to obtain an audible beat note. The 
oscillator tone is of unusually high frequency, and was 
selected to permit possible combination of speech and 
teleprinter working at a later date with separation of 
the two channels by audio filters. For teleprinter 
working— which is the usual method of communication 


between the two stations—a band-pass filter is inserted | 


in series with the output from the receiving amplifier. 
This passes the receiving tone on to the voice-frequency 
unit, which converts the tone pulses into direct-current 
pulses for operating the printer relay and attenuating 
the residual receiver mesh which would otherwise give 
steady bias to the printer relay and cause faulty 
operation 


the beam had been deflected out of its normal path 
This was confirmed on three occasions when an echelon 
grating was used at Escalles, it being found that this 
grating had to be deflected 1 deg. round a vertical 
axis off its normal course in order to give maximum 
strength in the receiver. No such increase in signal 
was obtained or apparent change of beam direction 
observed about a horizontal axis, although the aerial 
system was rotated through an angle of + 10 deg. 
Raising the transmitter to a height of 20 ft. from the 
ground caused the received signal to pass through a 
series of maxima at 3 ft., 8 ft. 6 in., 13 ft., and probably 
at 20 ft. There were corresponding minima at heights 
below 1 ft. and at 5 ft., 10 ft. 6 in., and 18 ft. There 
were, however, no great changes between 11 ft. and 
20 ft., and the maximum at 8 ft. 6 in. was very marked. 


| The fading that occurs cannot be explained by absorp- 


In a new type of receiver the oscillating electrode | 


circuit of the valve contains a circuit tuned to an 
intermediate radio-frequency, instead .of the low- 
frequency transformer previously used. In one model 
this radio frequency is 100 kilocycles. A dynatron 
effect in the micro-ray valve causes the tuned circuit 
to produce 100-kilocycle oscillations on which the 
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modulation of the incoming micro-ray frequency is 
impressed. A commercial radio receiver tuned to this 
immediate frequency and coupled to the 100-kilocycle 
tuned circuit, will give at its output a signal-noise 


| 


tion, since the normal strong signal may be received 
under all conditions of temperature, pressure, humidity, 
fog, rain, hail, or snow. It is more likely due to a 
varying attenuation of the rays, due to lack of homo- 
geneity in the transmitting medium, to the presence 
of more than one indirect ray, and to the deflection of 
the beam from its normal course. The transmission 


| system may, in fact, be considered as a compound 


lens of at least three elements of different densities 
which may include a bubble when an air pocket is 
present. If there is also a reflected ray, it is subject 
to the same perturbations as the direct ray, but these 


| are not of the same magnitude, nor do they occur at the 


same time. 
Speaking generally, the most stable micro-ray condi- 
tions coincide with very stable atmospheric conditions. 


| No definite relation between the electrical state of the 


ratio appreciably better than that obtained with the | 


Lympne-St. Ingelvert type of receiver, which is 
six decibels. A further advantage is that the adjust- 
ment of the micro-ray tube voltages is much less 
critical, and that an automatic gain control on the 
intermediate frequency equipment can be used to 
counteract the fading effects. 

The careful choice of suitable sites for the two ends of 
an ultra-short wave link is of considerable importance, 


atmosphere and micro-ray stability has been found, 
though a high wind is almost invariably accompanied 
by good micro-ray transmission. Sudden temperature 
and pressure changes are usually accompanied by 
fading, which is also caused by the settling of a heavy 
bank of fog. Stability is resumed when the bank has 
settled. During summer, extremely violent fades, 
lasting 1 minute to 2 minutes, have been noticed, 
while fading at audio frequency seems to occur both 
in broad daylight and in darkness. Waves of 6 m. 
long are more stable than micro-rays over optical paths 
across the Straits of Dover, but micro-rays are less 


| affected by man-made static and are more private 








MACHINERY AND THE NATION.* 
By D. A. Bremyer, 0.B.E. 


To speak about machinery and the nation requires 
little or no excuse, because if you imagine for one 
moment that this country of ours had all its existing 
potential sources of food and raw materials to support 
human life on a considerable scale and at a high stan- 
dard and you then deprived the nation of all its machi- 
nery, in a very short space of time the nation would 
revert to a semi-barbaric existence and the country 
would only support three or four millions of people. 
That is the significance of machinery in modern life. 
Now machinery, being such an essential factor in the 


|support of anything like a good standard of living 


as is shown by experience at the St. Margaret’s station. | 


In theory, not only must it be possible to draw a 
straight line between the two ends of the link without 
passing through intervening obstacles, but each site 


| war time is a very different matter. 


should be chosen so that the beams pass as high above, | 


the ground as possible. Failing a site in free space 
the practical ideal is one placed high up with the 
ground sloping towards the distant station. At St. 
Margaret's, the centre of the beam of the transmitter 
only clears the top of the cliffs by about 1 ft., whereas 
the centre of a beam transmitted from the rec-iving 
station cleared the top by about 14 ft. The result 
was that a level of tone eight decibels higher than 
during transmission from the transmitting station was 
received at Escalles. 

Observations made on the two links show that 
atmospherics of the normal type are never heard, 
though sharp clicks, which cannot be traced to the 
apparatus itself, are sometimes noticed. No inter- 
ference was caused by thunderstorms or by the ignition 
systems of motor cars. On the other hand, the 
received signal did not remain constant. The changes 
in field strength were comparatively slow, and occurred 
practically simultaneously at the two terminals. 
Attempts to improve the field strength by adjusting 
the receiver and transmitter, and by rotating the 
transmitted beam through a small angle about a 
vertical axis were rarely successful. On two occasions 
it was, however, increased by reversing the spherical 
mirror at Escalles so that the paraboloidal reflector 
was screened by the hemispherical mirror from the 


in the nation, is necessarily a very important factor, 
not only in peace but in war. The peace manufacture 
of machinery is stimulated, directed and controlled by 
purely economic and commercial considerations. But 
the manufacture or the availability of machinery ™ 
” There are certain 
kinds of machinery for which you dare not be dependent 
on any foreign power. In these cases, therefore, the 
purely economic and commercial considerations do not 
prevail. You must have that machinery regardless, 
within any reasonable limit, of whether it is profitable 
to manufacture it or not. The argument is sometimes 
used that we are in any event so dependent upon 
imported foodstuffs and imported heat energy ™ 
the form of liquid fuels, that it is really no use worrying 
about machinery or making any effort to be less 
dependent on imported supplies. That is a counsel 
of despair. Surely it is the duty of all to reduce the 
already very large unfavourable chances of war to the 
lowest possible minimum. Let us make efforts im 
any direction we can. We do not want to encourage 
the attitude of dependence on foreign supplies more 
than the facts of the situation absolutely dictate to Us. 

In my opinion, if we do many of the things which it 
is quite possible for us to do in the way of developing 
our machinery manufacture, we shall automatically 
and incidentally have done a great deal towards fitting 
ourselves to supply the machinery required in wat 
time. Therefore we can for our immediate purpose 
direct our attention to the manufacture of machinery 
in peace time. In order that there may be no legit 
mate misapprehensions or criticisms of my © marks 





* Address delivered before the British Engineers 
Association on Thursday, February 13, 1936. Abr dged. 
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| wish to say that I do not for one moment suggest 
any such wild idea as that we or any other nation | 
should aim at 100 per cent. self-sufficiency in the 
invention, design and manufacture of machinery. 
It is not only impossible but it is very doubtful if it 
would be desirable. We are not always at war, for 
one thing. The decisive consideration is that we find | 
distributed over the various civilised countries of the 
world a vast amount of inventive genius, a capacity 
for design and resources for the development of per- 
fectly wonderful machinery. 100 per cent. self- 
sufficiency is not a thing desirable or a thing to aim at. 
Having made that reservation, I now say that there 
are very great and very serious gaps in our machinery 
manufacture which, to the best of my knowledge and | 
judgment, can and should be filled. I have here a few | 
figures to which I crave your attention ; they provide | 
the structure on which my arguments are based. Our | 
imports and exports of machinery in 1935 had a value 
of 13,144,0001. and 38,495,000/., respectively. The | 
value of the imports therefore amounted to no less than | 
34 per cent. of the value of the exports. In other words, 
for every £ received for exports we spent about 6s. 10d. | 
on imports. The latest comparable figures for | 
Germany’s machinery trade show that in 1934 her | 
imports amounted in value to only 9-7 per cent. of the 
value of her exports of all machinery, and for machine 
tools alone the corresponding figure is 7-1 per cent. 
In the same year, 1934, our own imports of machine 
tools amounted in value to 87-5 per cent. of the exports. | 
In gther words, out of every £ received for our machine | 
tool exports we spent 17s. 6d. on imported machine tools. | 
Of our total machinery imports in 1935, about 23 per 
cent. in value were exempted from payment of duty 
on the ground of non-procurability ; the balance of 
77 per cent. paid import duty. It must be assumed 
that the purchasers and users of this machinery found 
it advantageous to import it even with duty added 
to the c.i.f cost, either because it had superior qualities 
or was cheaper or could be delivered sooner where 
time was the essence of the contract. 

In April, 1932, when the import duty was first 
imposed, our retained imports fell to 679,000/. and 
fluctuated thereafter, but with a gradual rise until | 
July, 1933, after which the average line rose rapidly 
until it culminated in a value of 1,170,000/. in the 
month of October, 1935. This enormous increase | 
gives cause for the gravest concern. This machinery 
was not imported because it was on the average a 
cheap class of machinery. On the contrary, its 
average value per ton ranged from 149-5l. to 259-61. | 
as compared with an average value ranging from 97-91. | 
to 101-1l. per ton for our machinery exports. 

In 1935, of our total machinery imports, 74-2 per 
cent. came from the United States and Germany, in 
the proportion of 45-2 per cent. and 29 per cent., 
respectively. 

Now with regard to the exempted machinery, the 
special-purpose machines, and it is in these machines 
we are particularly weak, regularly imported free of 
duty under licence, which could and should be made 
in the United Kingdom, are : 


Class. 

1. Button Machinery. j 
Blanking presses ; turning, milling, drilling and | 
polishing machines. 

3. Battery Machinery. I 
Zine can rolling machines ; dolly wrapping and | 

tying machines ; dolly presses. | 

4. Textile. | 
Warp-tying machines ; flat-bed knitting mach- | 

ines ; ribbon looms. 

5. Electric Lamp and Radio Valve Machinery. | 
Sealing and exhausting machines, capping 
machines ; mounting machines, inserting and | 


| United States Pipe-threading machines. 


| I havealready made it clear that I do not suggest that 
|we should try to be 100 per cent. self-sufficient, but 


jand apprenticeship. 


| acquiring knowledge of his profession, he cannot be | 


|compete with the enormous deeply-rooted business | industry, but they should be federated so that the 


of the Singer Company. I think it is doubtful whether | industry could speak with greater authority and the 
it would be a feasible proposition and whether the | collective wisdom of ‘the industry be represented. 
necessary large amount of capital could be found in} At present, engineering has not got the organisation 
the face of the risk involved. | of which it is worthy, and which it should have. 

You may be surprised to know that if you pick up 
one or two representative engineering journals and turn | 
over the advertising pages, you will find a large amount | 


yee . , , punt | PIPE FLANGES RESEARCH. 
of foreign machinery advertised which evidently finds | 


sufficient sale in this country to justify the outlay of | First Report of the Pipe Flanges Research Committee.* 


very large sums vertising. L ‘ 8 | . , 
ry large sum on advertising. Let me quote sample | PREPARED By H. J. Goven, M.BE., D.Sc., Pu.D., 
taken at random :— F.RS 


Durtxe recent years, a continued trend towards 
and tool grinders ; tube-extrusion presses ; the use of still higher pressures and temperatures o 
tube-rolling and welding machines ; large | 8t¢@™m-power plant has become evident. When such 
forging presses ; electric coal drills, arc- high working pressures and temperatures are involved, 
welding sets ; rolling mills and rolling-mill | the design problem becomes largely controlled by that 
plant ; scrap-bundling presses; electric | property of materials at high temperatures to which 
furnaces, gearing, air compressors, pneu-| has been applied the descriptive term “creep.” In 
es \y a os _propeller a paper read before the Institution, Baumannt 
Sie clatter eanehiebe. . 7 germ’ ropewY® >) emphasised “the urgent necessity for systematic 

. Centreless grinders. investigations on the behaviour of flange joints at 

high temperatures and pressures on a greater scale 
than has been contemplated hitherto,”” The design 
of pipe flanges has received the attention of the British 

Standards Institution, but when, in 1932, a specification 

was issued for steel flanges for pipes, valves, and 

fittings to be used for working steam pressures between 








. Vertical boring mills, special grinding | 
machines ; hydraulic shaping machines 


German 


Swedish 


in view of the foregoing I do say that our position 
requires to be looked into. I suggest that it is extremely 
desirable to develop the manufacture of the higher | ggg }), per square inch and 1,400 Ib. per square inch 
classes of machinery. Unless you develop in the | .4q temperatures up to 800 deg F. the committee 
higher classes of machinery requiring great skill in | responsible felt bound to point odd that the fecm. 
design and construction and in salesmanship; unless | mendations relating to the higher pressure were in 
you develop on these lines you are gradually going to| ,avance of practice and knowledge and the tabulated 
slide down the hill. Unless you develop the higher | gata were accordingly issued as a tentative standard 
classes of machinery manufacture in this country you only. In the spring of 1932, the Council of The 
are not going to be able, by any strenuous efforts Institution of Mechanical Engineers were approached, 
whatever, to meet the requirements of modern warfare, | ¢,.¢ by leading turbine designers and other members 
because modern warfare, with its extremely scientific | ,¢ industry, also later by the British Standards 
and highly advanced forms of munitions of war, | Institution, with a request that, as the design of high- 





|calls for a very high degree of skill in manufacture | pressure steam flanges and joints had not been 


and for a very high class of production machinery adequately explored by systematic investigation and 
which you cannot improvise when the event is upon | a. certain essential data were required to facilitate the 
~~ , , adoption and use of high-pressure installations in 
Remember the very serious national emergency | industry, the Council should consider this matter with 
consideration that even if you are equipped for the}, view to arranging for a suitable research. In May 
manufacture on a large scale of machinery which |}939 the Council appointed a small exploratory 
you can export at an average of 100. per ton, 88 / committee “to examine the problem, draft a pro- 
compared with 1801. per ton for the imported machinery, gramme of research, and prepare an estimate of the 
you are not ready, and are not equipped and neither probable cost of a research into the strength of pipe 
have you the manual skill to cope with the demands flanges and bolted connections for use in high-pressure 
of modern warfare. That leads us to personnel and | anq high-temperature steam plant.” The exploratory 
there you have the questions of education, training | .ommittee terminated its work at the end of 1933 with 
Here the present difficulty is |, report to the Council of the Institution that a com- 
that, when » man has been expensively educated and | mittee be appointed and the research undertaken 
trained and has expended great mental labour in generally on lines indicated by it. 
A “ei In November, 1933, the Council set up a Pipe Flanges 
sure of a reasonable prospect and security of enjoying | Research Committee with the following terms of 
an income commensurate with his attainments. | reference :—“ To carry out a research into the strength 
ought not to be possible for the mechanic, when he | of pipe flanges and bolted connections for use with 
has gone through an apprenticeship and years of toil, | high temperatures and high pressures, and the condi- 
to find that his brother-in-law is earning more money | tions which affect the tightness of joints.” The first 
punching tickets on the Underground. Moreover, meeting was held on January 24, 1934. The Com- 
skilled workers are not going to apprentice their sons to | mittee reviewed in detail the research proposals 
vocations in which employment is very irregular and prepared by the exploratory committee, and it was 
earnings correspondingly uncertain. Conditions should | gecided to select, for immediate attention, work 
be established whereby when a man has fitted himself falling under the following headings: (1) tests to 
to be a skilled mechanic, designer, constructor, OF | determine the limiting conditions on the joint face 
managing engineer, he will find it worth while to have | quired to maintain tightness at air temperature ; 
so equipped himself. Otherwise, the men to fill the (2) flexibility tests on full-size flanges; (3) tests to 
ranks we are so badly in need of will not be forth-| determine the effect at high temperatures of certain 
ay oe. " F actions which probably occur in a completely bolted 
Surely, the obvious and, > fact, the only way of | flange ; and (4) tests of flanges with bolted connec- 
providing greatly increased skilled employment in the | tions under conditions of high temperature and pressure. 











button making. | engineering professions and trades is to manufacture 
7. Butter-moulding and wrapping machines ; cheese- | ourselves the largest possible amount of the kinds of 
wrapping and labelling. | high-class machinery we now import, and by so doing 


book-sewing machines. 
10. Die-casting machines 

automatic). | . . . 
1. Spring-coiling machines ; wire-weaving looms. | manufacturing trade, which needs something worthy 
5 ! a 


Gut-cleaning machines ; crustless cheese machinery; | of the name of organisation. There should be 


. | emergency. 
(automatic and _  semi- _ gency 


melting, refining, mixing and kneading. 
Further special machines regularly imported free 
of duty under licence, of which the manufacture in | 
this country might not be practicable are : 


of the class of brains engaged in this great technical 
industry of engineering. Unless an organisation and 
| intelligent control worthy of the name is established, 


Class 


5. Glass Machinery. i j iali 
Glass-bottle machines, mainly from the United our manufacture of a oe ae highly ape 


States, but some from Germany. | machines that we do not manufacture at the present 

!. A wide range of industrial sewing machines, made | time to be dealt with ? 
by the Singer Company, the Union Special| What would be the use of half a dozen firms simul- 
Machine Company, and Wilcox and Gibbs, of | taneously starting to make a new machine the market 
the United States. \for which could be satisfied by one of them? All 


The Singer Manufacturing Company in this country | would be disgusted and would lose their money. Unless | 


imports not only large quantities of components|there is some control, consultation and agreement 
but also large quantities of complete industrial machi- | regarding development, worse difficulties than the 
nery not made here. Probably that is an outstanding | present will follow. It is true that you cannot have 
case, when you think of the financial risk that would be | only one organisation for engineering in this country. 
involved in setting up a new domestic and industrial There must be separate organisations, each to deal with 


| how is this problem that I have suggested, of developing | 


Detailed programmes were then prepared and the 


| design and construction of the necessary, apparatus 


9. Wax-spraying machines ; wire-stitching machines ; | tg add materially to the national security in time of | 
” | 


was put in hand in the Engineering Department of the 
National Physical Laboratory where the investigation 


| has been carried out. The first actual test was com- 





Sewing-machine factory which could for one moment’ its own affairs, in the various departments of the | 





The next thing is the organisation of the machinery | enced in March, 1935. 


concerted policy, taking account of the future trend | 
|of manufacture, conducted on sensible lines worthy | 


Surveying broadly the experimental work that has 
been accomplished, the present position is as follows :— 
(1) The present programme of tests to determine the 
limiting conditions required to preserve tightness at 
the joint face, at air temperature, has been completed. 
The tests relate to a pipe having a bore of 8 in. and 
a flange diameter of 14 in, The apparatus consisted 
of a pair of specially-constructed dummy steel flanges 
which could be pressed together by an axial load in 
a compression testing machine, the usual maximum 
load employed being 150 tons. Air was employed as 
the working pressure fluid for some of these tests, but 
in the majority of cases, water was used. Experi- 
ments have been made on (a) clean scraped surfaces ; 
(6) surfaces smeared with colloidal graphite mixed 
with grease or oil; (c) various packing materials 





* Presented to The Institution of Mechanical Engineers 
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containing asbestos; and (d) a number of metallic 
packings of various forms in copper and steel. These 
tests have provided useful information as to the com- 
parative effectiveness of the various methods of 
jointing and have shown the conditions which must 
be complied with so that the joint may give the best 
possible results. (2) Measurements have been made 
of the elastic flexibility of two pairs of full-size flanges 
for 8-in. pipe; in one of these pairs, the flanges were 
screwed and welded to the pipes; in the other pair 
the flanges were welded only. 

(3) Creep tests, conducted at 975 deg. F., have 
been carried out on various assemblies of }-in. diameter 
stud bolts, nuts, and washers. The same intensity of 
loading—a nominal stress of 15 tons per square inch 
reckoned on the cross-sectional area at the base of the 
thread—has been employed in most cases; these 
tests have been made to obtain information regarding 
the relative behaviour of different types of alloy steel 


bolts in combination with two sizes of alloy steel and 


mild-steel nuts. In each case the load was maintained 
constant throughout the test, enabling a measurable 
distortion of bolts, nuts, and washers to be obtained 
in periods of total life extending up to about 1,000 
hours. Much useful new information has been acquire 
concerning the advantages and disadvantages of such 
factors as size and material of nut, diameter of bolt 
shank, length of threaded portion of bolt, &c. 

(4) Some progress has been made with tests on full- 
size pipes and joints tested under conditions of high 
temperature and pressure. The test assembly consists 
of two short lengths of flanged pipe of 8-in. bore, 
each fitted with a flange 19 in. diameter and 3} i 
in thickness. These are bolted together with twelve 
1j-in. bolts. Steam is supplied from a specially- 
constructed boiler and, on admission to the test pipe, 
it is superheated by an internal electric heater. The 
gaskets used were of the compressed asbestos type, 
reinforced with wire gauze. A preliminary test with 
this apparatus at 1,000 deg. F. has been carried out, 
but the test conditions proved unduly severe; the 
joint lasted such a short time that it was considered 
advisable to keep the temperature of further tests 
below 1,000 deg. F. A more satisfactory test was 
made at 950 deg. F. and 1,400 Ib. per equare inch steam 
pressure. 
leakage useful information was 


occurred; much 


In this case the joint lasted 23 days before | jeakage will result. 


obtained regarding the changes which had taken plac ° | 


in the flanges, bolts, nuts, and packing. 

The experimental work which has been carried out 
will now be described, beginning with Group A, which | 
consists of an investigation of conditions on the joint 
under which tightness is maintained at atmospheric 
temperature. When a bolted flange joint is operating 
under conditions of high temperature, elastic conditions 
rarely obtain throughout the joint owing to the plastic 
flow or “ creep ” of some or all of the component parts 
such as flanges, bolts, nuts, and packing. The condi 
tions are not static, and hence, although useful informa- 
tion is obtained regarding the performance of the joint, 
the quantitative information derived from such an 
experiment concerning the forces which are in operation 
is very difficult to interpret. For this reason, it was 
decided to include in the present research an experi 
mental study of the behaviour and relative efficiencies 
of various types of joint and packings at air tempera- 
ture when the principal components at least would be 
subjected to elastic deformations ; in this way it was 
hoped to obtain some insight into the physical condi- 
tions which are necessary to ensure joint tightness. 

The term “joint tightness” itself deserves brief 
preliminary consideration. It might be assumed 
that what termed, under service conditions, a 
‘tight’ joint, one across which all flow the 
working fluid has entirely ceased, but it is by no means 
certain that this is the case. It is quite likely that 
a satisfactory service joint has been produced when 
this flow, although it has not ceased, has yet been 
reduced to an amount which represents an extremely 
minute fraction of, say, the tlow through the pipe line. 
The point has some importance in directing attention 
to the effect of the dimensions of the gap or clearance 
between the joint faces and the nature of the surface 
of these faces, leading to the realisation that certain 
types of joint possess inherent disadvantages. 

Even with the best possible workmanship no pair 
of flanges, of a suflicien ly large size as is ordinarily 
used in service, can be produced with sufficiently small 
deviations from planity, hence, if such prepared sur- 
faces are to be employed, either with or without grease 
or similar jointing compound, force must be applied 
in excess of that merely required to balance the axial 
hydraulic forces due to the pressure of the working 
fluid. As the practical joint face consists of a series of 
irregularities, this excess force, when of a relatively 
small total value, may induce sufficiently high local 
stresses to cause yielding, thus leading to a condition 
of tightness. On the other hand, the difficulties which 
arise when the joint is broken and remade will be 
\ preliminary consideration of this kind is 
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useful in acquiring an appreciation of the extreme 
demands made on manufacturing technique which 
must be met before a satisfactory metal-to-metal joint | 
can be hoped for. It is also apparent that under high- 


temperature conditions, a flange of this type imposes | 


severe demands upon the bolted connections. The 
compressed “ hills’ of the joint face act as a spring 
of great stiffness—the major spring effect holding the 
faces together being supplied by the flanges and the 
bolts—and the allowable creep of the bolts is limited, 
as otherwise the limiting dimension of the gap required 
to maintain tightness will be exceeded and flow or 


Fig 4. ECT OF HEIGHT OF NARROW FACE. 
AL-TO-METAL JOINT hs: ae 
OORESSURE AND AXIAL LOAD) 


Surtiace 


Til ted / 


Internal Pressure .p...Lb.per Sq Jn 


» 
(6334.4) Total . ‘Axial Load .P... Tons a 
It was felt that little reliable 
data existed bearing on the conditions required to 
maintain tightness over a metal-to-metal joint and 
| hence some experiments on these lines were included 
in the present group of tests. 

In considering the form of apparatus to be employed | 
and the test programme to be followed, it was decided 
that in the first place tests should be made using axial | 
service joints are, of course, subjected to | 
bending actions, but consideration of non-axial loading 
was deferred to a later stage, as it was thought that | 


|a suitable programme could best be drawn up after 


test data had been acquired relating to the simpler 
loading conditions. The nature of the testing apparatus 
has already been indicated. After the assembly of the 
testing apparatus and its erection in the compression 
machine, the usual method of carrying out a test is as | 
follows. A certain value of axial load is applied. | 
The internal fluid pressure is then raised at a steady 
rate until leakage past the joint takes place. The 
necessary observations having been made, the fluid 
pressure is released and the externally applied axial 
load is altered to the next required value. The value 
of the axial load is usually increased in equal increments 
throughout a test. With regard to the method of | 
determining the stage at which leakage occurred, the 
first signs of hydraulic leakage were easily and accurately 
determined by visual observation, but a special method 
was used when air pressure was employed 

When the experiments were about to commence, 
doubts were experienced regarding the best 
pressure fluid—water or air—to use in the tests. 
Preliminary tests were therefore made using both 
fluids. It was found that no serious difference existed 
between the results, except that the tests using air | 
were slightly less regular and did not repeat quite so 
well as those in which water was employed. Water | 
was therefore used exclusively as the working fluid in | 
the later experiments. In any experiment, the factors 
involved include at least the following: total external 
applied load ; intensity of fluid pressure; net load on | 
joint face; mean specific pressure on joint face. In 
some tests the measurements required to evaluate 
these factors are easily available; in other tests some 
cannot be obtained. It is necessary to place on record 
the main data of the experiments for possible future 
use and analysis, and hence the principal results of 
the tests reported have in the first place been recorded 
in the form of diagrams showing the relation between 
internal fluid pressure and total external axial load 
when leakage just occurs. The results of the experi- | 
ments have been plotted so as to show the relation | 
existing between the axial load on the flanges and | 
the corresponding minimum internal pressure required 
to cause leakage 


some 


}a@ contact area of 7 sq. in. 





(1) Tests on Clean Metal-to-Metal Contact of the 
Flange Surfaces—For these tests the flanges were 
scraped true to a surface plate over the whole face 
area, 14 in. external diameter and 8 in. internal dia- 
meter; the area of the joint face was 103-7 sq. in. 
The surfaces were carefully cleaned with social. The 
results obtained were very poor. With an axial load 
of 150 tons the joint would not retain either water or 
air pressure above 30 lb. per square inch. The contact 
area was then reduced by machining away a portion 
of the joint face to a depth of 0-02 in. so as to reduce 
the external diameter of 14 in. to 8-54 in., thus giving 
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A Solid copper ring ; circular section. 
B , on ; Square section. 
( +» Steel ring’; circular section. 
” « +» oo» $3 Square section. 
E ; oval section. 
F ¢ ‘orrugated sheet copper gasket. 
G of » iron gasket. 
R, Critical ratios: ¢; 1; @ 0; 
Ro : o - ”” 


= 0 (ring E only). 
(other rings). 


This showed very little 
improvement, the maximum internal pressure with an 
axial load of 150 tons being only 60 Ib. per square 
inch, 

Arising out of the tests, made on a }-in. square 
section steel ring, to be described later, a suggestion 
was made that equally good or better results might be 
obtained from solid flanges if machined so that each 
would have on it a ring 4 in. high with a flat contact 
face } in. wide, thus providing only one leakage path. 
instead of the two which are available in the case of 
the separate packing ring. The flanges were machined 
in this way (see inset sketch on Fig. 4), but it was 
decided in addition to try the effect of varying the 
height of projection H of the ring above the imme- 
diately adjacent metal surface of the flange. Three 
heights were tried, namely, % in., } in., and ~ in. 
The contact surfaces in these cases were machined 
to a good finish but not scraped, and the same surfaces 
were used throughout the tests; the increase of 
height was obtained by machining the groove shown 
in the sketch (Fig. 4 inset). The results obtained are 
shown in Fig. 4 (curves A, B, C, and D). It will be 
noticed that the increase in height of the ring from 
jy in. to } in. gave a slight improvement but, as will 
be seen later, the results are lower than those given 


| by @ square section steel packing ring. 


(2) Tests on Surfaces Smeared with Grease, Graphite, 
&c.—The results obtained from clean scraped surfaces 
were very poor, probably because the contact pressure, 
being distributed uniformly over a relatively large 
area, is not sufficiently intense to give the intimate 
metal-to-metal contact required to prevent leakage 
The practice of smearing the surface with some form 
of jointing compound to fill up the small openings 
which are inevitably left in the scraped surfaces 1s 
often employed. Tests were therefore made on the 
following materials :—({1) Oil and colloidal graphite: 
(2) grease and colloidal graphite; (3) flake graphit« 
and water; (4) boiled linseed oil; (5) jointing com- 
pound containing lead oxide, metallic iron, silica, 
carbonate of lime, graphite, &c. All these tests were 
made using joint surfaces which had been scraped true 
to a surface plate initially. In every test the interna! 
| diameter of the flange faces was 8 in. The full surfac 
of the face (external diameter, 14 in. ; area, 103-7 sq. 
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in.) was used in the tests made on oil and colloidal | 46 deg. Contact between ring and flange was on the are desirable, and some general assistance may be given 


graphite, also on grease and colloidal graphite, while | slopes only, and not on the bottom of the groove ;|in this direction. From a practical, point of view, 
the reduced flange surface (external diameter, 8-54 in. ; | during this test, the centering dowel pins were removed | what is probably a useful re of merit relating to 


area, 7 sq. in.) was employed with all the materials |from the apparatus, 


except oil and colloidal graphite. 


able improvement on the results obtained with the 
Grease with colloidal graphite gave a | 
further improvement, but the results were still too low | internal diameter and 14 in. outside diameter. 
to be considered satisfactory. The tests with flake | sheet was 0-007 in. thick, and it was corrugated in 
graphite and water and with the jointing compound | concentric circles. 
The jointing compound, !8 per inch, and the overall thickness was 0-042 in. 


flange clean. 


gave very irregular results. 





(a) Wide scraped surface: clean ; 
also with grease and graphite. 


(0) Narrow 


with boiled oil; 
and graphite. 





(e) Ring of 


(d) Compressed asbestos. Non- 
Copper. Steel 


graphited : widths, 0-27 in. ; 3-Oin. 
Graphited : 6-27 in; 3-0 in. Rein- 
forced: 0-27 in.; 1-Oin.; 3-0 in. 


rg 


Steel. 







(hk) Corrugated 


(g) Ring of oval section. 
Iron. 


Fie. 10. 


however, exhibited a certain power of recovery if 
allowed to remain without internal pressure for a time 
after leakage had taken place; the graphite and water 
mixture was liable to remain permanently faulty when 
once it had failed. Boiled linseed oil—applied to 
surfaces which were then assembled and allowed to 
stand over-night before test—gave the best results of 
this group, though these were somewhat irregular ; 
this coating showed no tendency to blow out and give 
permanent leaks. 

(3) Tests on Various Packing Materials Containing 
Asbestos—Three types of material of this class have 
been tested, namely :—(a) Reinforced material j in. 
thick having a graphited surface. (b) Non-reinforced 
material ., in. thick having a graphited surface. 
(c) Same as (6), but having a non-graphited surface. 
In material (a) the reinforcement consisted of a fine 
steel wire mesh embedded in the fabric. Three rings 
of this material were tested, all having an internal 
diameter of 8 in. and outside diameters of 14 in., 10 in., 
and 8-54 in. Two rings each of materials (b) and (c) 
were tested. These rings had an internal diameter of 
8 in., the outside diameters being 14 in. and 8-54 in. 
in each case. The 14-in. rings were undamaged by 
the test, but all the others blew out. 

(4) Tests on Metallic Packing Rings of Various Forms. 
—The results of five series of tests and the nature of 
the jointing are shown in Fig. 7, page 244. In tests A, B, 
C, D, the circular section rings were 8 in. in internal dia- 
meter, the section being a circle } in. in diameter. The 
square section rings were 8 in. in internal diameter, the 
section being a square of } in. side. Each of these 
rings was machined solid with a disc 14 in. in outside 
diameter and } in. thick ; this disc was for the purpose 
of locating the ring concentric with the flange. When 
first subjected to test the round section copper ring 
and the square section steel ring required loading to 
60 tons and 45 tons respectively to bed them on the 
flange surfaces before satisfactory internal pressure 
was maintained ; these preliminary tests are not shown 
on Fig. 7 except in the case of the soft-iron gasket. 
This being done, it was found that, under subsequent 
loading, there was a linear relation between axial 
load and internal pressure, as shown in Fig. 7. It 
will also be seen from Fig. 7 that rings A, C, and D 
oe exactly the same result, while B was very nearly, 
ut not quite, the same. 

E. The oval section ring was 10} in. internal diameter, 
11} in. external diameter, and # in. overall thickness. 
It was fitted in grooves machined in the flanges, the 
sides of the grooves sloping at an included angle of 





circular section. 


clean ; also with grease and graphite ; 
also with jointing compound ; also 
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sheet. 


When the test ring had been | the efficiency of a joint or packi 


is given by the value 


pt oi | bedded by a load of 55 tons it then gave a linear | of the ratio, at the time when the joint or packing just 
Oil mixed with colloidal graphite gave a consider- | relation between axial load and internal pressure. | fails, obtained by dividing the total applied axial load 


This is shown in Fig. 7, curve E. 


7. 





seraped surface: (ec) Narrow face, } in. wide; no 
packing. Heights: yy in.; 4 in.; 
4, in.: yy im, inner edge lowered 

also with water by 0-0001 in. 









(f) Ring of 
Copper. Steel. 










square section. 
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(i) Serrated steel ring : 25, 20, 15, 


Copper. 
10, 7, 5, 4, and 2 serrations. 


Various ASSEMBLIES OF PACKINGS AND FLANGES. 


This gasket gave a linear relation between axial load 
and internal pressure after it had been bedded by the 
application of a load of 20 tons. The results (see 
Fig. 7, curve F) were not so good as those obtained 
from the solid ring packings. 

G. The corrugated sheet-iron gasket was similar in 
form and dimensions to the copper gasket F, except 
that the thickness of the sheet was 0-012 in. and the 
overall thickness was 0-050 in. The results obtained 
(see Fig. 7, curve G) were poor. The axial load was 
taken up to 170 tons, at which point a slight yield of 
the gasket was noted, but it appears that even with 
this load the gasket did not become properly bedded ; 
as the performance was so bad, the test was not 
repeated, and the curve refers in this case only to the 
first loading. 

The serrated steel ring was 8 in. internal diameter 
and 14 in. external diameter. On each face there 
were initially 25 concentric serrations, pitched 12 to 
the inch. The slope of the sides was 45 deg. and the 
crests were slightly rounded. The thickness measured 
over the serrations was }in. The ring was tested, after 
trueing up the serrations, but it would hold no measur- 
able pressure even with an axial load of 150 tons, A 
surfacing cut was then taken over the crests on each 
side, producing on each crest a flat 0-015 in. wide. 
The ring then gave fairly satisfactory results, but it 
was thought that it might be an improvement to 
remove some of the serrations. They were therefore 
machined away in groups beginning from the outside, 
a test being made after the removal of each group. 
Great care was taken to place the ring in exactly the 
same position relative to the flanges for each test. 
The plotted results showed that the pressure corre- 
sponding to any given axial load increases as the 
number of serrations is reduced until only four are 
left: no further improvement was effected when the 
number of serrations was further reduced to two. 
The position of the rings in relation to the flange 
surfaces is shown in Fig. 10, together with some details 
of the remaining tests carried out in this section of the 
work. In all cases the pressure side is to the left of 
the several figures. For record purposes, hardness 
tests have been made on the metallic packing rings 
subjected to test. These were made with a Vickers 
hardness testing machine, employing a diamond 
pyramid and a load of 10 kg. 

In the foregoing the data have been presented in 
a form which applies mainly to the apparatus used ; 
to assess these data in a more directly useful form for 
general design purposes, other methods of treatment 


The pitch of the corrugation was 


| by the hydraulic load due to the internal fluid pressure ; 


F. This gasket consisted of a copper ring 8 in.| an axial load equal to the hydraulic load represents, 
The | 


| of course, the minimum force required to preserve 
| joint tightness, since at that value there is no force 
remaining to press the joint surfaces together. At 
least two other ratios are also of interest. If the 
actual force acting on the joint—which may be called 
| the net load being obtained by subtracting the hydraulic 

load from the total axial load—is divided by the 
| hydraulic load, the ratio obtained affords a useful 

index when comparing the relative merits of different 

forms of joints and packings as complete units. Neither 
| of the ratios previously mentioned is directly related 
| to the actual intensity of contact pressure set up at 
| the joint face, which quantity is of great importance, 
|especially when high-temperature conditions come 
under consideration. A third ratio, obtained by 
dividing the contact pressure by the pressure of the 
working fluid, is thus of some importance. As each 
of the three ratios mentioned relates to the condition 
when joint tightness just fails, they may be termed 
“ critical ” ratios. 

Let P be the axial load (total external load applied 
by the testing machine), p the internal pressure, A 
the area over which hydraulic pressure is exerted 
(calculated on the internal diameter of the joint face 
or packing), a the area of contact between joint faces 
or between joint faces and packing, and f the average 
intensity of pressure between joint faces, or between 
joint faces and packing. 





Then 
Axial load = Pp 
Hydraulic load = H=pA 
Net load (on contact surfaces)= N = P — pA 
Contact pressure on contact sur- 
faces ; average _N =P—pA 
a a 


The three critical ratios, referred to previously, then 
become 














6, one oo ee i 

1" 53 ~ iiydraulic load () 

ep N =e net load 2 

2 = ff ~ hydraulic load * (2) 

an f _ contact pressure , (3) 
Pp internal pressure 


(Note.—It will be seen that e, — eg = 1.) 

Consideration of the nature of the three ratios, e,, 
€,, €s Shows that e, has a lower limiting value of unity 
and may have any positive value exceeding unity ; 
the possible values of e, and e, vary from zero to 
any positive value. (For each ratio, the lower limiting 
value represents, of course, the case where a tight 
joint is maintained when zero force operates on the 
joint face or packing.) 

In a diagram of the form of Figs. 4 and 7, where p 
is plotted against P, if A remains constant throughout 
the test, any radia] straight line drawn from the origin 
represents certain constant values of e,, é, and é,, 
while a single radial line can be drawn which repre- 
sents the values of e, = 1, eg = 0, eg = 0; this line 
has been inserted on the figures mentioned. 

The general results of the investigation may be thus 
summarised. Considering first the metal-to-metal 
joints as a group, it appears that the clean, scraped 
faced joints of wide and narrow widths were unsatis- 
factory : some of the very narrow machined surfaces, 
however, gave a near approach to the ideal critical 
limiting value. When the results of the second group, 
namely, scraped flanges with various surface coatings, 
are examined, a wide variation of performance is again 
exhibited, the best result being obtained when the 
flange surfaces were smeared with boiled linseed oil. 
All the packings containing asbestos gave good results. 
Four of the rings, all of narrow width, blew out, two 
being reinforced, two non-reinforced; under the 
conditions of the test there is a danger of this occurrence 
if e, has a value less than 1-3 approximately. Of the 
metallic packings, the corrugated sheets—both copper 
and iron—were entirely unsatisfactory. All the rings 
of square and circular section, both copper and steel, 
gave excellent performance; the oval steel ring, 
tested in a groove, was not quite so good, relatively, 
but afforded a very good joint indeed. The steel 
ring, as received, having 25 serrations was not as good, 
but gave an increasingly improved performance as 
the number of serrations was reduced and, with four 
serrations, gave as near an approach (e, = 1-01, 
e, = 0-01) to the ideal ratio values as could be 
expected: this packing (with four or two serrations) 
gave the best result obtained under the conditions of 





the experiment. 
(To be continued.) 


246 


BORING MACHINE FOR 
LOCOMOTIVE CYLINDERS. 


Tue castings of the modern main-line 
have, of recent years, become so complex that it has 
proved in several instances more economic il to provide 
special machine tools to deal with them than to carry 
out the various operations by transference from one 
standard to another. This practice well illus 
trated by the large horizontal surfacing, boring, 
milling, drilling and tapping machine shown in the 
photograph reproduced herewith, and manufactured by 
Messrs. H.W. Kearns and Company, Limited, Broad- 
heath, near Manchester. The machine is designed to 
deal with the three-cylinder monobloc castings of the 
locomotives of the London and North Eastern Railway 
Company, one of which castings is shown in a partly 
completed condition on the table of the machine. 
The operations carried out on the block comprise the 
boring of three cylinder barrels, forming the bell- 
mouthed ends, machining the seatings for the stuffing 
boxes and piston-valve liners, forming the clearance 
at the bottom of the barrels, milling the frame faces, 
and drilling and milling the ribs and bosses. The time 
taken for the complete machining of the block shown 
is 46 hours, including two settings. The castings 
weigh about 5 tons each. 

Although in detail the machine embodies much of 
Messrs. Kearn’s standard practice, there are a number 
of modifications in general design. The tables, for 
example, are of unusual size and strength, and the 
saddle is carried not only on the main bed but on parallel 
lateral beds connected to the main bed, as shown in the 
illustration. These give adequate support when the 
work is in the extreme position, The table, which has 
a working surface of 10 ft. by 5 ft., has a cross traverse 
of 8 ft. 6 and carries a revolving table with a 
working surface of 7 ft. by 5 ft. The work is usually 
mounted on the revolving table, as shown, an arrange 
ment permitting it to be machined on all four sides 
without disturbing the setting. To allow for this 
turning movement, the bed is 3 ft. longer than the 
standard No. 5 machine, the maximum distance between 
the facing head and the boring stay being 12 ft. 6 in. 
it will be noticed that two boring stays are provided 
The use of two stays gives additional support to the 
boring bar under heavy cuts and effectively damps 
out any tendency to chatter. The second stay, 
moreover, enables the boring bar to more easily 
handled when withdrawn from the work. The bearings 
have hinged caps. The stays are raised and lowered by 
screws simultaneously with the vertical movements 


locomotive 


is 


in., 


be 


of the spindle 

Power is provided by a 25-h.p. motor, transmission 
being means of Vee belts. The motor is of the 
variabl.-speed type with a 2: 1 range, and in connection 
with the gearing enables 24 spindle speeds, from 2 r.p.m. 
to 170 r.p.m., to be obtained. Two ranges of feed are 
provided, giving a total of 16 feeds. One range of 
8 feeds is obtained from the spindle and provides rates 
of from 8 cuts to 96 cuts per inch for boring purposes. 
rhe other range is for milling feeds. It is taken from 


by 


the constant-speed first-motion shaft and the feed | 


rates are, therefore, independent of the spindle speeds. 
These milling feeds, whilst being of great utility for 
milling and drilling operations, also enable a fine finish 


to be given to a bored hole since a slow milling feed 


used in conjunction with a fast spindle speed results | 


in a smooth surface. The normal range of milling 
feeds is from 0-8 in. to 10 in. per minute, but a simple 
modification enables 0-4 in. to 5 in. or 0-2 in. to 2-5 in. 
per minute to be obtained, so that in some operations 
feeds as fine as 0-001 in. per spindle revolution are 
available. The main bed ways adjacent to the facing 
head are protected by cast-iron covers attached to 
the saddle and bedded down to the sliding surfaces, 


The mechanism of the machine is constructed on the | 


unit system, that is, the several gearboxes connected 
with different motions can be readily removed without 
disturbance to other parts. The spindle head 
of enclosed box section and all gears and bearings are 
submerged in an oil bath the circulation of which is 
maintained by a pump driven from the spindle. All 


1s 


the other gearboxes are filled with oil, the level being | 


shown by indicators. The tables are provided with a 
‘one-shot’ lubricating system which forces oil 
between all sliding surfaves and supplies the traversing 
screws and gears. An oil can needed at a very 
few points only. Speciai attention has been given in 
the design to rigidity and strength and this, no doubt, 
is partly accountable for the comparative heaviness 
of the machine, which weighs 32 tons 


18 








Levant Farr Intending exhibitors at the fortheoming 
Levant Fair, Tel Aviv, Palestine, are informed that the 
clearing and shipping department will be in charge of 
Messrs. Haifa Marine Company, Limited, Haifa, Palestine 
Goods addressed to the lan ant Fair Management, Tel 
Aviv, enter the country free of customs duty, which is 
levied at the close of the Fair only on such goods as are 
not re exported 
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THE PROTECTION OF WATER 
PIPES AGAINST CORROSION. 


Not so many years ago little regard was paid to the 
question of protecting water mains against corrosion. 
Cast-iron pipes were treated simply by somewhat per- 
functorily dipping in coal tar, usually only on the 
outside, and steel pipes were coated in and out with 
pitch and externally wrapped with impregnated jute 
bandages. 

The incomplete protection afforded by this type of 


treatment was liable under certain conditions to lead | W : 
material brittle and liable to chip off in winter. A 


to trouble. Thus, in Holland, particularly in the years 
immediately following the Great War, a large number 
of inter-communal pipe were laid, important 
sections of which were in very unfavourable ground. 
The effect of corrosion was in some cases so great that 
entire pipe lines had to be replaced after only five or six 
years service 

In some districts internal corrosion resulting from 

the brackish nature of the water has given rise to 
serious trouble. The effect of chemical action on the 
| unprotected portions of the iron pipes is more marked 
in outlying districts having large distribution systems, 
but comparatively low water consumption. In some 
cases the presence of acid in the water led to discolora- 
tion; occasionally there was also an unpleasant odour 
or taste imparted to the water. The cause of the latter 
is to be attributed to solvent action upon some con- 
— of the asphalt lining of the pipes. Although 
a considerable improvement was obtained by provid- 
ing plant for de-acidifying the water, it was realised 
| that the only way to overcome the difficulties satis- 
factorily was by efficient protection of the pipes. 

In a paper by Dr. J. E. Carriere,* who is head of the 
| Technical Department of the Netherlands State Water 
| Supply Bureau, an account is given of investigations 
made by a special commission on the internal and 
external protection of iron and steel water pipes against 
corrosion. 

The efficiency of bituminous coatings depends as 
much upon the chemical and physical characteristics 
of the bitumen compound as upon the way in which 
it is applied. The most important physical tests are 
those by which the softening point, the breaking point, 
penetration and flow may be standardised and deter- 
mined. While a variety of methods have been 
advanced by different workers and in different countries, 
Dr. Carriere refers to the following as being more 
particularly useful : 
which the bitumen is melted in water under specified 


lines 


conditions ; (2) the universally-used ring-and-ball test, | 


in which a metal ball forces its way through a ring 
filled with the bitumen, the whole being treated in 
water; and (3) Kraemer and Sarnow’s softening test, 
based upon the temperature at which a specified weight 
of mercury penetrates a layer of the compound under 
the influence of heat. In addition to these, the Fraas 

* Het in- en witwendig Beachermen van Gietijzeren en 
Stalen Leidingen Corrosie The Hague, Rijks- 
bureau voor Drinkwatervoorziening. 


teqen 





(1) The dropping point test in |} 








breaking-point test may be employed and also Van 
Heurn and Begheyn’s deformation test, and finally the 
breaking point may be determined by allowing steel 
balls of increasing weight to fall from a height of 2 m. 
upon a steel plate under which is a 5 mm. layer of 
bitumen, the criterion being the weight of the ball 
required just to shatter the latter. 

In practice the range between the melting point and 
the breaking point determines the usefulness of the 
substance for pipe coatings. A low melting point will 
lead to the coating melting and dripping off in summer 
in storage, while a high breaking point will render the 


material which has proved suitable has a melting point 
given by the Kraemer and Sarnow test of about 110 
deg. C. and Fraas breaking point of about 19 deg. C 
In order to determine the liability of the preparation 
to flow under exposure to summer temperatures, the 
Batavia Petroleum Company adopt the following test : 
A layer of the preparation is placed on a metal plate, 
and small pegs are inserted in it at carefully measured 
distances. The plate is then tilted to an angle of 45 deg 
and kept in an oven thermostatically maintained at the 
temperature conditions to be investigated. The move- 
ment of the pegs after 20 hours or so is taken to be an 
indication of the suitability or otherwise of the pre- 
paration, while the test may also be used to give an 
indication of suitable thickness. 

To test the effectiveness of the protection against 
corrosion, samples of pipe to be tested may be first care 
fully cleaned with warm water and then with dilute 
hydrochloric acid, afterwards being placed in a bath of 
1:50 Normal HCl at a temperature of 15 deg. C. to 
20 deg. C. for about 17 hours. The amount of iron 
dissolved is calculated per 200 square centimetres of pipe 
surface. Although theoretically no iron should be 
dissolved, it has been found in practice necessary to 
make an allowance of 0-5 milligram for traces which 
may occur in the reagents employed. Often defects 
in the bitumen coating are due to bubbles formed during 
the dipping process. Another method consists of the 
use of filter paper soaked in a solution of potassium 
ferricyanide acidified with a little hydrochloric acid. 
This is pressed while wet against the pipe surface to be 
tested, and where iron is exposed dark blue spots appear 
on the filter paper. 

Manufacturers have advanced objections to both 
these methois, pointing out that the presence in the air 
of particles of dust containing iron may be present 
in a factory laboratory, and similar dust is liable to 
settle upon pipes stacked in a factory yard, giving rise 
to inaccurate results. This matter was, therefore, 
investigated by the Commission in co-operation with 
certain pipe manufacturers, and as a result it was found 
that the complaints were really untenable. It was 
decided, however, to carry out the HCl tests over 
500 square centimetres of pipe surface, and to increase 
the contact time to 24 hours, the permissible limit of 
dissolved iron being placed at 1-25 milligrams. Mean- 
while, some improved method is being sought. ’ 

Data have been obtained from a large number of 
tests on coated steel and cast-iron pipes, carried out 
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over a period of several years. The samples were 
taken from batches of pipes lying ready for dispatch 
at a number of factories, and included both sand-cast 
and centrifugally-cast pipes. The results showed con- 
siderable divergence in quality. ; 

One thing that became clearly evident was that the 
ordinary process of dipping left much to be desired, 
both in the case of sand-cast and centrifugally-cast 
pipes, although it is recognised that with the former 
better adhesion of the bitumen coating is secured than 
with the latter. Normally, dipped pipes are also 
much more liable to damage in transport and handling 
than pipes which have been double-coated. Tests were 
made with normal, double-coated steel pipes, and 
with some samples of pipe treated by a “streaming” 
process by which an extra layer of asphalt is applied 
internally. The results obtained with the last-named 
method were particularly satisfactory. 

In bad or water-logged ground, where normal tarred 
pipes have given trouble, the common practice has been 
to wind asphalt impregnated bandages round the pipes. 
In Holland, this is generally done on the actual site 
as the pipes are laid, and manufacturers have not intro- 
duced ready-wrapped pipes on to the market. 

Tests made with steel pipes covered with asbestos, 
manufactured by an English firm, gave satisfactory 
results. It was suggested, however, that as the asbestos 
failed completely to absorb the bitumen, flaws might 
occur in the covering through which water could 
penetrate. It was considered that better results 
might be obtained if finer asbestos were employed, 
thereby increasing the homogeneity of the two 
materials. 

A provisional specification drawn up by the State 
Water Supply Bureau may be summarised as follows : 

The coating, viz., the layer of bitumen used with the 
wrappings of jute, wool-felt, or other material (e.g., 
asbestos), shall fulfil the following requirements: Melt- 
ing point (ring-and-ball) for the outer coating, at least 
95 deg. C., for the inner coating at least 70 deg. C. 
Penetration (100 grams, 5 seconds, 25 deg. C.) : between 
10 and 30 (x 0-1 mm.); breaking point (according to 
Fraas): maximum — 10 deg. C. ; flow (5 mm., 20 hours, 
50 deg. C.): Nil. 

Iron dissolved in 1/50 Normal HCl, per 500 cm. sq. 
internal surface in 24 hours : maximum, | -25 milligram. 
Odour and taste, none. 
enamel between layer of dipped asphalt and jute wrap- 
ping : minimum 2 millimetres. 








INCENTIVES TO INCREASED 
PRODUCTION. 


THE interest now being displayed in the attitude of 
the worker towards his work would have surprised, and 
perhaps have been ridiculed by, our industrial fore 
fathers. They rated their employees mainly, if not solely, 
by the skill with which they performed their allotted 
tasks, and judged their output by an absolute numerical 
standard, paying little attention, because it did not 
occur to them to do so, to the effect of such factors as 
interest, willingness, fatigue, and environment. To- 
day, on the other hand, it is realised that the output of 
the worker depends not only on such things as tem- 
perature, lighting and ventilation, upon the rate at 
which raw material is supplied and upon the design 
of the machine that is being operated, but upon the 
individual’s own intelligence, powers of discrimination, 
and such other abilities as the particular task may 
demand. As, however, the possession of ability, it 
has also been discovered, does not ensure that it will 
be utilised, there is a further set of conditions relating 
to the will to work which have to be studied. 

To inaugurate such a study and to translate the 
resxlt into something concrete enough to provide a/| 
foundation for future policy is not altogether easy. | 
This will be gathered from a pamphlet, not very happily | 
entitled Incentives—Some Experimental Studies,* which | 
has been written by Mr. C. A. Mace for the Medical 
Research Council of the Industrial Health Research 
Board. It is postulated that a man of normal constitu- 
tion will prefer almost any form of activity to total 
idleness. Efficiency, however, depends on the effective 
will to perform a particular task, the reverse of this 
proposition being equally true. This will to work 
efficiently can be stimulated by some incentive, in 
praetice usually financial, though self-esteem and fear 
of dismissal are also operative. This mental attitude— 
or, as Mr. Mace calls it, this specific intention—may 


vary in direction, i.e., in how the worker conceives his 


task. It may also vary in intensity, i.e. in how 
strongly he feels impelled to perform it. Finally, it 
may vary in duration, i.e., in the time during which he 
maintains effective concentration. 

Te determine these variations, various tests, 
some mental and some physical, were made on a 
number of subjects, and the results are given in 





* H.M. Stationery Office. Prioe ls 


| full in the pamphlet. From them a certain number 
| of conclusions are drawn which may be set out as 
| follows :-— 

| The efficiency with which both mental and physical 
| operations are performed depends to a considerable 
|extent upon the standards, implicitly or explicitly, 
| willingly or unwillingly, adopted by the worker. 
For example, it will be different when he is trying 
to reach a certain predetermined standard from 
when he is simply trying to improve his own pre- 
vious performance. These standards of efficiency are 
subject to external control in various ways, such 
as explicit instructions, measurement of output at 
regular intervals, and the communication of the results 
obtained. In every type of operation studied the 
control of these standards effected a considerable 
increase in the efficiency of the performance. Although 
speed, accuracy, and other variable factors of efficiency 
are inherently related, so that a change in one tends to 
produce a change in the others, these relations are not 
absolutely invariable, but reflect the extent to which 
each is involved in the worker’s specific intention. 
Prolongation of effort is one of the principal beneficial 
effects of the use of incentives. Where no standard is 
suggested the worker is apt to adopt a standard lower 
than his best. 

It is acknowledged that only rarely can the results of 
laboratory experiments, such as those given in the 
pamphlet, be applied directly to work under indus- 
trial conditions. This being so the question may well 
be asked why they were ever undertaken and whether 
there are not other subjects of more practical value 
to which the Industrial Health Board of the Medical 
Research Council might direct their attention. Even 
when a practical turn is given to the discussion no 
great advance in real knowledge is made. For though 
it may be interesting to know that one of the most 
frequent devices adopted by operatives to relieve 
boredom is the creation of certain definite aims and 
that they do so by attempting to complete a certain 
number of jobs in a given period, by arranging the 
material in patterns or by competing against each 
other, these are not very valuable pieces of information. 
and in so far as they are valuable they are probably 
known to managers and foremen already, for one of the 
most essential of qualifications for holding a position 


Thickness of seamless layer of | of that kind is a knowledge of human psychology, 


though in factories and places where they work it is 
generally known by some less sonorous name, It is, in 
fact, more than doubtful whether the science of psy- 
chology has advanced far enough to enable such very 
human factors as those present in an industrial under- 
| taking to be analysed with any certainty or to cause 
| those who daily are obliged to deal with these factors 
|to place any great reliance on the results of such an 
|analysis. Except as a purely theoretical study the 
work described entirely fails of its purpose. 

















CATALOGUES. 


Electric- Light Fittings.—Messrs. Hailwood and Ackroyd, 
electric light fittings, shades and flambeaux, in a recently- 
published leaflet. 

Milling Machines.—A leaflet, in which dialogue is used 
to bring out the merits of Wanderer milling machines, has 
been sent in by Messrs. Dowding and Doll, Limited, Grey- 
coat-street, Westminster, 8.W.1. 


Alternating-Current Motors.—A well-illustrated brochure 
by Messrs. Crompton Parkinson, Limited, Bush House, 
London, W.C.2, calls attention to the outstanding 
characteristics of their alternating-current motors. 


| Windscreen-Wiper Blades.—Messrs. Trico-Folberth, 
| Limited, Great West-road, Brentford, London, have 
| issued a leaflet on their five-ply wiper blades for the 


wind-screens of motor cars. 


Fans.—Messrs. Blackman Export Company, Limited, 
23, Queen-square, Southampton-row, London, W.C.1, in 
their latest leaflets, deal with fans for belt drives, multi- 
vane centrifugal fans and turbo-blowers, and warm air 
units, using steam or hot water. 

Cableway Drag-Line Scrapers.—Messrs. International 
Combustion, Limited, Aldwych House, Aldwych, London, 
W.C.2, have sent in a catalogue on the Beaumont cable 
drag scrapers, explaining their construction, layouts of 
storage equipment, and many applications. 


Are Welders.—The features of construction of the Noel 
high power-factor welder are described, by means of 
a sectional illustration through the motor-generator, 
on a folder sent by Messrs. Ideal Electric and Manu- 
facturing Company, Mansfield, Ohio, U.S.A. 


Panel and Strip Heating.—Messrs. George O’Kill and 
| Company, Limited, 14, Norfolk-street, London, W.C.2, 
| call attention in an attractive brochure to the character- 
| istics of Braby electric radiant heating panels and strip 
| heaters, convectors and high-temperature units. 


| Chain Drives.—The advantages of chain drives in a 
| variety of industrial applications are referred to in 4 
| brochure provided by Messrs. The Renold and Coventry 
|Chain Company, Limited, Renold Works, Didsbury, 
| Manchester. An accompanying pamphlet deals with 
| counterweight and rack sets. 








Limited, Morley, near Leeds, illustrate a wide range of 


Stone Crushers.—A folder of considerable interest, sent 
by Messrs. Hadfields, Limited, East Hecla and Hecla 
Works, Sheffield, is concerned with portable crushing 
and screening plants, disc crushers, heavy-duty sledging 
breakers, solid-steel granulators, swing-jaw crushers, and 
other stone breakers for all purposes. 

Ball and Roller Bearings.—The new catalogue of Messrs. 
The Hoffmann Manufacturing Company, Limited, 
Chelmsford, provides, in finger-index form, reference to 
every variety of ball and roller bearing. All standard 
dimensions are given, as well as instructions for erection 
in any application, where necessary. 

Drilling Machines.—To call attention to the extensions 
to their range of vertical and radial drills, Messrs. Wm. 
Asquith, Limited, Highroad Well Works, Halifax, have 
issued, in pamphlet form, a reprint of an article from their 
“Radial Times.” The extension is principally in the 
lighter classes of machines, which are of entirely new 
designs. 

Tubular Steel Poles.—Messrs. Stewarts and Lloyds, 
Limited, 41, Oswald-street, Glasgow, have published a 
well-bound catalogue on tubular steel poles for all 
services. Its contents include information on the 
calculation of the various loadings they can withstand, 
pole design, British Standard Specifications, service 
conditions, etc. 





Maier Ship Form,—An interesting historical introduc- 
tion to a publication with this title, sent by Messrs. The 
Maierform Company, Bremen, quotes correspondence 
between Maier and William Froude on matters relating 
to ship resistance. Descriptive matter on Maierform 
ships, test results, criticisms, and replies, form the prin- 
cipal subject matter. 


Oil-Engine Traction.—Locomotives and railcars using 
two-cycle, single-acting oil engines with welded-steel 
frames form the subject-matter of a new catalogue from 
Messrs. Harland and Wolff, Limited, Engineering Works, 
Belfast. Designs are shown, ranging in size from a 
210-h.p. railcar with hydraulic transmission to a 2,450-h.p. 
Diesel-electric express passenger locomotive. 


Concrete Pipes and Other Products.—Messrs. The Stan- 
ton Ironworks Company, Limited, near Nottingham, 
have sent out a new catalogue of Stanton concrete pro- 
ducts, dealing with concrete pipes, made centrifugally, 
and with ogee, socket, and flexible joints, manholes, 
gulleys, slabs and kerbs, fence and gate posts, and lamp 
columns, as well as concrete-lined iron pipes. 


Helical-Rotor Pumps.—The specifications of Roloid 
helical rotor pumps, with many illustrations of the 
important parts, and efficiency diagrams, are given in 
a folder, received from Messrs. David Brown and Sons 
(Hudd.), Limited, Huddersfield. These are suitable for 
heavy and medium duty, giving uniform discharge free 
from pulsations, high volumetric and power efficiency. 


High-Speed Diesel Engines.—Messrs. The Newbury 
Diesel Company, Limited, Newbury, who have in the 
past been mainly associated with the construction of 
Sirron marine Diesel engines for ship propulsion up to 
1,000 shaft horse-power, have now added auxiliary 
engines of 10, 20, 30, 40 and 60 brake horse-power to their 
range. These are described in a folder and dimensions 
are given. 

Wiring Systems and Jointing Materials.—All the re- 
quirements of their paper twin, rubber twin, tough-rubber 
sheathed cable, bond wire, ebonite enclosed, and colliery- 
lighting wiring systems, are dealt with in a new catalogue 
from Messrs. British Insulated Cables, Limited, Prescot, 
Lancashire. Another catalogue concerns jointing mate- 


rials and accessories, and a third deals with radio 
materials. 
Files.—In their Millenicut file, Messrs. Thos. Firth 


and John Brown, Limited, Atlas and Norfolk Works, 
Sheffield, 1, have made an interesting attempt to ensure 
economy in filing operations, the teeth being suitably 
cut with the same precision as a milling cutter. A folder 
issued provides information on its characteristics and the 
savings effected with it. The firm at present resharpen 
such files, but are putting on the market a tool for the 
purpose. 

Pile Drivers.—Messrs, Demag Aktiengesellschaft, Duis- 
burg, Germany, have prepared a pamphlet on their pile 
drivers, rock breakers, and pile extractors. For the first, 
it is claimed that they cause no damage to the crown of 
the pile, can be used with safety to neighbouring build- 
ings, and require but little space. The rock breaker has 
been evolved from the pile driver by replacing the 
ramming plate and intermediate piston by a chisel with 
its holding device. 


Laboratory Lamps.—To meet the needs for a light 
source giving a line spectrum of definite and known 
character for calibration purposes, Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have put on the market a special range 
of Osira electric-discharge lamps, having the arc spectra 
characteristics of sodium, cadmium, mercury, cadmium 
and mercury combined, and zinc. A leaflet describes 
them and their uses, and gives prices of the different 
types. 

Alternators, Pumps, &c.—From Messrs. Mather and 
Platt, Limited, Park Works, Manchester, 10, we have 
received a variety of publicity literature. One pamphlet 
concerns the S-type alternators made by the firm, and 
complying with the requirements of the British Standard 
Specifications. Centrifugal pumps for the oil industry, 
for main-line pumping and general refinery service, 
provide the theme for another, and the others deal with 
the Grinnell automatic sprinkler and fire system on the 





8.8. Orion, canning equipment, and Thermolier unit 
| heaters for works. 
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*“ ENGINEERING” ILLUSTRATED 


PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 


The number o* views given in the Specification Drawings is stated | 
in cach case; where none is mentioned, the Specification ia not 


illustrated 


Where inventions are communicated from abroad, the Names, &c., 


of the Communicators are given in italics. 


Copies of Specifications may be obtained at the Patent Office Salex 


Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, 
the uniform price of 18. 


The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 


Patent has been sealed, when the word “ Sealed” is appended. 
Any person may, at any time within two months from the date 


the advertisement of the acceptance of a Complete Speci peation, 
give notice at the Patent Office of opposition to the grant of a | 


Patent on any of the grounds mentioned in the Acta 


ELECTRICAL APPARATUS. 


424,642. W. G. Bird, of Bristol. 
Speed-Indicator. (2 Figs.) 


electrical ignition system in which there is generated 


pulsating or alternating electrical current the frequency 
of which is proportional to the speed of the rotating 
A high-tension magneto is shown 
diagrammatically with its primary and secondary | 
windings, a contact breaker, condenser and distributor 


parts of the engine. 


A switch 6 is incorporated, of which one terminal 


connected to the primary coil of the magneto and the 
other to earth, the shunt circuit so formed being in parallel 
with that portion of the primary circuit which connects 
the primary coil to earth through the contact-breaker. 
The function of this shunt circuit is to provide a con- 
venient means for stopping and starting the engine, 


Electrical 
August 26, 1933. The 
invention is an electrical speed-indicator and revolution- 
counter for internal-combustion engines having an 


[FEB. 28, 1936. 








7 


the cylinder barrel, has a sunk annular seat 8 for direct | tor for heating the air. The flue connection 12 is spaced 


engagement with the relative cylinder barrel end face, | a short distance from the rear end of the furnace, and 
so that, when the cylinder head is screwed right home | is mounted on a travelling carriage 13, so that it may be 
on the cylinder barrel, the seat 8 bears hard on the | moved transversely away from thefurnace. The furnace 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919, | Telative barrel end face, and a predetermined pressure is | casing has two lugs to engage with hooks 16, 17, depending 


form of the ring. 





at 





af | 


18 





424,519) 


since when this circuit is closed by the switch 6, the | and tends to separate the limbs of the ring into more 
contact-breaker is short-circuited, and the magneto and | intimate contact with the faces on the cylinder barrel 


engine cannot function. 


When the switch is open, no | and the cylinder head. The cylinder head may be of 


current passes through the shunt circuit, and the magneto | aluminium alloy, and the cylinder barrel of steel, so 


and engine may operate. In the invention, a s 


that, as the cylinder head has a higher coefficient of 


indicating or revolution-counting meter 7 is connected | expansion than the cylinder barrel, there is, due to the 
through a local switch across the terminals of the switch 6. | temperature rise, a definite radial expansion of the 
The component devices of this meter have a large elec- | cylinder head, which causes a certain amount of slackness 


trical impedance. 
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** leakage " 
circuit and meter 7 when the switch 6 is open and the 
magneto and engine are operating, this leakage current 
being pulsating in nature with a frequency proportional 
to the speed of the rotating parts of the engine and with 
a maximum amplitude during periods when the contact- 
breaker is in the “ break" position. 7 making the 
electrical impedance of the component devices of the 
meter 7 sufficiently large, the leakage current is reduced 
to such a smal! amount that it is insufficient to interfere 
with the normal functioning of the magneto, and yet is 
sufficient to actuate the meter. The speed-indicating 
component for such a meter 7 consists of a device in which 
the current is applied to produce a mechanical response 
which is dependent upon the frequency of the current, 
but not sensibly upon its amplitude. Furthermore, the 
device is so constructed that the power necessary to 
operate it is small, and also so that it may be adjusted 
to respond correctly, even if the electrical wave-form 
the applied e.m.f. or current departs widely from 
sinusoidal form. The frequency-responsive device may 
be any electrical frequency meter of known type. Where 
the ignition is by a high-tension m eto having station- 
ary primary and secondary coils, the connection of the 
meter is made by a tapping 11, in the electrical sense, 
upon either the primary or secondary coils, or upon both 
of these coils. (Sealed.) 


INTERNAL-COMBUSTION ENGINES. 


424,519. G. and J. Weir, Limited, of Cathcart, 
and C. G. Pullin, of Glasgow. Pressure-Sealing 
Device. (1 Fig.) November 18, 1933. The invention 
is a fluid-pressure sealing device for an internal-combus- 
tion engine cylinder having a screwed-on cylinder head. 
The fluid-pressure sealing device consists of a ring 1 of 
spring metal, of U form in cross-section, the open side of 
which is innermost with respect to the axis of the ring, 
and which is placed between a face presented by a shoulder 
3 on the egitades barrel and a face represented by an 
annular shoulder 6 on the lower end of the cylinder head. 
The ring 1 is “lapped in” to the cylinder head and 
cylinder barrel 4. The limbs of the U can be deformed 
under axial pressure between the faces, and are squeezed 
towards one another within the elastic limit of the metal, 


current can still pass through the shunt | 


Under these conditions, a small|in the screw-threads. The axial thrust exercised by 





the spring ring tends to take up any such slackness and 
to maintain gas-tightness. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


426,434. A. B. Symons, of Tottenham. Machine- 
Tool Bed. (4 Figs.) January 4, 1934.—-The object of 
the invention is to provide amachine bed the straightness 
of which is not affected by changes of temperature so that 
the accuracy of the operations performed by the machine 
does not depend on temperature. At the left-hand end, 
the bed of the high-precision screw-correcting lathe is 
carried upon a massive pivot-pin 2 which is supported in 
bearings 3. These bearings are positioned at the top of 
vertical supports extending upwardly from a bed-plate 
which is secured to the floor by bolts. At the other 
| end of the bed, a flat hardened-stee! plate 7 is secured to 
| the underside. The plate 7, which is narrow compared 
| with the width of the bed, rests on a hardened-steel 
| roller 9 which, in turn, rests on a wide flat support 10. 
| The latter is carried upon a second bed-plate secured to 
the floor by bolts. The roller 9 is flanged at its ends 13, 





_—— ‘> Pig.1. Sram i) 2 Fig.2. 
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to engage over the sides of the wide support 10 and thus 


xercised on the jointing faces of the ring, such pressure | from a carriage 18, which is movable on a runway 19 
| depending on the angle of the sides of the channel or the | arranged over the furnace. 


A cylindrical casing 20, of 


g Pressure gas leaking past the screw- | larger diameter than the furnace, is mounted in front 
threads enters the annular channel of the spring ring, | of the furnace, and more or less co-axial with it. The 


runway 19 extends into and along the top of the casing 
20, and is in three parts, namely, a first part immediately 
over the furnace, a second part in front of the first part 
and the third part disposed in the casing. The first 
| part is hinged at its junction 23 with the second part, 
|so that it may be raised by means of a jack. The 
| second part is also hinged at 23, so that its forward end 
may be raised away from the third part. A wire rope 25, 
connected to a counterweight, is shown for this purpose. 
A driving carriage 27 to act on the carriage 18 is also 
carried on the runway, and is connected to an endless 
}chain. The driving carriage 27 is connected to the 
carriage 18 by a hook 29. The casing 20 is closed by a 
| door which is supported from a curved overhead runway 
31. When in the closed position, the edge of the door 
engages a rubber ring 32 carried in a channel at the 
| front end of the casing. The door is secured by clamps 
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carried on belicrank levers attached to screw apparatus, 
by means of which clamps the door is drawn up tight 
ee the end of the ring 32. To prevent deterioration 
| of the rubber, a cooling pipe lies against the rubber ring, 
| and water is passed through the pi 40 is a connection 
| to an exhaust pump. In use, the furnace is charged 
from the rear end, the flue connection 12 is then moved 
| into position, and the furnace heated until the melting or 
| treatment is completed. During this operation the 
furnace is rotated or oscillated. At the completion of the 
heating operation, the air connection and the burner are 
swung out of position. The furnace is then rotated 
until the lugs are in position to be engaged by the hooks 
16, 17 on the carriage 18. The carriage is then moved 
forward to the correct position, and the hooks, which 
are counter-weighted, are caused to engage the lugs. 
The first portion of the runway is then raised about its 
pivot 23 to lift the furnace from its rollers. The driving 
carriage 27 pushes the carriage 18 forward into the 
chamber 20. The hook 29 is then released, and the 
driving carriage retracted. The second portion of the 
runway is raised about the pivot 23. The door is moved 
on its runway to the front of the casing 20, and clamped 
tightly in position. The casing 20 is connected to an 

exhaust pump, which is then operated to produce a 
vacuum within the casing and thus within the furnace. 

The furnace is allowed to remain in the casing so long 

as the charge remains sufficiently hot. At the completion 

of this treatment, the door is removed from the casing 
and the furnace is withdrawn and is returned to its 
roller supports, where it is tapped by rotatingit. (Sealed.) 


MOTOR ROAD VEHICLES. 


422,346. R. Bishop, of London. Steering Gear. 
(6 Figs.) July 10, 1933.—The worm 11 of the gearing 
is of constant diameter and constant pitch. A follower 
13 is in the form of a single elongated shoe which fits 
into the thread of the worm. This shoe 13 is integral 
with the pivot-pin of large diameter which is mounted 





to ensure that its axis is maintained at right angles to 
the axis of the bed. The support 10 has stop-ribs 14 
at its ends to prevent the collar 9 from rolling there- 
from should the bed be raised about the pivot 2. This 
support 10 is recessed on its upper face so that the 
roller contacts therewith towards the sides only. With 
this arrangement, which is virtually one of three point 
support, the straightness of the is dependent solely 
upon the stiffness of the bed, which requires no support 
other than that afforded by the pivot 2 and roller 9. 
The straightness is not affected by changes of tempera- 
ture, as the right-hand end of the bed is free to move 
longitudinally by rolling on the roller 9. Co uently, | 
the accuracy of operations performed by the lathe is 
uninfluenced by temperature conditions. The position 
of the pivot 2 and mean position of the roller 9 are 
planned to coincide approximately with the “ Airy” 
points for supporting uniformly-loaded straight beams to 
minimise bending due to the loading. The pivot-pin 2 
may rest in half-round crutches or in vee-blocks. 
(Sealed.) 





for oscillation in a bearing in the free end of a rocker-arm 
21 which is fixed m a rocker-shaft, the arrangement 
being such that the axis of the pivot-pin is parallel with 
the axis of the rocker-shaft. e pivot-pin is extended 
so as to pass right through the rocker-arm 21, and on 
its rear end it is provided with a crank-pin 25. This 


Ss 





oe 25 has pivoted on it a block 27, which is 
loca: 


and guided in a cam-slot which is formed in 


| the back wall of the gear casing. This cam-slot ha 

| of the same mean radius as the effective radius of the 
MINING, METALLURGY, &c. | rocker-arm 21, and is struck about a centre 35 which is 
424,897. Stein and Atkinson, Limited, of West-| offset from the axis of the rocker-shaft by the same 
minster, and F. A. Bandel, of Enfield. Furnace. | amount that the axis of the crank-pin 25 is offset from 
(6 Figs.) September 22, 1933.—The invention is a/|the axis of the pivot pin. The arr ment is such 
furnace for melting metals. The furnace is cylindrical, | that as the cam 11 rocks the rocker-arm 21, the block 27 
with conical ends, and is of the rotary or oscillating type, | will be driven along the cam-slot and will lift or lower 
being supported on rollers. The bali 6 is axially the crank-pin 25 to rock the pivot pin, with the result 
mounted at the forward end. The air connection to the | that the follower 13 will be rocked in such a manner 





so that they are maintained in intimate contact with the 
faces. The cylinder head, which is screw-threaded on to 


burner is connected by hinges at 9 to the supply main, so that in all positions the longitudinal middle line of the 
that it may be moved into working ition or away | follower will remain parallel to its original position.— 
from thefurnace. 11 is the connecting flue to a recupera- | (Sealed.) 
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STORM - WATER AND SEWAGE 
PUMPING INSTALLATION AT 
GILLINGHAM AND RAINHAM. 


THe part played by the engineer in the mainten- 
ance of public health by the provision of pure water 
has been discussed with some emphasis of recent 
years in these columns and elsewhere, but his equally 
important task of draining inhabited areas has not 
perhaps received so much attention. Progress in this 
direction is, however, continuous, as the account we 
now give of one of the latest completed schemes will 
show. The installation about to be described con- 
sists of five separate pumping stations for handling 
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2 to 9, Plate XVI, and Figs. 10 to 18, pages 250, 251, 
and 262. From the map it will be seen that all the | 


outfalls discharge into the River Medway, which is 
here tidal and marshy, and that the area of the 
Borough of Gillingham, defined by a hatched and 
dotted outline, includes the town itself and what 
is at present a country district, fairly well wooded, 
and having a general slope down to the river from a 
height of some 400 ft. above sea level. The new main 
sewers run west and east approximately parallel 
to the river in the low ground on its southern 
bank and are joined by a number of branches run- 
ning approximately north and south. Four of the 
pumping stations are on the line of the main sewers, 
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the sewage and storm water of an area comprising 
Gillingham, Rainham and part of Chatham Dock- 
yard, It is notable, among other things, for the 
high degree of flexibility provided, all the stations 
being electrically-operated and automatically con- 
trolled relatively to the sewage flow. The scheme was 
designed and carried out by Messrs. W. H. Radford 
and Son, Northampton, consulting engineers to the 
Rochester, Chatham and Gillingham Joint Sewerage 
Board. The whole of the machinery inside the 
pumping stations was supplied by Messrs. Worthing- 
ton-Simpson, Limited, Queen’s House, Kingsway, 
London, W.C.2, with Messrs. Crompton Parkinson, 
Limited, Bush House, London, W.C.2, as sub- 
contractors for the motors and switchgear and 
Messrs. Watford Electric and Manufacturing Com- 
pany, Limited, Whippendel-road, Watford, as sub- 
contractors for the automatic electrical control gear. 

The Joint Sewerage Board just referred to was 
constituted to deal with the area concerned, as some 
*xisting systems in the older boroughs were involved. 
The preliminary negotiations and alternative 


the remaining station being situated in a fold of the 
higher ground inland. All the sewers discharge at 
the Motley Hill Sewage Disposal Works in the north- 
east corner of the area and well down the river, the 
other outfalls shown higher up the river being for 
surface water and storm water only. 

Situated at the north-western corner of the area 
is the Dockyard pumping station. This is just out- 
side that portion of H.M. Dockyard lying in Gilling- 
ham, and is constructed to deal with a considerable 
sewage flow, all storm water being excluded. The 
sewage is lifted by means of centrifugal pumps and 
discharged into the pipes from the main pumping 
station to the east of it. The main pumping station 
is, as its name implies, the largest of the five stations, 
and is situated on the Strand at Gillingham, adjacent 
to the old sewage disposal works of the borough. 
These are now abandoned, and nothing but storm 
water discharges at this point, a change which 
renders possible the provision of a contemplated 
beach, bathing pool and promenade at this part of 
the river front. The sewage is now pumped to the 





schemes proposed scarcely call for discussion here, 
bat for a general understanding of the installation | 
: s Necessary to make a short survey of the area. 
a is shown in the map reproduced in Fig. | on | 
is page, the construction of some of the stations | 
and the machinery in them being illustrated in Figs. 


Motley Hill Works, a distance of 3} miles, the 
station equipment comprising both reciprocating 
and centrifugal pumps. 

The Dockyard and main pumping stations deal 
with the flow at the densely-populated western part 


is 61,000, a figure which includes about 3,500 resident 
within the parish of Rainham to the east of the area. 
Rainham itself is an old village, partly situated on 
the ancient Roman road of Watling-street, but as 
on its south and west there are fine views of the 
Medway, this part is now being developed as a resi- 
dential area ; hence the sewer network seen in the 
lower part of the map. The low-level area to the 
north of the railway is drained by ttvo small stations 
viz., the Lower Rainham pumping station and the 
East Rainham pumping station. These discharge 
into the mains leading to Motley Hill though three 
surface-water outfalls into different creeks of the 
marsh are provided near them. The whole of the 
sewage of the high-level area south of the railway 
is discharged by gravity into the outfall culvert of 
the Rochester and Chatham main sewer. This 
sewer is shown by a dotted line on the map, and 
leads to Motley Hill. A fold in the hills as indicated 
by the 300-ft. contour line, necessitates a small 
station, the Hempstead pumping station, in the 
south-western of the area, This station dis- 
charges to the main high-level sewer. 

From this general outline of the scheme we may 
now pass to a consideration of the pumping stations 
themselves. The Dockyard pumping station needs 
only brief reference. The outfall sewer is 17 ft. 
deep at the station and di into a pump 
i which is 4 ft. lower to enable the 
pumps to be self-primed for automatic operation. 
The maximum head against which the pumps may 
have to work is 107 ft. There are three pumps, viz., 
two with a discharge capacity of 55,000 gallons per 
hour each, and driven by 60-brake horse-power 
motors, and one with a capacity of 27,000 gallons per 
hour, driven by a 16-brake horse-power motor. The 
difference in size is accounted for by the variation of 
duty required by the arrangement of the working 
shifts in the Dockyard, and one of the large pumps 
is fitted as a stand-by. The motors for the large 
pumps are of the auto-synchronous type, and all 
three sets consist of vertical-spindle type centrifugal 
pumps, of Messrs. Worthington-Simpson’s “ Freflo”’ 
type, referred to later. The discharge main is 12 in. 
in diameter, and rises 57 ft. in 1,320 yards, at which 
point it joins the pipes from the main pumping 
station. 

The main pumping station has to deal with a 
much more complicated state of affairs than a 
variation in the rate of sewage discharge from the 
outfall to the station. In the first place the old 
Borough discharge has been collected into a new 
33-in. outfall at the station. Here it passes through 
a storm-water separating channel and coarse bar 
screens for the arrest of any material too large to 
pass through the pumps, and then enters the pump- 
ing sumps. The arrangement of the station is 
shown in Figs. 2 to 5, Plate XVI, the sumps being 
readily identified at the left hand of Fig. 4. 
In these views it will be seen that both vertical- 
spindle centrifugal pumps and a set of reciprocating- 
plunger pumps are installed, and reference to Figs 2 
and 3, will show that the centrifugal pumps are of 
various sizes. There are five centrifugal pumps 
actually installed, space being left for a sixth, as 
indicated by a dotted outline. To understand the 
functions of the several pumps, it is necessary to 
return to the pumping conditions to be met. In 
referring to the old Borough discharge above, 
sewage only was alluded to, all surface water from 
the streets, &c., being conducted by separate drains 
to the river. At the same time a considerable 
amount of rainwater from roofs, backyards, &c., 
can get into the sewage system, so much, indeed, that 
a stormwater discharge of from 15 times to 20 times 
the dry weather sewage flow can occasionally be 
reached. This is not pumped to Motley Hill, but 
is separated from the sewage as already indicated 
and discharged by gravity to the river through the 
old 24-in. outfall near the pumping station. 

The site on which the station has been built is 
below the extraordinary high-water mark of the 
river. After about half-tide, gravity flow becomes 


impracticable, but when this point is reached, 
warning is given and the discharge from the outfall 
is closed. During the period that the outfall is 
closed any stormwater arriving at the station is 
automatically pumped to a height giving a sufficient 





of the borough area of 11,200 acres. The population 
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head for free discharge at any level of the tide. 
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is approximately 865,000 gallons per day, and the | the pumping will normally take place through the 
pumps are of sufficient capacity to discharge six times | smaller main. The two remaining centrifugal 
this amount at Motley Hill. Any excess over this | pumps, viz., Unit No. 4 and Unit No. 5, are installed 
will be treated as storm water and discharged un-| for dealing with the heavy storm-water flows re- 
treated into the river, which at this point is about a/| ferred to earlier. They discharge into a chamber 
mile wide at high tide. The storm-water pumps are | seen to the left of Figs. 2 and 3, from which a gravity 


capable of dealing with fully 20 times the dry-| flow to the outfall can be obtained at any state of | 


weather flow. It is expected that the equipment | the tide. As this storm-water flow will be unscreened, 
will prove satisfactory as to capacity, since the area a pump intermediate between the other two types 
draining to the main pumping station is practically|is employed. This is the Worthington-Simpson 
Mixflo”’ pump. Each unit 


fully built over. 4 


Considering now the functions of the various 
centrifugal pumps, there is, at the right hand of 
Figs. 2 and 3, and distinguished as Unit No. 1, a 
‘ Freflo"’ pump with a capacity of 54,000 gallons 
per hour. This is capable of dealing with 14 times 
the dry-weather flow, and is of the non-choking type 
to handle sewage with a large percentage of solid 
matter, such as would normally obtain with a com- 
paratively small flow. It is driven by a 30-brake 
herse-power induction motor. Next to it, Unit No. 2, 
is a pump of the same type, with a discharge capacity 
of 108,000 gallons per hour, and capable of handling 
three times the dry-weather flow. This pump is driven 
by an auto-synchronous motor of 110 brake horse- 
power. Ignoring the fature stand-by pump, the next 
pump is Unit No. 3. This is of the Worthington-Simp- 
son split-casing double-entry open-impeller type. It 
has a discharge capacity of 216,000 gallons per hour 
and can deal with six times the dry- weather flow. This 
rate of flow naturally involves dilution with a large 


capacity of 250,000 gallons per hour. The motors 
are of Messrs. Crompton Parkinson’s standard in- 
daction type, each of 42 brake horse-power. 
Adjoining the centrifugal pumps is the single- 
acting plunger reciprocating pump. This has a 
discharge capacity of 108,000 gallons per hour 
against a head of 243 ft., and has been installed for 
the double purpose of serving as a stand-by for 
pumping and for scouring the mains, should a 
stoppage occur. It can deliver into either of the 
mains at will and is effective for scouring, as it can 
be worked at a higher pressure than is required for 
the normal pumping duty. For the latter purpose 
the pump is driven by a 134-brake horse-power motor 





through a flexible coupling and single gearing, but 
|when the higher pressure is required, a 100-brake 
| horse-power auxiliary motor is also used. The 
| motors are situated at opposite sides of the pump 
crankshaft and their pinions gear with the same 
|spur wheel on the shaft. The auxiliary motor is 


quantity of storm water, hence the difference in the | engaged when required by means of a clutch. The 


type of pump employed. It is driven by an auto- 
synchronous motor of 100-brake horse-power. All 
these three pumps discharge into the mains to 
Motley Hill. There are two of these mains from 
the station, viz., one 18-in. in diameter to take the 
small flow and the Dockyard flow at a reasonable 
clf-cleansing velocity, and one 22 in. in diameter to 


~- 


pumps are of the normal plunger type with a three- 
| throw crank-shaft and have plungers 19 in. in 
diameter by 24-in, stroke. At the maximum pump- 
ing delivery the speed is 25-5 r.p.m. A view of 
the crankshaft and motors is given in Fig. 15, 
page 262. The main motor is on the right and the 
auxiliary motor on the left. Both run at a speed 








AND Starters ; East Rarnyam STATION. 


of 333 r.p.m. The delivery valve boxes, air vessels 
and plungers are shown in Fig. 10, above. 

The reciprocating pump is also seen in the back- 
ground of Fig. 16, page 262, which gives a view of 
the operating floor of the station. The incoming 
panels and circuit breakers are seen to the right. 
The automatic starters and float switches are on the 
opposite side of the room and are not visible in the 
illustration, though their positions are indicated 
in Fig. 4. In this drawing the water levels in 
the sump should be noted in connection with the 





has a discharge | sequence of operation of the pumps. Each pump- 


ing unit is arranged to cut out automatically and 
definitely at a slightly lower level than the starting 
level of the next, thus providing a slight overlap 
to prevent hunting. The last unit in operation 
empties the sump before shutting down. Referring 
to Fig. 4, it may be first assumed that the water 
level in the sump is 2 ft. above the lowest point of 
the horizontal part of the suction pipe, that is, the 
datum level. Unit No. 1 is started at this point 
and empties the sump at the rate of 54,000 gallons 
per hour. If the flow does not increase, this pump 
continues to work until the level falls to 2 ft. below 
the datum level, a level which does not uncover the 
end of the suction pipe. If, however, the flow 
overtakes the pump and the level rises to 4 ft. above 
the datum, Unit No, 2 starts and No. 1 stops, the 
discharge rate being then 108,000 gallons per hour. 
At 6 ft., No. 2 is cut out, and No. 3 comes into 
operation, with a discharge of 216,000 gallons per 
hour. At 7 ft., the first storm-water unit, No. 4 
starts, but No. 3 continues to work, so that two 
pumps are going at the same time, with a total dis- 
charge of 466,000 gallons per hour. A further rise to 
| 7 ft. 6 in. brings in the second storm-water pump, unit 
| No. 5, and three pumps are then at work, the total 
‘discharge being 716,000 gallons per hour. The 
sequence on a falling level can be followed from 
Fig. 4 without further explanation. It is evident 
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STORM-WATER AND SEWAGE PUMPING INSTALLATION AT 





IMPELLER FOR MIxFLO Pump. 


Fie. 12. 


from the discharge data just given that the station 
has a very high degree of flexibility. The automatic 
operation enables sudden increases of flow to be 
effectively dealt with. 

The construction of the centrifugal pumps may 
now be briefly described. The Mixflo type is 
shown in detail in Fig. 6, Plate XVI, and in Figs. 12 
and 13 on this page. The sectional view of Fig. 6 is 
of a pump with a suction branch 12 in. in diameter. 
External views of this pump are given in Fig. 17, 
page 262. The three pumps there shown form part 
of the installation at the main pumping station. 
That in the foreground is Unit No. 3, and is a 12-in. 
pump of the split-casing double-entry open-impeller 
type. The two pumps in the background are Units 
Nos. 4 and 5, and are 16-in. Mixflo pumps. . As 
they have to deal with unscreened storm-water, the 
impellers must permit the free passage of large 
solids, rags, paper and similar materials. A propeller 
type of impeller is, therefore, adopted, a construc- 
tion which will be evident from the photographs 
reproduced in Figs. 12 and 13. It will be noted from 
these that the spaces between the blades are wide, 
and from the section of Fig. 6 that the boss is shaped 
80 as to render the direction of discharge con- 
tinuous. The guide ring in which the impeller 
rotates is bell-mouthed at the bottom. The remain- 
ing details will be self-explanatory. The thrust is 
taken by the upper rows of ball bearings and the 
spindle is connected to the motor shaft by a flexible 
coupling of the rubber-bushed type. 

The Freflo type of pump is shown in section 
in Fig. 14, above. The particular example illus- 
trated has a suction branch 4 in. in diameter. The 
external appearance of the Freflo pump is seen 
in the view given in Fig. 18, page 262, in which two 
of the three pumping units at East Rainham pump- 
mg station are shown. The impeller is of the 
shrouded type, the sewage to be dealt with being 
‘ereened. There are two Freflo pumps in the main 
pumping station, viz., Units No. 1 and 2. The 
Station is provided with an electric overhead travel- 
ling crane made by Messrs. Herbert Morris, Limited, 

ghborough. 

Passing to the smaller stations shown on the map, 
the Lower Rainham station may be first dealt 
with. This contains two centrifugal pumping units 
with provision for a third. Both pumps are of 
the Frefio type. One has a discharge capacity 





| are fixed at the pumping station, which discharges | 
| direct to the works, and, where delivering to the 
‘Joint Main Sewer, pumping mains and gravity 
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Fie. 13. Enp View oF IMPELLER. 


of 2,000 gallons per hour, and is driven by a 6-brake 
horse-power motor. It will handle twice the sew- 
age dry-weather flow of the area served by the 
station. The other pump is for handling both 
sewage and storm water and has a discharge capacity 
of 15,000 per hour. This is sufficient for six times 
the dry-weather flow, any storm water in excess of 
this being discharged by an overflow into the river. 
This station is automatically controlled by float 
switches, similar to those in the main pumping 
station, the smaller pump starting first and being 
followed by the larger one, should the sump level 
rise. When both pumps are working the total dis- 
charge is 20,000 gallons per hour. 


shown in Figs. 7 to 9, Plate XVI, a view of the 
interior being given in Fig. 11, page 250. It may 
be taken as typical of the other small stations. 
It contains three centrifugal pumps all of the 
Freflo type. One of the pumps, Unit No. 9, has 
a discharge capacity of 3,000 gallons per hour, 
and another, Unit No. 10, a capacity of 12,000 
gallons per hour. These deal with the sewage flow 
up to six times the dry-weather flow. The third 
pump, Unit No. 10a, has a discharge capacity of 
24,000 gallons per hour, and comes into operation 
when the flow exceeds, by reason of storm water, 
the capacity of the other two. At the storm- 
water level, Unit No. 9 is cut out and Units 
Nos. 10 and 10a work together at a total discharge 
capacity of 36,000 gallons per hour. Unit No. 104 
does not, however, discharge into the main sewers 
but into a storm-water outiall of 54 in, in diameter, 
carried on piles for a distance of 200 yards, below 
high-water mark in a creek of the river. The 
sequence of the pump operations on both rising and 
falling levels is given in Fig. 8. The station is 
automatically controlled. The motors and auto- 
matic starters are seen in Fig. 11. The remaining 
station, the Hempstead pumping station, was 
rendered necessary by local configuration, and 
serves only a relatively small area. It differs from 
the others in that the sewage flow is dealt with by a 
horizontal duplex double-acting pump, driven by 
a motor through gears. The discharge capacity of 
this pump is 2,000 gallons per hour against a head 
of 102 ft. For storm-water flows the pump is auto- 
matically cut out and a centrifugal pump of the 
Freflo type comes into operation. This has a 
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The arrangement of the East Rainham station is | 





| 
| 





discharge capacity of 18,000 gallons per hour. The 


protected by coarse screens. 





about 12 miles of pipe line. The whole of the sew- 
|age, whether pumped or delivered by gravity is 
| measured before reaching the Joint Board Sewage | 
| Disposal Works at Motley Hill. Venturi meters | 














sumps have the usual float control gear and are | and heat. 
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sewers discharge through a special Venturi Flume for 
measurement. The whole of the measuring appa- 
ratus was manufactured and erected by Messrs. 
George Kent, Limited, Luton. The current for 
power and lighting of the stations is supplied by the 
Gillingham Corporation Electricity Department. 
The cost of the complete scheme of sewerage, pump- 
ing stations, mains and extensions at Motley Hill is 
stated to be approximately 200,000/. The work 
was supervised during construction by the consult- 
ing engineers, Messrs. W. H. Radford and Son, 
with Mr. W. H. Hill as resident engineer, and 
Mr. V, G. Wheeler as clerk of works. 








MACHINES AND STRUCTURES. 
By S. H. STEtFox. 


Tue technique of making calculations for 
machines and for structures has developed along 
such different lines that the general principles 
common to all such calculations are often obscured 
by failure to keep in view the physical meaning of 
the various operations. It is the object of these 
notes to suggest that the ideal machine is the only 
conception needed and to show that this line of 
approach simplifies many of the problems and does 
not prevent the use of other methods now in vogue, 

The law of the ideal machine states—with certain 
well-known qualifications—that ‘“‘ the work put in 
is equal to the work got out.” It is beyond the 
scope of these notes to discuss in detail the neces- 
sary qualifications to make the law complete, but 
briefly, it may be stated that in the general case the 
‘“‘ work got out ”’ includes increase in kinetic energy 
In the ideal machine friction is negligible, 


p —- . | and we may study slow motion so as to exclude the 
The pumping mains in the Rainham area vary in | dynamic effects. 
size from 6 in. to 22 in. in diameter and comprise| [f, then, a force P, acts at a point A and a force 


P,, at a point B, the law may be expressed in two 


forms :— 


P, xo, =P, Xv, 


or 


Py x A, = Pa x Aw. 
In the former v,, vg are the effective velocities 


of A and B; in the latter, A,, Ag are the 
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corresponding smal] displacements. The effective 
velocities are the velocities in the directions of the 
respective forces. 

In the simplest case of a lever pivoted at O, the 
“arms ’’ OA and OB are measures of v and A, 
and we get the law in the familiar form 

PR o» OB 
Pp. « OA 

In the modern—and rather deceptive—parlance 
we get our results by “ taking moments about O.” 

In the case of rope tackle with fourfold rope 
attached to the load we get a velocity ratio of 
+ to 1, and our law becomes 

P, &% l 
| a or | 
P, is the pull of the man on the fall and P,, is the 





load lifted. 

In older books this ratio was called the ‘‘ moment,” | 
but the mathematical approach tends to reserve the | 
term for the special case of rotation about a fixed | 
axis, 

In Fig. 1 we have a structure and we want to 
study the member z and the two forces at A and B. 
In most books we are introduced to a new opera- 
tion—*‘ the method of sections "’; we are told that 
by this method we ean “take moments about O 
and F, must balance P, when F, is the pull 
in 2, 

It is merely another disguise for the machine. 
Let P, be applied and let F,, be the corresponding 
pull in z When things have settled down F,, 
will ** balance ” P,. 

Assume all members except x to be fixed in| 
length. As P, is gradually applied 2 will stretch | 
slightly, and the stretch will continue so long as | 
rotation about O will allow work to be done. In 
the position of balance the work done by P, for 
any small movement is equal to the work against 
Fea: 

In other words, a statically determinate structure 
may be turned into a machine by allowing one 
member to stretch, and the law of the machine still 


holds. Fa. 
indeed, be calculated by “ taking moments ” about 
O, but the calculation is not so simple in all cases. 
The ratio 
** mechanical advantage ” of the machine that 


comes into existence when « stretches. Let us 
abbreviate this notation and write 


Fe (4) 


P. 
If P, is numerically 2 tons, the 


In this simple case the ratio can, 


Fe: ig independent of P,. It is the 


corresponding 
. ¢ a 
pull on x is 2 tons (5): 
But this ratio also gives the * velocity ratio’ of 
the machine, and if 2 stretches an amount A, 
the corresponding deflection of A in the direction of 


P, is 
z 
de x (Z) 
Once this ratio has been determined we can at 
onoee write down— 


(a) The value of F, for any value of P,. 

(6) The deflection of A for any stretch of z. 

Let this ratio be 3 : 1 and let x stretch an amount 
0-1 in., due to any cause whatsoever. Then A 
will deflect 0-3 in. in the direction of P,. 

In practice the stretch of a member is due to the 
loads, and F, for all the loads can be calculated in 
a statically determinate structure. 

If s is the intensity of stress, / the length and 
E the modulus, the stretch is 

al 
E 





rhe corresponding deflection of A is 

al r 

re (x) 

The total deflection of A will be = this expression | 
over the whole structure. 

To obtain a more general notation, let us sub- 

stitute a for the ratio of stretch to pull in the 

member. The stretch of the member may then 


be written in the form a, F,, or a, Py (=). 


A 
the case of tension, a corresponds to the usual 


factor = where A is now the cross-sectional (ii) Find the turning moment on the crankshaft 


AE 
area. 


In practice ( i) is obtained by making P, unity. 
It is referred to as “ the pull on z due to unit load 
at A’. This false nomenclature obscures the 
important fact that it is not a pull, but a ratio 
between two pulls, or a mechanical advantage, or 
a velocity ratio. 

Turn now to the point B. 
mined, and hence we can find (a) F, due to Pz, 
or (b) Ag due to an extension of z. 

Let P, be applied. The consequent extension of 


z is a,P (5). where P is the numerical value 
of P,. 
The consequent deflection of B is 
z 


ae? (5)(5) 


The reciprocal nature of this expression is obvious. 


may be deter- 


P applied at B will produce this deflection at A. | 


Fig.1. » 

Ys = 

KX ee og 
Sg Be 





(6u3.8.) 


The theorem is well known as Maxwell’s Reciprocal 
Theorem. It is of great use in handling certain 
problems in structures. 

So far the symbol z has referred to a member 


under tension and () to the mechanical advan- 


tage or velocity ratio of a machine in which P, 
did work against F,,. The notation applies equally 
well to bending or tension where one or both of the 
forces may be replaced by a couple or “‘ moment.” 
The ‘ mechanical advantage’? may then be the 
ratio of a couple to a force, no longer non-dimensional 
but subject to the same manipulation as before. 
It would, for example, be possible to express the 
mechanical advantage of a screw jack as the ratio 
of the load to the twisting couple. The corre- 
sponding velocity ratio would be that of a linear to 
an angular velocity. 

In attacking a problem we have always two 
alternative paths to follow : 

(a) Calculate forces, and hence deduce move- 

ments ; 

(b) calculate 

forces. 

The advantage of this dual approach is often 
overlooked. It may therefore be allowable to give 
examples. 

(i) A load is suspended on two chains. Find the 
pull on each string. Find also the deflection of the 
load if one of the strings stretches a small amount S. 

The former part is merely ** draw the triangle of 
forces.’’ We find, say, that a 2-ton load produces 
3-6 tons im one part of the chain. 

If that chain stretches S the load will be lowered— 
3-6 tons. 

“2 tons 


The method may be applied to any statically 


movements, and hence deduce 


S x 


determinate structure, including members under | 
bending or torsion. 
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of an engine due to a force applied at any given 
point of the mechanism. 

Draw the velocity diagram for the mechanism, 
the vectors being taken at right angles to the 
velocities. Transfer the forces to the velocity 
diagram and “ take moments ”’ about the pole. 

The beauty of this method is generally missed 
because in the early work “taking moments ”’ is 
not connected with kinematics. The operator fails 
to see that a body rotating about a fixed axis is 
its own velocity diagram. At a later stage he 
adopts the inconsistent method of drawing the 
vectors parallel to the velocities, and hence misses 
| the point. 
| By this method any mechanism, including struc- 
tures in which one member is deformed, can be 
| reduced to a single rigid body rotating about the 
| pole of the diagram. The rule of “ moments ” gives 
|at once the product of a force and its effective 
| velocity. 

(iii) Draw an “influence diagram’ for bending 
‘ moment at the point A in the given beam, Fig. 2. 
| This is really a special case of (ii). It may be 
solved by (ii) by assuming bending at A and 
| drawing the velocity diagram. A more convenient 
| method, for parallel forces, is to assume bending 
|at A and draw, to an exaggerated scale, the move- 
| ment of the distorted beam. Obviously, the shape 
| will be as shown by the dotted line, and as A moves 
down the two parts of the beam will hinge about 
| the supports. 
| The dotted line is the outline of the required 
|influence diagram, and if this kinematic line of 
| attack is adopted the ordinary mathematical proof 
| is entirely unnecessary. 

This is another instance where the failure to 
connect the two aspects has led to obscure and 
complicated methods that are quite unnecessary. 

The scale of the diagram may be obtained by 
calculating the value of the greatest ordinate— 
the “* mechanical advantage ’’ when W is applied 
at A; or it is easily got by purely kinematic 
| methods. 
| ‘The ordinate of the diagram under A is the ratio 
deflection of A a _ 


angle of bending at A i, TT 


If we apply W at A the resultant bending moment 
at A is 


If W moves towards either support its effect is 
decreased, becoming zero when the support is 
reached and then changing sign. 

Having indicated very briefly the defects of the 
customary line of approach due to the failure to 
keep both aspects of the problem clearly displayed, 
it may be well to pass on to statically indeterminate 
structures. Here the conditions are slightly dif- 
ferent ; the methods in use are elegant and effective, 
but they hide the simple principles upon which they 
are really based—the principles of the ideal machine. 

We have already seen that there is a reciprocal 
connection between any two points of a statically 
determinate structure. 

P, at A, Fig. 3, produces a deflection at B ; the 
same magnitude of force at B produces the same de- 
flection at A. The deflections are measured in the 
directions of P, and Ps. They have been discussed 
relative to a member x, and the total effect is the 
= of such effects taken over the whole structure. 

If P, and Px are applied simultaneously the total 
deflection of B is 


v3 (3) + PE (5) (8) 


The deflection of a third point C due to P, and 


Py is | 
P. Dae (Z)(G) + Ps =a2(§)(G): 


|In the special case where the deflection of 
| zero the deflection of C becomes 


Dauber 2) 2 (a)(p) | 


ej == (€)(6)- =) * 
B 


This expression is unaltered in value if we inter: 
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TooLt-Room Force; Messrs. WILLIAM 


ALLDAY AND Company, LIMITED. 











Fig. 83. 


ConSTANT-TENSION Pipe HANGER; 
Messrs. BaBcock aND Wiicox, Limtrep. 


> 


change A and C. Hence a force of magnitude I 
applied at C will produce this deflection at A. 

Similar proofs may be given for more than one 
constraint, but the strain-energy method is then 
much more elegant. 

A statically determinate elastic structure is 
foaded with forces P,, Py .... The consequent 
‘nergy in a strained member 2 is 


j Load) (Deformation) if P. (5) + P.() 


mn 


if we differentiate this with respect to Pa we get 
0 Energy 


gp, ~ [Ps (5) + Pol) +---}ae (4) 
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Economic Tyre Boiter; Messrs. Epwin Danks aND Company (OLDBURY), 


LIMITED. 


Teg arises that the deflection of this point is; Allday exhibited a low-pressure gas-fired tinning 
ui 
| 


sro; hence we have a series of equations equal 


|in number to the number of unknowns. If we 


| differentiate with respect to one of these forces 
| we get the deflection at the constraint; this may 
| be equated to zero. But the result may always 

be obtained more directly by the principle of the 
| machine. 


| appropriate velocity ratio. Castigliano’s Principle 
|and the Principle of Least Work are impressive, 
| but they tend to make things more complicated 
than they really are. They are merely disguised 
versions of the Principle of the Ideal Machine. 





c 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM-—IV. 


Our account of some of the newer exhibits 
at the British Industries Fair at Birmingham, 
which closed on Friday, February 28, is concluded 
below by a brief description of the more interesting 
electrical apparatus, though a few miscellaneous 
exhibits are dealt with first. 

A forge specially designed to meet tool-room 
requirements was shown by Messrs. William Allday 
and Company, Limited, 38a, Paradise-street, Bir- 
mingham, 1, and is illustrated in Fig. 81 above. 
The forge takes up very little space, and provides a 
very convenient means of heating high-speed steel 
tools, dies, &c., for hardening. The special feature 
of the apparatus is that two chambers are provided, 
one for pre-heating, and one for final temperatures. 
The preheating chamber can be brought up to a 
temperature of about 700 deg. C. in 25 minutes, and 
the other chamber to a temperature of about 1,400 
deg. C. in the same time. An automatic cold-air 
quencher is fitted to the forge, which consumes 
approximately 100 cub. ft. of gas per hour. After | 
running for about half-an-hour, however, the gas | 
consumption may be reduced to 65 cub. ft. per hour | 








th But the product of the first two factors is merely 

total deformation of the member. When this | 
. 4 x . ‘ 

multiplied by ( i)- the velocity ratio—we get 

the consequent deflection of A. 
Ne are back to the principle of the machine, but 
Simplicity of the physical conditions is masked | 
; the instructions “ to take the partial differential | 
it the Strain energy with respect to the load.” 


7 the case of a statically indeterminate structure | 
some of the 


“sumption thé 


to detery 


the 


at they are initially zero it is possible 
une them. For each constraint the con- 


| and is claimed to be highly efficient. 


without loss of efficiency. The draught for both | 
the burner and the quencher is obtained from a 
standard ‘“ Alcosa ” blower, mounted on the base | 
as shown. The forge is normally supplied with | 
fast and loose pulleys for belt drive, as illustrated, but | 
an electrical motor can be mounted on the pedestal 
to give a direct drive. The burner fitted to the 
furnace is of the sensitive needle-valve air-blast type, 
The blower | 
is designed with automatic compensation for wear | 


forces are indeterminate, but on the | and is fitted with a relief valve. Two independent | 
blowpipes for brazing operations can be fitted to the 
forge if required, 


In addition to this forge, Messrs. 


We are simply finding the actual defor- | 
mation of the members and multiplying by the | 





bath, with thermostatic control, suitable for motor- 
car bearings. Oxidation in the furnace is reduced to 
a minimum, as a narrow entry slot is provided, of 
only sufficient width to admit the journals and 
connecting-rods. Other exhibits were portable fan 
forges, and a full range of rotary air blowers. The 
latter included an air-cooled machine for pressures 
up to 5 lb. per square inch, and water-cooled 
| machines for pressures up to 12 Ib. per square inch. 
Among the numerous exhibits on the stand of 
Messrs. Babcock and Wilcox, Limited, Babcock 
House, Farringdon-street, E.C.4, special attention 
may be drawn to a new pipe hanger, known as the 
| Babcock Genspring constant support, and illustrated 
| in Fig. 83 on this page. As is well-known, the ordi- 
nary spring type of hanger gives a varying support, 
due to the characteristics of the spring, but the 
Genspring support maintains the same supporting 
effort to the pipeline, irrespective of the pipe 
movement through expansion or other reasons. 
It, therefore, gives proper support to modern high- 
temperature piping subjected to wide ranges of 
vertical movement, owing to expansion and con- 
traction. A pipe line suspended by the new hanger 
is free to move in any direction, and receives 
equal and adequate support in every position. 
Since the movements are not restrained, there 
is no back thrust to twist the joints and cause leak- 
age or failure. The support may, of course, be used 
for carrying any type of high-temperature equipment 
| in addition to pipes, and is now being widely used in 
| oil refineries and in chemical plants, as well as for 
marine and stationary steam work. The support 
can be supplied for any load from 500 lb. to 7,500 lb., 
and for 2-in. vertical travel. Greater travels can 
be arranged for at a somewhat reduced range of 
loads. The prineiple of the hanger is simple. The 
vertical rod carrying the pipe is attached at the top 
to the upper end of an inclined lever, the lower end 
of the lever being coupled to the frame by the two 
springs visible in the figure. The pin on which the 
lever pivots is nearer to the upper than to the lower 
end. As the pipe moves down, the moment due 
to its weight increases, as the centre line of the rod 
moves farther away from the pivot, thus automatic- 
ally compensating the increasing spring tension as 
the springs elongate. The pin to which the ends of 
the springs are attached passes through slots in the 
two lower arms of the lever, as shown, and its 
position in the slots can be varied by means of the 
two adjusting bolts visible in the figure. By this 
means, the capacity of the support can be adjusted 
to about plus or minus 20 per cent. of its normal 


| 
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BRITISH INDUSTRIES FAIR, BIRMINGHAM. 








VIBRATING ScREEN; Messrs. EpGAR ALLEN AND COMPANY, 











LIMITED. 


crusher. The granulator was described and illus- 
| trated in ENGINEERING, vol. cxl, page 546 (1935). 
Two views of the crusher are given in Figs. 84 and 
| 85 on this page. It is known as the “ Tiger ” Stee! 


to keep the boiler clean 
and free from sludge. 
Further improvements 
are that the rear header 





of the circulator has now 
been placed outside the 


| Plate Frame Crusher, a title alike descriptive of 
\its construction and distinetive from the old 








main combustion cham- | ‘‘ Stag ”’ crushers made by the firm. As will be 


ber, as shown, to give 
greater accessibility. The 
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PLATE-FRAME CRUSHER ; 
Company, LIMIreD. 


Fias. 84 AND 85. 


load. All pivot pins are made of stainless steel, 
ind the springs are protected against corrosion by 
& rust-resisting asphaltum enamel. In case of 
spring failure, the load is held by a safety stop. Any 
vibrations which may be set up in the pipe line 
are damped out by the friction on the moving parts 
of the hanger, but an adjustable damper can be 
provided to deal with exceptional vibrations in any 
pipe system. 

Another new exhibit, shown by the associated firm 
of Messrs. Edwin Danks and Company (Oldbury), 
Limited, Birmingham, is illustrated in Fig. 82, 
page 253. The firm's patented water-cooled com- 
bustion chamber, in conjunction with an Economic 
boiler, was first shown at the 1934 Fair. The follow- 
ing year, a similar boiler was shown which included 
a superheater in the combustion chamber for mode- 
rate degrees of superheat. This boiler was described 
in ENGINEERING, vol. cxxxix, page 539 (1935). The 
boiler illustrated in Fig. 82 represents a further 
modification, and has been designed primarily to 
overcome unequal stresses set up in the shell due to 
water temperature differences. One of the out- 
standing differences between the new boiler and the 
one already described, is that a second bank of tubes 
has been introduced, across which the gases sweep 
This bank can be clearly seen in the figure near to 
the centre of the combustion chamber. The new 
bank ensures a greater heating surface and, con 
sequently, an augmented heat exchange. It may 
be mentioned that, in addition to improving the 
circulation, the new arrangement has been found 


base of the chamber itself 
has been designed to be 


|evident from the drawings, the sides and ends of 
|the frame are made of heavy flat plates, bolted 
| together at the corners and further tied together at 
|the ends by massive through bolts. The object 


MESsSRs. 


self-cleaning, all flue dust of the construction is to provide a strong crusher 
and dirt falling to the | which can be transported to difficult sites in sections 
rear, where a door is pro- | and there assembled. Both the swinging and fixed 
vided through which it| jaws are faced with manganese-steel liners which 
can be easily raked out.|can be readily reversed or renewed by unskilled 
The water stream from| labour. The fixed jaw is bedded upon a spelte: 
the lower bank of tubes is | cushion. The cheek plates are also made of man- 
delivered to the space be- | ganese steel, and assist to keep the fixed jaw in 
tween the bottom of the| place. They are easily renewed. Movement 
nest of smoke tubes and the top of the furnaces, | imparted to the swinging jaw by an eccentrically- 
while that from the upper bank discharges above | operated pitman and opposed toggle plates, which 
the nest and is controlled by a dash plate fitted | are held in position by a spring-loaded tension rod. 
over the smoke tubes. A baffle is fitted over the | The toggle plates are of cast steel formed with lugs 
lower bank, so that the gases surround and pass | on the upper surface at the ends, the spaces between 
between all the circulator tubes at the base. | the lugs and the toggle seatings being packed with 
Tests of temperature of the water in the boiler | oil-saturated pads of cotton waste to supply lubri. 
have shown that the water temperature at the| cant. The pitman, main bearings and swinging J@¥ 
bottom is practically equivalent to the tem-| pivot are provided with Stauffer lubricators. The 
perature at the working level, ensuring an equal | product size is regulated by the wedge adjustment 
temperature over the tube plates, and thus elimi-| of the rear toggle seen to the right of Fig. 84. A 
nating strains and stresses due to unequal expan-| heavy balanced flywheel is provided at each side 
sion. Under normal conditions, the boiler has |The machine can be driven in either direction, the 
shown an evaporation of 25 per cent. more than| speed in the size shown being 260 r.p.m. _ Ths 
an ordinary Economic boiler of equal size. The | size will handle stone or ore in pieces of a maximuD! 
majority of the remaining exhibits on Messrs. Bab-| size of 9 in. by 5 in. The machine is made in othe! 
cock and Wilcox’s stand have been previously dealt | sizes, the largest of which is capable of dealing 
with in our columns. The comprised examples of | with material measuring 24 in. by 14 in. — 
fusion welding, flash welding, electric welding and| One other machine on this stand is illustrate’ 
oxy-acetylene welding, together with valves, heavy | in Fig. 86 above. This is a double-deck ~ Im 
forgings, and so on. Messrs. The Calorizing Cor- perial’’ vibrating screen, for which a gradins 
poration of Great Britain, Limited, exhibited | efficiency of 95 per cent. and over 1s claimed 
Calorized annealing and heat-treating pots, and | Vibration is imparted to the screen box by 4 shaft 
Messrs. The Clarkson Thimble Tube Boiler Company, | running right through it, and having roller bearing 
Limited, showed the latest model of composite | with their inner races eccentric to the shaft. Out 
boiler. | side these bearings again is a second row of rollers. 
The exhibit of Messrs. Edgar Allen and Com-| the outer race of which is concentric with the shalt. 
pany, Limited, Imperial Steel Works, Sheffield 9,|The duplex bearings are housed in brackets bolted 
occupied two stands, one being set apart for! to the sides of the screen box, and rotation of th 
machines and the other for small tools, &c. The /| shaft thus imparts a positive circular vibrator) 
machines comprise a rotary granulator, a vibrating | motion to it. The ends of the shaft are of coum 
screen, a vibrating scrubber and washer, and a jaw carried in bearings attached to the frame of the 
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machine. It is provided with flywheel pulleys at 
each end with suitable adjustment for balancing. 
Spring-supporting devices take the weight off the 
main bearings. The frame can be supported in 
the manner shown, or can be wholly or partly 
suspended. The screens are readily tensioned or 
changed. The bearings and other working parts 
are protected from dust. The vibratory screen is 
made with either one, two or three decks, and in 
a number of sizes ranging from 4 ft. by 2 ft. to 
12 ft. by 5 ft. The power required ranges from 
2 h.p. for the smallest single-deck screen to 15 h.p. 
for the largest size triple-deck screen, Examples of 
drill steels for mining purposes were shown on this 
stand, but a good selection of Stag twist drills, 
small tools and die steels were to be seen on the 
smaller of Messrs. Allen’s stands. Among the tools 
were interesting examples of the Major Superweld 
tools for turning, planing, shaping, &c. These 
tools have a high-speed steel tip, in most instances 
of equal section to that of the shank, electrically 
welded on to a high-grade steel shank. The 
process of welding adopted results in a strong 
fused union of the tip and shank, and the tools are 
thus well adapted for high speeds and heavy feeds 


on difficult materials without risk of the tips breaking | alternating current, thus saving, it is stated, about 
off | 60 per cent. on the initial cost as compared with 


Though the number of 
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| paratively small extent. The greater proportion 
of the motors, switchgear and other equipment 
| shown is also of standard pattern and will already 
| be familiar to our readers. On the other hand, there 
| is a very complete display of lighting and domestic 
cooking and heating apparatus and a hardly less 
extensive show of cables and insulating and other 
semi-raw materials. Perhaps the most interesting 
features from the point of view of future develop- 
ment are two new patterns of mercury-vapour 
rectifier, though technical details of their con- 
struction are unfortunately not yet available for 
publication. 

The exhibits on the stand of Messrs. English Electric 
Company, Limited, Queen’s House, Kingsway, 
London, W.C.2, include an example of their most 
recent distribution board, a description of which 
was given in ENGINEERING a few weeks ago. As will 
be remembered the outstanding features of this are 
that crossing of the cores in the cable box is avoided 
and that any unit can be removed from a multi- 
way board without dismantling the "bus bars, 
cable box or adjacent units. The Humbarton ’bus- 
bar system, which is also on view, consists of a 
metal-clad, low-tension *bus-bar chamber, which is 
provided at short intervals with plug sockets, thus 
enabling fuse boxes carrying plug pins to be con- 
nected to the bars while they are alive. Adequate 
provision is made for earthing. It is claimed that 
this system of distribution is specially suitable for 
machine shops where power points are required at 
close intervals. 

Another exhibit is the single-operator portable 
type of electric arc welder, of which we give an 
illustration in Fig. 87. This is designed for use on 
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of the indoor or putdoor type and is fitted with 
primary tappings at 380 volts, 400 volts, 420 volts 
and 440 volts to make it suitable for use on any 
supply system within this range of voltage. The 
primary tappings may also be used as secondary 
voltage adjusting tappings, if necessary, to com- 
pensate for any excessive voltage drop in the inter- 
connecting cables. The normal secondary pressure 
of the transformer is 90 volts and this is available 
to the operator for striking the arc. This pressure 
was chosen after careful investigation and is, we 
understand, based on experience of welding for all 
classes of work. It is also necessary for satisfactory 
welding with shielded arc electrodes having high 
arc voltage drop characteristics, while at the same 
time it is well within the upper limit of 120 volts 
fixed by the Home Office for alternating-current 
welding equipments. Every care has been taken 
in the design of equipment to protect the operator 
and to render it safe. 

The welding current is adjusted to the valuc 
| suitable for the particular type and size of electrode 
in use by means of tappings, which are connected 
to the switch visible in the illustration. The face- 
plate of this switch is marked in welding amperes, 
which are substantially correct whatever type of 
electrode is used. The reason for this is that while 
the arc voltage drop varies with the type of electrode 
the regulator voltage changes little, so that only 
a small change takes place in the welding current. 
This relationship is of value in that it renders the 
use of separate ammeters for measuring the welding 
current unnecessary and also serves to give the 
welding regulator an automatic self-regulating 
characteristic, independent of the type of electrode 
| being used. The welding regulator is also designed 
| to maintain the welding current as nearly sinusoidal 
|as possible, the results being a stable and non- 
| spluttering arc and a homogeneous weld free from 
| porosity. Special care has been taken to make the 
regulator weatherproof and otherwise suitable for 
outdoor service. The regulator illustrated would 
generally form one unit of a multi-operator set, 
though multi-operator equipment consisting of one 

transformer supplying up to a maximum of twelve 
regulators are also manufactured. In this case the 
active material of the transformer is liberally rated 
and special internal connections are used to prevent 
electrical interference between adjacent operators. 

Messrs. Rheostatic Company, Limited, Slough, 
are showing a complete range of their well-known 
thermostats and automatic temperature-control ap- 
paratus, among which mention may be made of the 
Y type, illustrated in Fig. 88, above. This has 
been specially designed for use in the smaller type of 
electric water heaters, In this case, the possibility 
of large temperature differences between the water 
at the top and the bottom has made the use of a 
stem type thermostat desirable, since it allows 
control to be given as a function of the average 
water temperature. The thermostat has a capacity 
of 8 amperes, and can be used for controlling water 
heaters with loadings up to 1,600 watts, at 200/250 
volts alternating current. In general design it is 
similar to the firm’s existing thermostats, a special 
feature being the incorporation of a short break 
switch of all-metallic robust construction. It is 
claimed that ample contact pressure and small 
absence of wear in the mechanism and contacts 
ensure consistent operation and long life. ‘The head 
of the instrument is concentric with the stem 
and has been kept within the minimum possible 
dimensions in view of the restriction of space in 
the heaters themselves. It is fitted with a moulded 
dust-tight cover on which the temperature scale 
is marked and the adjusting knob is boldly marked 
with an arrow. It is made in three standard 
lengths, 12 in., 18 in. and 24 in., giving temperature 
ranges of 70 deg. to 190 deg., 110 deg. to 190 deg., 
and 130 deg. to 190 deg. F., respectively. 

The principal exhibit on the stand of Messrs. The 
British Sangamo Company, Limited, Cambridge 
Arterial-road, Enfield, Middlesex, is the multi-coin 
prepaymentelectricity meter, illustrated in Fig, 89, on 
this page. The prepayment mechanism of this meter 
aceepts shillings, sixpences and pennies in one slot, 











The equipment consists essentially 


and the push-in method of operation, which was nec- 


Birmingham is considerable, the power ection of |of a transformer unit, which feeds one or more | essary on the earlier model to caliper the coins, has 


the industry is cnly directly represented to a com- ' welding regulators. This transformer may be either | been replaced by simply turning the handle in the 
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top right-hand corner until a bell rings. Bent coins 
of correct diameter are handled and passed into the 
meter, but incorrect coins will not produce the 
necessary motions. If inserted they must be 
passed into the coin box by pressing a special 
button. The operating handle returns automatically 
to the coin insertion position when the mechanism 
is free from coins. It is also prevented from being 
turned in the wrong direction, either before or 
after the cycle has been commenced, by a pawl and 
ratchet wheel combination. The operating shaft 
of the mechanism carries a coin barrel of moulded 
Bakelite, which is turned through 360 deg. during 
the cycle. This prevents instruments or coins 
attached to string or wire from being inserted. 
Further, when a coin is inserted an insulated guard 
is thrown across the slot and is locked in position 
until the completion of the operation. The revolu- 
tion of the operating shaft advances a burnished 
caliper cam, which is shaped so that it advances a 
cam lever and thus a selector lever in the horizontal 
direction, the actual distance being determined by 
the diameter of the coin. The lever simultaneously 
advances a selector shaft which indexes the coin. 
The further movement of the operating knob causes 
the coin to fall into the coin box. 

The selector shaft also carries three moulded 
Bakelite wheels. One of these, which has a number 
of teeth corresponding to the number of pence in 
the coin inserted, engages with a gear wheel having 
twelve teeth. This wheel is connected through 
further gearing to a trip shaft and spring, the latter 
being wound inside a drum which indicates the 
number of units unused in proportion to the denomi- 
nation of the coin and the price per unit. 
gearing is in direct proportion to the value of the 
coin inserted, the movement of the trip shaft is 
also in direct proportion. Thus, if a shilling is 
inserted the trip shaft will be moved twelve times 
the distance of that when a penny is inserted. 
The operating shaft also carries a hardened-stcel 
pin and when it has turned through about 120 deg. 
this pin engages with a cam and thus places the 
switch-tripping lever, switch-control lever, and 
switch lever under spring tension. Further rotation 
of the pin releases the switch lever causing the 
switch to close with a quick-make contact. When 
the units consumed are equivalent to the credit 
given by the coin inserted, a second pin comes into 
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opened by the spring. The switch itself is of the | with the pumps necessary to maintain the vacuum 


mercury-amalgamated copper-to-copper type and|and the more ordinary water circulation. 


It Is 


has a vertical action. It is designed to carry up to therefore freed from a certain amount of complica- 


30 amperes continuously, and is contained in an 
unspillable mercury well of moulded Bakelite, lined 
with porcelain, so that the de-ionisation of any arc 
is assisted and the creepage of mercury up the sides 
|of the well is prevented. It is claimed that it is 
| impossible for the switch to trip owing to vibration 
| and that the accuracy of the meter is unaffected by 
| making and breaking the switch at one-twentieth of 
| the rated load. 

The meter itself is of the all-insulated pattern, 
| the case and base being of moulded Bakelite and its 
element is of the firm’s standard pattern. The 
| usual six-cycle meter train is fitted by means of 
|locking levers, efficient meshing with the pre- 
| payment mechanism being ensured by a spring- 
|loaded quadrant bracket, which carries the pre- 
|payment meshing wheel and acts against an 
adjustable stop which is fitted to the train. Other 
exhibits include the firm’s well-known single-phase 
meters, semi-switchboard meters, maximum-demand 
attachments, and portable test meters. Mention 
may also be made of the Sangamo time switches, 
which include the standard synchronous model. 
This has a capacity of 30 amperes with a 50 per 
cent. safety factor, and is controlled by a self- 
starting synchronous motor. The whole of the 
timing and switching mechanism is enclosed in a 
weatherproof aluminium case with a separate 
terminal chamber. In another pattern the switch- 
ing mechanism is only operated in case of current 
| failure, while in both types there is an omitting 
device so that they can be supplied with solar 
dials and advanced or late time cut-outs. 

A considerable portion cf the stand of Messrs. 





| 


| 
| 





tion; and fragile material, such as glass, is eliminated 
in its construction. No forming is necessary on the 
site and, being more than usually compact, there is 
a great saving in space. On the other hand, neither 
its efficiency nor its capacity to carry heavy over- 
loads, and even short-circuits, are diminished, and 
it is claimed to be remarkably free from back fires. 
The main constructional features of this air- 
cooled rectifier are the same as those of the firm’s 
standard steel-tank units. It can be supplied for 
three-, six- or twelve-phase working and with 
any of the various methods of grid control. Experi- 
ence shows that the vacuum is maintained over 
long periods, but should there be any failure in 
this respect the original condition can be restored 
by a portable pumping equipment, which can be 
had on loan from the company. The _ success 
obtained in this respect is, we understand, largely 
due to the Vitric seal which is employed on all the 
firm’s steel rectifiers. This seal consists of a 
number of thin mild-steel cones which are sepa- 
rately coated with a special vitreous enamel. After 
assembly, the cones and their end members are 
fused up solid in an electric oven so that a unit 
of very high dielectric strength is obtained. It is 
also quite vacuum tight and can be secured to the 
tank by a simple welded joint. The cooling air is 
supplied from fans contained in the base of the unit. 
We understand that six rectifiers of this pattern, 
with an output of 450 amperes at 800 volts direct 
current, are now being installed by the London 
Passenger Transport Board for traction purposes. 
Mention may also be made of the firm’s single- 
operator electric welding sets, which are enclosed 


General Electric Company, Limited, Magnet House, | in weatherproof cases and mounted on wheels to 
Kingsway, London, W.C.2, is devoted to examples | give portability. Both also conform in all respects 
|of modern interior illumination and neon-tubing | with the appropriate British Standard specification. 
|and Osira mercury-discharge lamps. There are also | The alternating-current set, which is illustrated in 
| displays of radio sets, cookers and heaters of various Fig. 90, page 255, consists of a transformer the primar) 

kinds. From the engineering point of view, however, | of which is normally wound three-phase to suit the 
| the most interesting exhibit is the firm’s new air-| voltage of the supply, though it is recommended 
cooled steel-tank mercury-are rectifier, of which | that where possible a single-phase supply should be 


an illustration appears in Fig. 91, above. 


This | obtained, as this results in a lower current demand, 


| rectifier, which is the result of long continued research seeing that the secondary must be single-phase. 
and development work, is available in sizes ranging | The secondary winding is designed to give a striking 
from 350 amperes to 650 amperes at 800 volts, and | voltage of from 70 volts to 80 volts, and stabilising 
contact with a catch and allows the switch to be | is, of course, important from the fact that it dispenses ' and current control are carried out by a choke coil 














MARCH 6, 1936.] : 





257 








ENG 


THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 














MESSRS. 
LIMITED. 


Fic. 93. Mercury-Poo. 
British THomson-Hovuston 


RECTIFIER ;, 
CoMPANY, 














es 3 Bs 








meer SLSR 
sig t 
Fie. 95. Meran Recrirter FOR ELECTROPLATING 
Messrs. WerstincHous—e BRAKE AND SIGNAL| 


Company, LIMITED. 


which is designed to eliminate harmonics in the | 
current wave-form and to ensure freedom from | 

' on . " . P | 
spluttering. Tappings are taken from this coil to 


4 current-selector switch by means of which both | 
current and striking voltage can be adjusted. All| 
the windings are specially braced to withstand | 
sudden stresses, and the various components are | 
Suspended in a light framework from the lid 80 | 
that they can easily be withdrawn for inspection. | 
The whole unit is completely weatherproof, the | 
meoming supply being connected by a plug with | 
& watertight gland. 

The direct-current set, which is illustrated in | 


| rubber-tyred wheels running in ball bearings. 
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Fig. 92, on the opposite page, consists of a motor 
| generator, the steel shell of which encloses the motor 
| stator and the field system of the generator, while 

the rotor and generator armature are mounted on a 

single shaft which rotates in ball bearings. The 

whole set is dynamically balanced, so that vibration 
|is reduced to a minimum. The generator is of the 
| drooping characteristic type with an open-circuit 
| voltage of 75 volts to 85 volts, and great care has, 
|we understand, been taken to ensure maximum 
voltage response with corresponding arc stability 

over the whole welding range of 50 amperes to 300 
amperes. The current is varied by a pair of regu- 

lators, the handles for which are visible on the front 
of the casing. One of these provides comparatively 
coarse adjustments and is marked in electrode 


| gauges, while the other gives an ample range of 


current for every gauge of electrode used. Initial 
current adjustment is facilitated by the provision of 


|a combined ammeter and voltmeter. 


It is claimed that the set is equally efficient 
whether used for metallic or carbon-arc welding. 
A maximum current of 300 amperes is given for 
the former at 25 volts to 30 volts, while for the latter 
the corresponding output is 200 amperes at 45 volts. 
The polarity of the output terminals is quite definite 
and cannot be accidentally reversed by a short 
circuit. The standard set, including the squirrel- 
cage motor and starter, is, as will be seen, enclosed 
in a weatherproof housing which is mounted on 
By 
careful design the weight has been reduced to less 


| than 1,000 Ib. 


As usual, Messrs. Ferranti, Limited, Hollinwood, 


*|have a very complete exhibit of their measuring 


instruments, meters, meter-testing apparatus, time 
switches, mains-driven clocks, domestic water 
heaters, fires, and wireless receiving sets. The 
measuring instruments include a_ self-contained 
light tester with a dual range of 0-25 and 250 ft.- 
candles and a clip-on ammeter by which the current 
in any conductor can be measured without inter- 
rupting the circuit. Among the clocks is a new 
alarm model with a 24-hour adjustment so that the 
buzzer, when silenced in the morning, is re-set 
automatically to operate again 24 hours later. 
Automatic lighting of the dial during certain hours 
is also provided. 

In the section devoted to the products of the 
transformer department, prominence is given to 
equipment for dealing with the problems of regu- 








lation. Examples are shown of the firm’s well- 
known tail-end booster, while the operation of the 
mercury step switch regulator is illustrated by a 
full-sized working model. Fig. 94, on this page, shows 
a three-phase automatic moving-coil regulator with 
a capacity of 1,500 kVA, which in general design 
and assembly accords with standard transformer 
practice. It can therefore carry both high voltages 
and heavy currents, so that the use of shunt and 
series transformers is eliminated. The coils are 
wound in sections and are of the disc or cross-over 
type depending upon the current and voltage. Coil 
| supports, spacers and oil-cooling ducts are provided 
| where necessary. More particularly, the regulator 
shown is of the rectangular-core type with three 
| wound legs. The moving coils of each phase are 
held in a common framework, which is operated 
| by two square-threaded vertical shafts at either 
end of the core. The induction dise motor is 
mounted on top of the core and drives a horizontal 
shaft which operates the square-threaded vertical 
shafts through worm or bevel gear. All the mecha- 
nical operating gear, including the motor, is oil 
immérsed and, with the regulator, is contained in a 
tank of standard transformer construction. There 
are no continuously moving or fast running parts, 
| and no oiling or greasing is required. 

The stand of Messrs. British Thomson-Houston 
| Company, Limited, Rugby, is mainly devoted to a 
| display of lighting equipment, there being six sets 
of windows, the form of which is outlined with 
Mazda light tubes of various colours. The windows 
themselves contain gas-filled and vacuum lamps, 
projector lamps for cinema film studios, sound- 
reproduction apparatus, street-lighting lanterns, 
industrial fittings, “‘Sunlamp” equipment and 
“ Safety First ” hand lamp transformers. 

The company is also, however, exhibiting a 
glass-bulb mercury-pool rectifier and Thyratron 
welding equipment on the stand of the Birmingham 
Corporation. Both these are shown in operation 
and are isolated from the supply mains and pro- 
tected against overload by a pedestal switch. The 
glass-bulb mercury-pool rectifier, of which a typical 
example is illustrated in Fig. 93, on this page, is of 
high efficiency, and this combined with simplicity of 
control, silence and freedom from vibration in opera- 
tion, ease of erection and small floor space occupied 
render it, it is claimed, a very satisfactory method 
of conversion. The equipment shown represents 
the largest of a range of rectifiers having ratings of 
150 amperes, 250 amperes and 400 amperes. The 
bulb, which is entirely of British Thomson-Houston 
manufacture, is of the six-anode type and is suitable 
for ratings of 400 amperes at 600 volts, or 150 
amperes at 3,000 volts. For demonstration pur- 
poses a small transformer is provided to operate 
the bulb and this has six-phase double star and 
interphase connections to give an output of 150 
amperes at 230 volts. On closing the transformer 
supply switch the ignition unit automatically starts 
the excitation circuit and the bulb is at once ready 
for load. 

The Thyratron control equipment, when applied 
to electric welding, eliminates, it is claimed, all 
moving mechanical parts and when employed in con- 
junction with a suitable resistance welder, permits 
the welding of special alloys, coated steels and 
fine gauge materials, the handling of which by this 
method has hitherto been difficult. The equipment 
is protected by a steel case and can be supplied 
for controlling the heaviest electrical demands likely 
to be met with in resistance, seam or spot welding. 
The welding current is stated to be capable of being 
made and broken up to 1,500 times per minute 
with the highest precision. Where the number of 
spot welds per minute is controlled by the operator, 
the Thyratron can be used to determine the duration 
of the weld within very close limits. It is particularly 
adapted to the spot welding of mild steel and 
certain alloys where the speed of welding is not 
more than, say, 150 welds per minute, but where 
heat intensity of a short period is required for the 
actual welding process, the welding time can be 
adjusted to about one-tenth of a second. 

The development of metal rectifiers in sizes large 
enough to enable them to be used for the supply 
of current to plating vats is illustrated on the stand 
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Company, Limited, 82, York-road, London, N.1. 
Fig. 95, page 257, shows an equipment of this kind 
which is arranged to give a direct-current output of 
2,000 amperes at six volts when connected to an 
ordinary three-phase supply through a transformer. 
The output voltage is adjustable down to four volts 
by means of an on-load tap-changing switch which 
is built into the transformer tank. This transformer 
is of the double-wound oil-cooled type. 

The rectifier proper consists of a number of metal 
rectifying plates which are bridge-connected and 
are arranged in two long sheet-metal ducts. At the 
top of these ducts are fans which force air over the 
plates and are controlled by contactors, so that in 
case of failure the main circuit is opened and damage 
to the rectifier prevented. The main control circuit 
includes a contactor which is operated by push 
buttons on the case and is provided with overload 
trips. A remote push-button switch would also in 
practice be provided on the plating vat. It is 
stated that efficiency of the equipment with an 
output voltage of six volts remains constant at 
77 per cent. or more for all loads from full load 
down to 30 per cent. This figure is slightly 
decreased as the pressure is reduced. The power 
factor is also maintained constant at 0-9 or more 
at all loads down to half-load. 








THE 1936 CENSUS OF PRODUCTION. 


Tue survey of production in 1935, which is to be put 
in hand during the present year, is the most compre- 
hensive yet undertaken. It will embrace practically 
every trade in the United Kingdom with some 
manufacturing process. The Board of Trade have | 
powers to conduct this census under both the Import | 
Duties Act, 1932, and the Census of Production Act, 
and in both cases must give notice of their intention 
at least twelve months beforehand. In the case of 
the Import Duties Act, this notice must also contain 
particulars of the trades affected. The particulars 
required by that Act relate to nearly all dutiable goods. 
On the other hand, the Census of Production Act covers 
all factories and workshops which come within the | 
scope of the Factory Acts, as well as building, public | 
works and any other trade which the Board of ‘while 


may include. It will, therefore, be seen that while 
the Import Duties Act does not affect non-dutiable | 
goods, the Census of Production Act does. | 
In this connection, it may be useful to mention that 
the Board of Trade does not require forms to be com- 
pleted under both Acts; that is a form filled in under | 
either Act will be regarded as fulfilling obligations under 
the other. If, however, a firm produces non-dutiable | 
goods a return relating to those goods will have to be | 
filled under the Census of Production Act. 
There is little difference between the information | 
that can legally be obtained under either Act. Under 
both the quantity and value of the output must be | 
stated, as well as the quantity and cost of the materials 
used, the amounts of fuel and electricity consumed 
and the number of persons employed. In addition, the 
Board has powers under the Census of Production Act 


to include matters of a like nature as may be thought | 


necessary for the purposes of the Census. The amount 
of wages paid cannot, however, be asked for, though the 
total amount paid for work done by other firms on 
materials given out by the firm filling in the form has 
to be stated. It is obligatory for the forms, which are 
sent out to all firms by the Board of Trade, to be com- 
pleted within three months of the date of issue, and 
penalties may be imposed for non-compliance. Indeed, 
several prosecutions have taken place. 

On the other hand, the Government is prohibited 
from publishing particulars relating to individual firms. 
The information may, in fact, only be used for preparing 
general statistics and conclusions, and every person 
engaged in filling in a return must make a declaration 
of secrecy, breach of which is a misdemeanour punish- 
able by fine or imprisonment, or both. Only informa- 
tion relating to goods to which the firms apply some 
manufacturing process is required. Information re- 
garding merchanting er factoring should, therefore, be 
omitted, and any employee engaged on that part of 
the business should not be included in the totals of 
employees. Though every firm will doubtless receive 
a form, full details are not required if the total number 
of employees is less than ten. Heads of firms and 
clerical staff are included in the total of employees ; 
but not those engaged on merchanting or factoring, 
purchase or re-sale with no process. In these cases 
obligations are met by completing Part A (Declaration 
of Accuracy of Information Supplied) and Part B 
(Nature of Business and Total Employees, if Ten or Less). 
Firms required to give full details must answer the 
question regarding total employees by giving figures 


>| Administrative, 


| thus 
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for the week ending October 12, 1935, separated under 
the headings 
and technical staff” 
Particulars 


clerical 
distinguishing between male and female. 


|are also required for one date in each month of the | 


survey year, only one total being given under each date. 
| It is important to notice that the totals given under the 
two headings for October 12 should agree. 

The year of survey ended on December 31, 1935, 
but if a firm’s financial year ended on some other date 
that date may be substituted, so long as it is not before 
April 7, 1935, or after April 8, 1936. As regards out- 
put, the form is itemised; that is the particular goods 
for which a return is required are printed on the relevant 
sheet. A firm should, therefore, see that the form 
received covers their operations. Generally, the only 
entries required are the total values in pounds of each 
item, though sometimes quantities are asked for as well. 

The numbers of the forms applicable to the different 
trades are set out below :— : 

Iron and Steel Trades : Blast Furnaces, No. 40. 

Smelting and Rolling, No. 41. 
Foundries, No. 42. 

Chain, Nail, Screw and Miscellaneous Forgings Trade, 
No. 43. 

Tinplate, No. 44. 

Wire Trade, No. 45. 

Tool Making and Cutlery Trade, No. 46. 

Needle, Pin, Fish-hook and Metal Smallware Trades, 
No. 47. 

Hardware, Hollow-ware, 
Sheet Metals Trade, No. 48. 

Small Arms Trade, No. 49. 

Mechanical Engineering Trades, No. 50. 

Railway Carriage and Wagon Building Trades, No. 54. 

Aircraft Trade, No. 56. 

Wrought Iron and Steel Tubes Trade, No. 57. 

Non-Ferrous Metals Trade (Smelting, Rolling and 
Casting) No. 60. 

Finished Brass Trade, No. 61. 

Firms that receive forms inapplicable to their branch 
of any particular trade should take care to secure the 
right one, as the detailed headings save a great deal of 
trouble. The Board of Trade will supply any form re- 
quired without charge to any firm covered by the 


Metallic Furniture and 





survey. 








DUPRENE SYNTHETIC RUBBER 
SUBSTITUTE. 


Some interesting information regarding a new 
synthetic rubber-like material, which is known as 
Duprene and is made by the Dupont Rubber Labora- 
tories in the United States, was given by Mr. O. M. 
Hayden at a meeting of the London Section of the 
Institution of the Rubber Industry on Monday, 
February 24. 

Actually, Duprene is a chlorinated dutadiene, and 
to some extent resembles rubber in chemical 
composition. It is, however, said to be definitely 
superior to the natural product in its resistance to 
heat, ageing and deterioration by chemicals and 
solvents. Unlike natural rubber, it is not polymerised 
by heat, and compositions containing it do not chip 
or crack to any great extent when exposed to direct 
sunlight. Oxidation is less rapid, and the resistance 
to ozone is higher. It is also less permeable to gases, 
and is satisfactorily resistant to the action of acids 
|and alkalis. It is also claimed that it withstands the 
action of petroleum hydrocarbons, such as_ petrol, 
kerosene, oils and greases, far better than rubber pro- 
ducts, and that the same is true of animal and vegetable 
fats and oils. For instance, though ordinary rubber 
swells, sloughs away and ultimately disintegrates 
almost completely under the influence of Diesel oil, 

Duprene only swells slightly, and does not lose any 
of its other characteristics. 

These properties, combined with its flexibility and 
other qualities mentioned, it is argued, render it 
particularly suitable for use as a covering for the 
cables employed in  wmotor-vehicle construction, 
especially as itis proof against corrosion effects, For the 
same reasons it will, it is hoped, find considerable 
application as a protective covering for the cables used 
for supplying neon signs, from which large quantities 
of ozone may be evolved, while its oil-resisting, heat- 
resisting and flame-proof qualities should render it 
suitable for the cables employed both in industry and 
for domestic work. As regards non-electrical applica- 
tions, it could be efficiently employed for gaskets, 
washers and packings, for pistons and cups in oil 
slush pumps, for binders on transmission belts, and 
for the covering of conveyor belting, in both of 
which grease and oil are liable to be present. Other 
suggested uses for Duprene are as a lining for hose 
to convey oil, grease and paint, while in the printing 
industry it could be employed in the manufacture of 
coatings for printing rolls and blankets, so that their 
resistance to ink would be increased. 


‘““Workpeople and wage earners” and | 
and | 
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ELECTRIC MOTORS FOR 
REFRIGERATORS. 


THE compressors which are now largely used on the 
domestic and smaller sizes of industrial refrigerators 
provide a load which necessitates special attention 
being paid to certain features in the design of the 
driving motors. The torque required at starting may 
be 400 per cent. or more of the full-load torque, while 
during running the speed of the motor and the com. 
pressor must not be materially affected by alterations 
in the load. The motor itself must also be capable of 
being started and stopped at frequent intervals and 
of operating satisfactorily for long periods without 
attention. Owing to the conditions under which it js 
called upon to work, it is, further, particularly im. 
portant that the motor shall be silent and economical 
torun and shall not interfere with adjacent wireless sets 

These points have, it is claimed, all been taken into 
consideration in designing the motors which are manu- 
factured in Canada by Messrs. McKinnon Industries, 
Limited, St. Catharine’s, Ontario, and are marketed in 
is country by their associated company, Messrs. Delco- 
Remy and Hyatt, Limited, 111, Grosvenor-road, 
London, 8.W.1. The manufacturers are specialists in 
the production of motors for refrigerators, and make 
the condenser-start, or capacitor, repulsion-induction, 
and direct-current compound types. Another asso- 
ciated company is Messrs. Delco Products, Dayton, 
Ohio, who, in addition to the types mentioned, also 
make a high-torque polyphase induction motor. It 
may, perhaps, be mentioned that during 1935 these 
concerns turned out over 1,000,000 motors, of which 
750,000 were for refrigerators, and that of these 450,000 
were of the condenser-start type. These figures amply 
indicate the advance that is being made in the use of 
refrigerators for domestic p . ‘ 

As regards design and manufacture, full use is made 
of dies and jigs, so that the parts required for all types 
of motor are completely interchangeable. The employ- 
ment of large multiple combination dies for the stator 
and rotor laminations in particular ensures, it is 
claimed, a smooth and uniform slot, so that there is 
norisk of the insulation being chafed. A high standard 
of quality is obtained by accurate inspection at frequent 
intervals during manufacture. For example, both 
rotor and stator windings are not only mechanically, 
but electrically tested at a high voltage seven times 
before they are considered ready for final assembly. 
For the reason given, the motors are designed to have 
a starting torque of 450 per cent. of the full-load 
torque, while their pull-in and maximum torques are 
200 per cent. and 250 per cent., respectively, of the 
full-load value. They are also designed so that they 
will run without stalling on voltages as low as 70 per 
cent. of the normal value. 

As regards operation, particular attention has been 
devoted to the bearings and lubrication system in order 
that shut-downs for this reason shall be, as far as 
possible, eliminated. Diamond-bored phosphor-bronze 
sleeve bearings of ample surface are used and are 
provided with oil grooves which carry the oil from end 
to end. The oil reservoir is packed with long-strand 
wool yarn and has sufficient capacity for one to three 
years’ operation without re-oiling. The packing is 
also in intimate contact with the shaft, so that lubri- 
cation is effected so long as any oil remains in the well 
Any oil that drips from the end of the bearing is 
returned to the reservoir, and special care is taken te 
prevent it collecting dirt and grit from the frame. ll 
motors are designed so that their temperature rise under 
continuous rated load is less than the standard 40 deg. C. 
and are positively ventilated by a fan on the rotor 
shaft. 

The important point of quiet operation is met by 
isolating the motor frame from the drive by mounting 
it in rubber bushes. In this way, it is claimed, all 
torsional oscillations and rotor or armature vibra- 
tions are completely absorbed. This mounting is also 
designed to resist the pull of the belt and_ other 
forms of thrust, while the centre line of the shaft is 
always maintained in a definite position with respect 
to the plane of the motor base. Vibration noises have 
been reduced by dynamic balancing of the rotor 0t 
armature, while the motor has also been designed 8° 
as to eliminate magnetic hum within the laminated 
structure. In this connection it may be mentioned 
that as the result of extensive research the slot ratios 
have been selected so that the maximum space for the 
windings is provided, combined with minimum densities 
in the magnetic circuits. The former, it is claimed, 
improves the efficiency and power factor, while the 
latter reduces the magnetic noise. Each armature oF 
rotor is tested for both static and dynamic balance 
before assembly. 

As regards the individual types of motor, the con 
denser-start motor, which is made in outputs from 
$ h.p. to } h.p., is intended principally as a domestic 
unit and is fitted with a self-contained electrolyt 
condenser. The stator is provided with two windings 
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STAINLESS-STEEL VENTURI-FLUME 


CONSTRUCTED BY 





Fra. 1. 


MESSRS. INDUSTRIAL UNITS, LIMITED, 


METERS AT YORKSHIRE 


ENGINEERS, 


BRIDGE. 


SHEFFIELD, 





VENTURI-FLUME Meter BEeFrorE ADMITTANCE oF WATER. 
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one of wh 


lich is in series with the condenser, so that at 


ae the current through it is 90 deg. out of phase 
— iat in the main winding. The motor therefore 
aoa oe a motor, but when it has run up to 
a ar P aa winding 1s automatically switched 
induction ~ the unit thereafter runs as a single-phase 
of stand yr The repulsion-induction motors are 
ae te = design and are made for outputs from 
the beush.} 1.p. The units up to } h.p. capacity are of 


-— \-lifting type. The polyphase-induction motors 
“re made for outputs from } h.p. to 20 h.p. Those with 




















outputs exceeding }? h.p. are of the high-torque or 
Boucherot type, in which the rotor is fitted with two 
sets of bars. The set of bars nearer the air gap has a 
high resistance and provides sufficient starting torque 
without an excessive current being drawn from the 
line. As the speed increases the choking effect of the 
|inner winding automatically decreases, so that more 
|current flows through its low-resistance bars. This, 
| it is claimed, enables direct-on switching to be used and 
| the complication of wound rotors with the necessary 
starting equipment to be avoided 





The compressors used on domestic refrigerators may 
be either of the reciprocating or rotary types and are 
|either direct or belt-driven. In the latter case an 
automatic belt-tensioning device is used as part of 
the drive, while the compressor itself is also fitted with 
resilient mounting to ensure quiet running. In a 
typical case of direct drive the motor is spigot-mounted, 
the spindle being taken through a flexible coupling to 
the compressor, which it drives at a speed of 1,425 r.p.m, 
Rigid flange-type coupling is also employed. 








STAINLESS-STEEL VENTURI- 
FLUME METERS. 


Ir could hardly have been forecast when non- 
corrodible steel made its first appearance, that is, on 
the dinner table, how wide and varied its uses would 
become in a comparatively short time. One of the 
latest of these uses is that of facing a Venturi-flume 
meter. The illustrations, Figs. 1 to 4, on this page, 
show this interesting application. There are two 
flumes, as shown in Fig. 1, that in the background 
being partly submerged, whilst that in the foreground 
is seen dry. The flumes have been constructed by the 
Derwent Valley Water Board in connection with the 
new reservoir at Ashopton, Derbyshire, and are situated 
at Yorkshire Bridge on the River Derwent. The steel 
throat portions were supplied by Messrs, Industrial 
Units, Limited, Stanley-street Works, Sheffield, 3. 
The material is Messrs. Firth-Vickers “ Staybrite ” 
steel in the descaled condition. It is, we believe, the 
first time that non-corrodible steel has been used for 
facing the whole surface of a Venturi-flume meter, 
and its advantages in such circumstances can hardly 
be gainsaid. Apart from the durability conferred 
by immunity from corrosion, the steel lining will pre- 
serve the original contour of the metering throat, 
as not only will it be free from deformation by 
erosion, as might occur with unprotected concrete, 
but accumulations of moss, algae and other fresh-water 
growths, some of which flourish in running water, 
cannot occur. 

It will be evident from Fig. 1 that the steel facing 
is bedded on concrete. It is constructed of a number 
of plates arranged as shown in Figs. 2 to 4, Each 
| plate has all four edges turned down at right angles. 
| The flanges thus formed are notched at intervals, the 
| notched portions being also bent. The plates are laid 
| flange downwards, and a secure anchorage to the 
| concrete is thus provided. The plates were fixed in 
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position by the staff of the Water Board, an operation 
attended with some difficulty, as it was only possible 
under favourable weather conditions. The total area 
of each set of plates is approximately 320 square feet. 
The length overall, measured along the bottom, is 
26 ft.4in. The contour of the bottom plating which 
is level is shown in Fig. 3. 
894 in. wide at the upstream end, and 56} in. wide at 
the downstream end. The sides are curved as shown 
in Figs. 2 and 4, the contour being that of the developed 
surface. They are 72 in. wide at the upstream end and 
2544 in. wide at the downstream end. The bottom 
edges of the side plates were not flanged. It will be 
evident from Fig. 1 that the sides of the flume are 
convex. The plates were all very carefully shaped 
before despatch, and numbered for erection, so that 
the contour of the surface could not be interfered with 
by accidental displacement of adjacent plates of the 
same size. 
\.M.Inst.C.E., Engineer to the Derwent Valley Water 
Board, for kind permission to reproduce the photograph 
and drawings forming our illustrations. 








CONTRACTS. 


Tue Lonpon Miptanp anp Scorrisnh Raitway 
Company has placed orders for 250 wagon chassis for 
carrying meat-traffic road-rail containers of the “ FM ” 
or “ BR” insulated types. One hundred of these will 
be supplied by Messrs. Metropolitan-Cammell Carriage, 
Wagon and Finance Company, Limited, Birmingham 
and 50 each from Messrs. Charlies Roberts, Limited, 
Wakefield; Mesars. Hurst, Nelson and Company, Limited, 
Motherwell; and Messrs. The Birmingham Railway 
Carriage and Wagon Company, Limited, Smethwick 

Messrs. Artaur Lyon anp Company, Africa House, 
Kingsway, London, W.C.2, have supplied the portable 
wireless battery-charging set for the 1936 Mount Everest 
expedition. This consists of a four-stroke Lyon-Norman 
162-c.c. petrol engine of high compression with coil 
ignition, for high altitude work. he generator will 
charge simultaneously batteries of 6-volt and 12-volt cells 
through a multiple-connection Sindanyo board fitted with 
jack plugs and the necessary instruments. The engine, 
which runs at a speed of 1,750 r.p.m., is fitted with a 
Vokes filter, and is completely dust proof. 

Messrs. Tae Traussep Concrete Street Company, 
Limrrep, Thames House, Millbank, London, 8.W.1, are 
supplying their Truscon Precast floors in 
with the construction of new block at Worthing 
Hospital, a factory at Guildford, and other buildings at 
Bexley Heath and Northfleet, Kent, and at Arnos Grove, 
London, N.14 

Messrs. Crosstey BrotTuers, 
Manchester, Il delivering two six-cylinder 
xcavenge-pump Diesel engines, type “ H. R.,"’ developing 
300 b.h.p., when running at 300 r.p.m., for installation 
on the passenger ship St. Silio, built by Messrs. The 
Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, for Messrs. The Liverpool and North 
Wales Steamship Company, Limited 


a 


Limirep, Openshaw, 


are now 


Messrs. Tue Brrrish Rawnipe Be_tinc Company 
LIMITE D, Hythe road, Ww illesden, London, N W 10, have 
just received a very large contract for rawhide hammers 


from the Air Ministry 





LAUNCHES AND TRIAL TRIPS. 


Four steel swim barges, each to 
Launch, two on January 16 and two 
Main dimensions, 78 ft. 10 in. by 21 ft. by 


BARGES 
160 tons 
January 
7 ft. 8 in. 
North Woolwich, London, E.16, for Messrs. W. Cory and 
Son, Limited, London. 


E.ona.” 


30 


Single-serew oil-tank motorship ; single- 


acting, four-cycle, solid-injection, six-cylinder Werkspoor 

q 3 | 
Trial trip, January 30. Main dimensions, | 
Built by Messrs. Swan, | 


Diesel engine 
425 ft. by 54 ft. 3 in. by 31 ft 
Hunter, and Wigharm Richardson, Limited, Wallsend-on 


Tyne, for Messrs. The Anglo-Saxon Petroleum Company, | 


Limited, London 

“ ZEALAND.” Single-screw cargo and 
steamer for service between Leith and the Mediterranean ; 
triple-expansion engine. Trial trip, January 30. 
by 40 ft. by 26 ft. 
Curle and Company, 
The Leith, Hull, and 
Limited, Leith. 


cimensions, 260 ft 
by Messrs Barclay, 
Glasgow. for Messrs 
Steam Packet Company 


Limited, 
Hamburg 


“CHILEAN REEFER + Single - screw fruit - carrying 
motorship ; two-stroke, single-acting, solid-injection, six- 
evlinder Burmeister and Wain Diesel engine. Launch, 
February 1 Main dimensions, 290 ft. by 44 ft. 6 in. by 
26ft.6in. Built by Messrs. Nakskov Shipyard, Limited, 
Nakskov, Denmark, for Mr. J. Lauritzen, Copenhagen. 

DUNEDIN Iwin-serew cargo 
Sulzer Diesel rrial trip, February 7. Main 
dimensions : length, 522 ft beam, 70 ft gross tonnage, 
10,830. Built by Messrs. Cammell Laird and Company, 
Limited, Birkenhead, for The Blue Star Line, 
Limited, London 

* Saint ANTHONY 
tor service between 
south of that port ; 
trip, February 18. 
by 9 ft. 9 in. Built by 
Leith, for owners in Bombay 


STAR. 
enymes. 


JLesars 


Twin acrew passenger motorship 
Bombay and the islands to the 
Atlas Polar Diesel engines. Trial 
Main dimensions, 180 ft. by 32 ft. 
Messrs. Henry Robb, Limited, 


It is 13 in. wide at the neck, | 


We are indebted to Mr. R. W. 8. Thompson, | 


connection | 


carry 
on | 


Built by Messrs. Harland and Wolff, Limited, | 


passenger | 


Main 
Built and engined 


motorship ; | 
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TENDERS. 


We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars | 


of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may obtained on 
application to the Department at the above address, 
| the reference number being quoted in each case. 
High-Pressure Steam J ointing.—South African Railways 
}and Harbours, Johannesburg; April 6. (T.Y. 5,743.) 

Rotary Converter, 11,000-volt, three-phase, 750 kW, 
a.c. to d.-c. Municipal Tramways, Hobart, Tas- 
mania; April 20. (T.Y. 10,412.) 

Electric Lamps.—Johannesburg City Council ; April 18. 
| (T.Y. 10,422.) 

Tubes, chromium-molybdenum steel, also seamless steel 
boiler tubes and naval-brass tubes. Argentine State 
| Oilfields, Buenos Aires; March 24. (T.Y. 5,744.) 
Combined Punching, Plate Splitting and Cropping 
| Machine for bars, angles and tees, with electric motor. 
| City of Johannesburg ; March 21. (T.Y. 5,745.) 

Large Sewage and Gravitation Mains, cast-iron, sealed. 
Ministry of Public Works, Egypt; March 25. (T.Y. 
5,747.) 


Locomotive Boilers 


be 


The Controller of Stores, G.I.P. 
Railway, Bombay ; March 25. (T.Y. 5,751.) 

Trolley Wheels and Axles.—Indian Stores Department, 
New Delhi; March 21. (T.Y. 5,752.) 

Boring Machine for axle-box bearing brass. Indian 
Stores Department, New Delhi; April 4. (T.Y. 5,750.) 

Steel-Lighting Controllers, automatic, 25, and acces- 
sories. Electricity Department, Cape Town; April 1. 
(T.Y. 10,424.) 


Baghdad Bridges The Ministry of Economics and 
Communications of the Government of Iraq is inviting 
tenders for the construction of two permanent steel 
bridges across the River Tigris at Baghdad. The con- 
tract documents, plans, and full information as to ten- 
dering may be inspected on and after March 9, at the 
Ministry of Economics and Communications, Baghdad, 
or at the offices of Messrs. Coode, Wilson, Mitchell and 
Vaughan-Lee, 9, Victoria-street, London, 8.W.1. The 
closing date for tenders in Baghdad is June 8. 








PERSONAL. 


Carrain G. 8. Kennepy has been appointed marine 
superintendent to Orient Steam Navigation 
| Company, Limited, 3 and 5, Fenchurch-avenue, Lon- 
don, E.C.3, in succession to the late Captain Sir Walter 
de M. Baynham, K.B.E 

Tue Lonpon Passencer TRANsPoRT Boarp, 55, 
Broadway, London, 8.W.1, informs us that Mr. A. C. 
Richardson has been appointed chief inspecting officer, 


Messrs. 


and will take up special duties in the vice-chairman’s | 


Thomas has been placed in charge of 


office Mr. T. E 
the Board's road the title of general 
manager, road transport. 

Mr. A. G. E. Briees, special director and sales managet 
of Messrs. English Steel Corporation, Limited, Vickers 
Works, Sheffield, has been appointed director of 


Messrs. The Darlington Forge, Limited. 


with 


services, 


a 


BOOKS RECEIVED. 

Trade No. 632. Economic 
November, 1935. Report. 
H.M. Stationery Office. 





Overseas 
Lithuania, 
London 


Department of 
Conditions in 
By T. H. Preston. 
Price 9d. net.] 

How to Build Flying Boat Hulls and Seaplane Floats. 
With Notes on Workshop Practice ; Repairs to Hulls 
and Floats ; Heat Treatment ; Rivets and Rivet Spacing 
and Technical Terms. By J. Srreerer. London: 
Sir Isaac Pitman and Sons, Limited. [Price 6s. net.] 

Department of Scientific and Industrial Research. The 
Investigation of Atmospheric Pollution. Report on 
Observations in the Year Ended 3lst March, 1935. 
Twenty-First Report. London: H.M. Stationery 
Office [Price 5s. net.| 

The Mining Year Book, with which is Incorporated The 
Mining Manual, for 1936. 
Concerning Mining Companies. 
E. SxinnER. London: Walter 
208. net.] 

Practical Hints on the Installation of Heating Apparatus, 
with Brief Notes on Ventilation. By E. G. 
London: The Technical Press Limited. [Price 2s. 6d. 
net 


ft a 


Compiled by WALTER 
E. Skinner. [Price 


der Technik. 
D.1.-Verlag, 


Chronik 
Berlin : \ 


Jahrbuch, 1936. Di 
Edited by <A. L&sITner. 
G.m.b.H. [Price 3-50 marks.| 

Ministry of Public Works, Egypt. Physical Department. 
Paper No. 32. The Nile Basin. Supplement to 
Volume III. Ten-Day Mean and Monthly Mean 
Gauge Readings of the Nile and its Tributaries up to 
1932. By Drs. H. B. Hurst and P. Puturrs. Bilaq, 
Cairo: Government Press Price P.T. 50 or 10s.] 

Smithsonian Institution. United States National 
Museum. 
United States National Museum for 
June 3, 1935. Washington: Superintendent 
Documents. [Price 20 cents]. 

Die konstruktiven Grundlagen des Waéarme- 
chutzes im Wohn- und Industriebau. 
HABIL. J. 8S. CaAMmMeERER. Berlin 
Price 6-60 marks. | 


the year ended 
of 


und Kaltes- 
By Dr.-Ine. 
Julius Springer. 


A Record of Information | 


BLAKE. | 


Report on the Progress and Condition of the | 


6, 1936. 
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|NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday 


The Welsh Coal Trade.—The small amount of business 
| passing in the Welsh steam-coal market last week was 
| again insufficient to bring relief to the dull state of the 
trade, and the export branches were particularly slow 
Foreign customers continued to show only the slightest 
interest in the market, and shipments were again on 
a disappointing scale. The amount of business arranged 
was insufficient to maintain even reduced working at the 
pits, and stoppages were frequent. Collieries continued 
to be chiefly engaged on contract business, but it was 
obvious that further slowing down in operations was 
inevitable. All coals were in reduced supply, owing to 
restricted outputs, but despite this the large descriptions 
were freely offering for prompt shipment at the scheduled 
minimum prices, and stocks which have accumulated at 
the pit heads moved off very unsatisfactorily. Som: 
difficulty was experienced in obtaining supplies of some 
of the washed and sized grades, and prices were firmly 
held. Among sized coals, washed dry nuts were parti 
cularly strong, and available supplies were commanding 
4s. to 5s. per ton premium over the minimum. Washed 
peas and beans were also firm, and showed an advance 
of ls. 6d. to 2s., while the unwashed sorts showed an 
improvement of a few pence. Cobbles, however, were 
weak, and were easily obtainable at the schedule. Smalls 
also showed advances in price ranging from a few pence 
in the case of the unwashed kinds to 2s. for the washed 
grades and the highly bituminous sorts. Throughs met 
a steady demand, and were firm. No news was received 
of the French quota level for next quarter, and some 
optimism was expressed. Contract business circulated 
very slowly, and only one small inquiry was received 
This was from the Turkish Ministry of Defence, who 
asked for prices of 5,000 tons of Cardiff coal. 

Iron and Steel.—Operations were well maintained in 
the iron and steel and allied trades of South Wales and 
Monmouthshire last week. An indication of the expand. 
ing activites at the new Cardiff Dowlais works was a 
substantial advance in imports of iron ore et Cardiff, 
which from January 1 to February 9 this year totalled 
38,559 tons, compared with 14,914 tons in the corre 
sponding period of last year. A new bar-heating furnace 
recently installed at Baldwin's Panteg Works was 
reported to have resulted in a considerable increase in 
output there. The new furnace at the South Wales 
Steel Works, Llanelly, has been completed, and will 
shortly be working, while a second mill engine is also 
being restarted. Referring to the developments at 
Ebbw Vale, Sir Wm. Firth, speaking at a dinner in 
Newport, said that if it was commercially possible, they 
| intended to erect at Ebbw Vale one of the most efficient 
| steel, sheet and tinplate works in the country, if not in 
the whole world. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 


Iron and Steel.—Though the influx of orders for steel 
and related product is not so strong, the general position 
shows little change. The majority of works have good 
order books, and in some cases the temporary decline in 
business is enabling them to reduce contract arrears. 
| The raw and semi-finished steel branches continue to 
| operate to capacity, though the rush at some works is 
|not so acute. The recent advance of 7s. 6d. per ton on 
}soft basic billets has had no effect on the demand. 
| Rolling mills, forges, press shops, and slab and billet 
|} mills are on full time. More business is coming to hand 
| for railway rolling stock, while departments turning out 
shipbuilding steel, forgings, castings, and auxiliary 
| machinery are steadily increasing output. The volume 
|of business being received from naval yards is heavier 
than a year ago. A firm in this area has booked 4 
contract for two large castings, each weighing 19 tons, 
in connection with the manufacture of forging machines 
The British Industries Fair has enabled Sheffield makers 
| of steel, machinery, and engineering requisites to book 
}some valuable orders. Mr. Louis W. Smith, Member 
|of Parliament for the Hallam Division of Sheffield, has 
written a letter to the Master Cutler (Sir Samuel Roberts) 
drawing his attention to the desirability of Sheffield’s 
| participation in the Levant Fair, which is held bien- 
nially at Tel-Aviv, Palestine. Mr. Smith referred to 
the fact that at the last Fair Sheffield trades were hardly 
represented at all. He adds: “I understand that the 
next Fair is due to open on April 30 next, and therefore 
there is still just time for any Sheffield firms who wish 
| to do so to arrange participation. It does seem to meé 
| that the matter is not one which should be overlooked. 
The Chamber of Commerce commends the letter to the 
earnest consideration of its members. Sheffield Cor 
| poration is to place contracts valued at many thousands 
of pounds for a variety of products and equipment 
These include orders for double tramway junctions 
costing 4,0001.; and tramcar underframes, trucks, trac 
| tion resistances, sets of control and braking systems, 
sets of platform brake gear, and tramear controllers, 4 
a total cost of about 12,5001. In addition, the Electricity 
Committee is to place orders for the erection of a switch 
room and transformer bay at the Blackburn Meadows 
generating station at a cost of 7,9801.; the extension and 
| alteration of the boiler-house at the Neepsend generating 
station at a cost of 56,715l.; and the supply, delivery. 
and erection at the Neepsend generating station of @ 
turbo-alternator and condensing plant at a cost of 
105,0641. Automobile-steel makers are enjoying 
conditions. The tool trades have not only att! 
order books, but also good prospects 

South Yorkshire Coal Trade.—A_ bigger 
business is being done, largely as a result of m 
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being on offer. Though the overseas position shows 
no material change, more inquiries are circulating. 
Inland trade in most classes of fuel reaches a high i 
There is an active market in industrial fuel. Steam coal 


is a good medium. Heavier tonnages of coal are going 
to the Yorkshire woollen and Lancashire textile centres. 
Consumption at South Yorkshire steel and iron works 
reaches a high level, Washed trebles and doubles con- 
tinue in good demand. Housecoal business is steady. 
Foundry and furnace coke are in ready request, and in 
some districts supplies are on the short side. Gas coke 
is firm. Quotations are :—Best branch hand pitked, 
26s. to 29s. ; Detbyshire best house, 22s. to 23s. ; Nerby. 
shire best brights, 198. 6d. to 2le.; best screened nuts, 
19s. to 20s. ; small screened nuts, 18s. to 18s. 6d.; York- 
shire hards, 19s. 6d. to 20s.; Derbyshire hards, 19s. 6d. 
to 20s.; rough slacks, lls. to 12s.; and nutty slacks, 
10s, to lla. 








THE NORTH. 
Griaseow, Wednesday. 
Scottish Steel Trade.—Production in the Scottish steel 

trade is still on a high level and makets are working plant 

at full pressure to cope with the steady demand from 
consumers. Orders on hand from shipbuilders and other 
users Of heavy steel represent a large tonnage, and the 
dutput for weeks ehead almost fully covered. Struc- 
tural engineers have quite a lot of work on their books 
and are pressing for deliveries of steel- material. New 
home business is slow, but export lines are again better 
and the outlook in this direction is gradually improving. 

In the black-steel sheet trade active conditions continue 

and the current output, which is on a large scale, is 

going rapidly into consumption. Production was lately 
increased by the starting up of an additional light-plate 

mill at Mossend. The home trade is still the chief 

source of business, and overseas orders are of a limited 

nature. For galvanised varieties the demand is very 
poor. Prices are all very strong, and the following are 
the current market quotations ;—Boiler plates, 91. 5s. 
per ton ; ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. 
per ton; black-steel sheets, } in., 91. 5s. per ton, and 

No. 24 gauge, in minimum 4-ton lots, 111. 108. per ton ; 

and galvanised corrugated sheets, No. 24 gauge, in 

minimum 4-ton lots, 131. 10s. per ton, all delivered at 

Glasgow stations. 

Malleable-Iron Trade.—Fairly satisfactory conditions 
are general in the malleable-iron trade of the West of 
Scotland and makers are very well employed at present. 
Inquiries are good and the prospects are considered to 
be very satisfactory. The re-rollers of steel bars are 
very well placed for work, and the increased import of 
semis from the Continent has materially eased the 
shortage. Prices are as follows :—Crown bars, 101. 2s. 6d. 
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per ton for home delivery and 9I. 5s. per ton for export ; 
and re-rolled steel bars, 91. 1s. per ton for home delivery 
and 7l. 10s. per ton for export. 


Scottish Pig-Iron Trade.—There has been practically 
no change in the state of the Scottish pig-iron trade 
since last week, and makers are hard put to it to 
carry out their contracts. A strong demand prevails, 
and there is a decided scarcity of material for near-date 
delivery as there are only 12 furnaces at present in blast. 
When the additional supplies of blast-furnace coke, 
referred to last week, are a¥ailable, more furnaces are 
likely to be re-lighted, and local consumers of pig-iron 
will not be so dependent on outside supplies. The 
following are to-day’s market quotations :—Hematite, 
‘is. per ton, and basic iron, 70s. per ton, both delivered 
at the steel works; and foundry iron, No. 1, 76s. 6d. 
per —_ and No. 3, 74s. per ton, both on trucks at makers’ 
yaras. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 29, amounted to 282 tons. Of 
that total 126 tons went overseas and 156 tons coast- 
wise. During the corresponding week of last year the 
figures were only 30 tons overseas and 31 tons coastwise. 

Shipbuilding.—The shipbuilding industry is fairly busy 
and is steadily improving in most directions, although 
there has been rather a scarcity of cargo-vessel contracts 
during recent months. Orders booked last month 
totalled nine—eight on the Clyde and one on the Tay— 
and of those placed with Clyde builders four were by 
the Admiralty. The latter consisted of three destroyers 
and one mine-laying submarine, the tot&l value being 
about 1,500,000. sterling. The other orders were for two 
cargo vessels, two wreck-raising vessels, and one motor 
coaster. Output from Scottish yards during the month 
of February consisted of seven vessels with a total of 
_— at ny Clyde yards, and one vessel of 65 tons 
0 1e orth. “ 

Naval Contracts —An announcement has been made by 
the \dmiralty that, subject to the settlement of certain 
points of detail, it has been decided that three of the 
Tribal class of destroyers (hull and machinery) will be 
uilt on the Clyde. “Messrs. The Fairfield "Bhipbuild- 
ing and Engineering Company, Limited, will build 
— Ghurka and H.M.8. Maori, and Messrs. Alexander 
H 3 ten and Sons, Limited, Linthouse, will build 

‘M.S. Zulu. These vessels form part of the flotilla of 
seven to be added to the 1935 naval building p me, 
and with a displacement of about 1,850 tons they will be 


larce : 
ari and more powerful than those already ordered, 
_— are to have a displacement of about 1,400 tons. 


overall cost of these three vessels will be in the 

neighbourhood of 1,200,000l. sterling. 

. Greenock Engine Contract.—It is reported that Messrs. 

pankin and Blackmore, Greenock, have received orders 

ot png r of reciprocating steam engines for vessels to be 

steamer ort-Glasgow. One of these will be a cargo 
amer and the other an oil-carrying steamer, 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


_ The Cleveland Iron Trade.—Conditions in the Cleveland 
iron trade are causing grave anxiety. Scarcity of foundry 


NOTICES OF MEETINGS. 





Norru-Easr Coast InstrruTion oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. “New Cargo 
St 8s: Efficiency Problems,” by Mr. J. Leslie 





ualities has become so acute as to prohibit tr tions 





Not only have makers no iron for sale, but full deliveries 
against running contracts are im ible, and consumers 
have to substitute products of other areas for the Cleve- 
land qualities they purchased some time ago. There 
seems no t of early solution of the unsatisfactory 
situation, for appreciable enlargement of supply is 
unlikely and requirerrents are expanding. Needs of 
makers’ own foundries are growing, and buyers in the 
North of England and in Scotland are calling for larger 
deliveries. Makers are disinclined to entertain offers 
even at high prices, and for supply over periods well 
. Substantially advanced figures will, doubtless, 
be realised when conditions admit of resumption of 
negotiations. Meanwhile, quotations are valueless. 
Hematite——While production of East Coast hematite 
iron is absorbed as it becomes distributable, and makers’ 
stocks have fallen to quantities considered little more 
than desirable to carry for ordinary trading, manufac- 
turers manage to maintain deliveries against running 
contracts and to put through a little new business with 
regular home buyers. Small shipments are occasionally 
made to the Continent in fulfilment of sales arranged 
some time ago, but no general resumption of dealings 
with overseas firms is possible at present. Home users 
can place orders only by paying substantially above 
fixed minimum prices. No. 1 quality is unobtainable 
below 77s. for delivery to scotland, Northumberland, 
Durham, and North Yorkshire. 


Blast-Furnace Coke.—Durham blast-furnace coke 
quotations remain firm at the equivalent of good medium 
qualities at 23s. delivered to Tees-side. Makers are well 
sold and are not keen to accept further contracts. 

Manufactured Iron and Steel_—Manufacturers of semi- 
finished and finished iron and steel are not in a position 
to make substantial sales. Shortage of semis continues, 
and still larger supplies of Continental products would 
be welcome. Sheet-makers have considerable home 
orders to execute, and a few overseas inquiries are 
reported. Requirements of the shipbuilding industry 
are on a large and increasing scale, while producers of 
sectional steel are busy, and departments turning out 
material for the railways have a good deal of work on 
hand. Subject to the usual rebates, recognised market 
values for home consumption are :—Common iron bars, 
101. 2s. 6d.; packing (parallel), 8l.; packing (tapered), 
10l.; steel billets (soft), 51. 17s. 6d.; steel billets 
(medium), 71. 7s. 6d.; steel billets (hard), 71, 128. 6d. ; 
iron and steel rivets, 111. 10s. ; steel boiler plates, 91. 5s. ; 
steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, a. 15s.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 gouge) are 
111. 10s. for delivery to home customers and 9. 15s. 
f.o.b. for shipment abroad, and galvanised corrugated 
sheets (No. 24 gauge) are 13/. 10s. for delivery to home 
customers and 111. 15s. f.o.b. for shipment overseas. 

Scrap.—The scrap market is steady and firm not- 
withstanding large imports of foreign material. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign 2 ew and coastwise 
amounted to 5,448 tons, compra 66 tons of pig-iron, 
4,835 tons of crude sheet bars, billets, blooms and slabs, 
and 347 tons of plates, bars, angles, rails, sheets, and 
joists. January unloadings totalled 5,807 tons, com- 
prising 544 tons of pig-iron, 4,781 tons of crude sheet bars, 
&c., and 482 tons of plates, bars, les, &c. Aggregate 
imports for February last year reached only 2,629 tons, 
comprising 149 tons of pig-iron, 1,995 tons of crude sheet 
bars, &c., and 485 tons of plates, bars, angles, &c. 

Shipments of Iron and Steel._—The huge home demand 
for iron and steel left little material available for shipment 
abroad last month, and total February shipments were 
the lowest since June, pig-iron loadings being the lightest 
since September, 1932. Aggregate clearances last month 
were only 37,840 tons, composed of 5,676 tons of pig- 
iron, 3,436 tons of manufactured iron, and 28,728 tons of 
steel. Of the pig-iron shipped, 3,647 tons went coastwise 
and 2,029 tons to foreign ports; of the manufactured 
iron loaded, 1,941 tons went coastwise and 1,495 tons 
abroad ; and of the steel cleared, 14,852 tons went coast- 
wise and 13,876 tons overseas. Again Scotland was the 
largest purehaser of pig-iron, taking 1,897 tons, while 
Denmark accepted 1,055 tons, and Wales 1,000 tons. 
The Union of South Africa was the main buyer of 
manufactured iron with an import of 1,340 tons. Prin- 
cipal customers for steel were : India, 4,339 tons ; The 
Union of South Africa, 2,470 tons ; Argentina, 1,375 tons ; 
Ceylon, 975 tons ; and China, 932 tons. 











AIRCRAFT APPRENTICES IN THE RoyaL Arm Force.— 
The Air Ministry informs us that the present expansion 
of the Royal Air Force affords an opportunity to well- 
educated boys to enter the service in large numbers. One 
thousand boys will be er for training in the late 
summer. Of these 800 will be required in August for 
training as aircraft apprentices and the remaining 200 in 
September as boy entrants. No previous trade experi- 
ence is required by candidates. Applicants for appren- 
ticeship must be at least 15, but under 17, years of age 
on August 1, 1936, and the ages for boy entrants must be 
between 15} and 17} on September 1. Full particulars 
of both schemes can be obtained from the Inspector of 





London, W.C.2. 


Batey. 

INsTITUTION OF MrcHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. “ The 
Importance in Practice of the Lower Yield Point in Mild 
Steel,” to be introduced by Professor B. P. Haigh. 
Scottish Branch: To-night, 7.45 p.m., Robert Gordon's 


College, Aberdeen. “‘ Exhaust Turbines for Marine 
Propulsion, with Special Reference to the Rowan- 
Giitaverken System,” by Dr. J.-B. O. Sneeden. Also on 


Saturday, March 7, 7.15 p.m., The University College, 
Dundee. Yorkshire Branch: Thursday, March 12, 
7.30 p.m., The Hotel Metropole, Leeds. “ Hardening and 
fo amy of Steel,” by Mr. W. H. Dearden. LZast 
Midlands Branch: Friday, March 13, 7 p.m., Lough- 
borough College, Loughborough. “ Gearing,” by Dr. 
H. E. Merritt. 

Institution oF Biecrricat ENcINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) “The Selenium Iron 
Photo-Rectifier-Cell : Its Characteristics and Response 
to Intermittent Illumination,” by Prof. J. T. MacGregor- 
Morris and Mr. R. M. Billington. (ii) ‘‘ The Selenium 
Rectifier Photo-Cell: Manufacture, Properties and Use 
in Photometry,” by Mr. J. 8. Preston. North-Eastern 
Centre : Monday, March 9, 6.15 p.m., Armstrong College, 
Neweastle-upon-Tyne. ‘The High-Pressure Mercury- 
Vapour Lamp in Public Lighting,”’ by Mr. G. H. Wilson, 
Lieut..Com. E,. L. Damant, and Mr. J. M. Waldram, 
Institution: Monday, March 9, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Dis- 
cussion on “ Electric Furnaces,” to be opened by Mr. 
W. 8S. Gifford. Mersey and North W. (Liverpool) 
Centre: Monday, March 9, 7 p.m., The University, 
Liverpool. Joint Meeting with Tur Liverroo. ENGIN- 
EERING Society. “ Modern Electrical Illuminating De- 
vices,” by Mr. J. W. Ryde. South-Midland Centre : 
Monday, March 9, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ The Development of the 
Single-Break Oil Circuit-Breaker for Metalclad Switch- 

ar,” by Messrs. D. R. Davies and C. H. Flurscheim. 

estern Centre: Monday, March 9, 7 p.m., The South 
Wales Institute of Engineers, Cardiff. ‘‘ Applications 
of the Hot-Cathode Grid-Controlled Rectifier, or Thyra- 
tron,” by Mr. A. L. Whiteley. North-Western Centre : 
Tuesday, March 10, 7.15 p.m., The College of Technology, 
Manchester. Faraday Lecture: “ Television—An Out- 
line,” by Dr. E. Mallett. Scottish Centre: Tuesday, 
March 10, 7.30 p.m., The Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow, 
C.2. “ Patents for Inventions,” by Mr. H. J. Fitzpatrick. 
Hampshire Sub-Centre: Wednesday, March 11, 7.30 

.m., University College, Southampton. “ Electric Are 
Jelding ae with Special Reference to A.-C, 
Mr. 





Welding,” T. A. Long. Dundee Sub-Centre : 
Thursday, March 12, 7.30 p.m., University College, 
Dundee. ‘‘ Remote Automatic Control,” by Mr. A. F. 
Stevenson. 


Roya Instrrvurion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “ Electric Properties of Crystals,” by Prof. 
Sir William Bragg. Saturday, March 14, 3 p.m. “ Recent 
Researches on Transmutation,”” by Lord Rutherford. 


InstrTuTE or Metats.—Scottish Local Section : Mon- 
day, March 9, 7.30 p.m., The Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow, 
C.2. “ The Centrifugal Casting of Non-Ferrous Metals,” 
by Mr. F. W. Rowe. Institute : Twenty-Eighth Annual 
General Meeting. Tuesday, March 10, 7.30 p.m., 
Wednesday, March 11, 10 a.m., and Thursday, March 12, 
10 a.m., The Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. For programme, see page 148 
ante. Sheffield Local Section: Friday, March 13, 7.30 
p-m., The University, St. George’s-square, Sheffield. 
Annual General Meeting. 


InstiTUTION oF Crvi, EnGrngEERS.—Tuesday, March 10, 
6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. “The Construction of the Mersey Tunnel,” 
by Mr. David Anderson. Birmingham and District 
Association : Thursday, March 12, 6 p.m., The James 
Watt Memorial Institute, Birmingham. ‘‘ Some Develop- 
ments in Railway Carriage and Wagon Construction,” by 
Dr. P. L. Henderson. 


InsTITUTION ©F ENGINEERS AND SHIPBUILDERS IN 
ScorLaND.—Tuesday, March 10, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘Some Notes on Ship Ventila- 
tion,” by Mr. W. H. Glass. 


IystrrvTIon oF AUTOMOBILE ENGINEERS.—Bristol 
Centre: Thursday, March 12, 7 p.m., The Merchant 
Venturers’ Technical mE od Bristol. ‘“‘ Experimental 
Bench Testing of Petrol Vehicle Engines,” by Mr. C. O. 
Beale. 





For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








APPRENTICESHIP IN HEATING AND Domestic ENGIN- 
EERING: ERrratum.—The official notice on which the 
ragraph entitled ‘Apprenticeship in Heating and 
Domestic Engineering,’ which appeared a a a 235 of 
our issue of February 28, was based, stated that “ the 
roportion of apprentices to fitters’ mates (i.e., semi- 





skilled labourers) for the country as a whole is only about 


Recruiting, Royal Air Force, Victory House, Kingsway, | one to five.” We are asked to say that the words 


“ i.e., semi-skilled labourers ”’ were included in error, 
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the fixed pitch screw, the variable-pitch screw and 
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VARIABLE PITCH AIRSCREWS. 


Some little while ago we discussed in these 
columns the advantages of the variable pitch air- 
screw and followed this up with an article going 
into various specific points in greater detail.* In 
the first of these articles we referred to a discussion 
on the subject which had taken place before the 
Royal Aeronautical Society in 1928, at which at 
that time it appeared that, generally speaking, 
designers here were on the whole opposed to the 
idea. In this leader, of February 22, 1935, we 
pointed out how, if still maintained, this hardly 


February 3, indicates a considerable modification 
If we remember rightly, 
Dr. Watts on the first occasion alluded to ranged 


The reason for this, we 


take it, is that in the meantime operating conditions 
have undergone changes which have brought factors 
into prominence formerly regarded as being of 
lesser importance ; while at the same time advances 
in technique are bringing within the practical field 
ideas which designers, with the then current anxiety 
regarding efficiency and weight-saving, thought bet- 
ter left alone. 

In the recent paper the author approached the 
subject from the point of an ideal airscrew, able to 
change its pitch, linear dimensions and speed to 
give optimum results through the range from zero 
to maximum speed. With this ideal he then com- 
pared various arrangements for airscrews having 
maximum pitch: diameter ratios of 0-7, 1-5 and 
2-5, corresponding approximately in present practice 
with aircraft speeds of 110 m.p.h., 250 m.p.h. and 
450 m.p.h. The eases considered by Dr. Watts were 





engines and 300 m.p.h. for supercharged engines 
up to 20,000 ft. The advantage of the variable 
speed gear under these conditions is that it is possible 
to run the airscrew fast enough to prevent stalling 
at low speeds, keeping the engine at its proper 
revolutions per minute. In the discussion following 
Dr. Watts’ paper the possibility was mentioned of 
avoiding blade stalling by the use of larger screw 
diameters and sacrificing something in maximum 
speed, while Mr. Walker of the De Haviland Com- 
pany said that his firm after having examined the 
advantages claimed for combined two-speed gear 
and variable pitch screw had preferred to omit 
the former and to increase the engine revolutions 
at take off. 

The question of constructing reliable detachable 
blades of light weight is probably the most important 
technical problem in variable-pitch airscrew design 
at the present time. On account of their proved 
reliability, solid light alloy blades are almost uni- 
versal for this purpose in spite of the weight involved. 
Dr. Watts gave two tables in his paper, placing 
available forms of airscrew construction in order of 
merit according to various requirements, and from 
these it is seen that the British view is that, for fixed- 
pitch airscrews, wood is still first from most stand- 
points. It is, however, noticeable that the Schwarz 
wood propeller comes second when judged from 10 
out of the 15 aspects considered, and in the rémaining 
categories stands third in four, so that this form 
would appear to be of considerable promise. 

Briefly the Schwarz system consists of coating 
the fabric-covered propeller blade with a film of 
cellulose acetate about 1 mm. thick and subjecting 
the whole to considerable pressure at normal tem- 

perature, in a special autoclave. The leading edge 

is further treated and protected by brass sheeting. 

The process results in such adhesion that it is not 

possible to tear off the fabric without bringing 

away wood with it, the covering being very hard 

and yet elastic. This process possesses the great 

advantage that it absolutely seals the surface of the 

wood and prevents the rapid exchange of moisture 

with the surrounding atmosphere which is one of 

the chief troubles with the wooden blade, on account 

of the liability to distortion involved. The covering 

is said to be as resistant as metal to erosion and 

abrasion and superior from the point of view of 

corrosion. 

The Schwarz process presents a further advantage 

in connection with detachable blades and therefore 

seems to offer possibilities in the application of 

wooden variable pitch screws, one of the chief 





* See ENGINEERING, vol. cxxxix, pages 203, 561 (1935). 


difficulties with these being their satisfactory 
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connection at the root to the boss. 
process the root is specially impregnated and then 
compressed to about one-third its size, machined 


and screwed into a steel sleeve, after which im- 


pregnation 
interstices. 


at high pressure closes any possible 


It is stated that the German Schwarz company 


have produced several thousand fixed airscrews on 
this principle, and many hundreds of the detachable 


blade type are in service on engines up to 900 h.p. | 


The majority of the German seaplanes and flying 
boats use them and in many cases, including the 
Luft Hansa South American service, they have 
replaced metal airscrews. An airscrew of the 
Schwarz detachable blade type is now under test 
at Farnborough, and so far, we 
satisfactory results. 


A speaker in the discussion on Dr. Watts’ paper | 


raised the question of the present high cost of 
variable pitch airscrews, while the author pointed 
out in his contribution that lack of standardisation 
of airscrew shafts in this country was having a very 
serious effect in hindering the development here of 
the detachable blade type of airscrew. France, 
Germany and the United States have all it seems 
adopted such standardisation, but there has for 
some reason been a “ persistent refusal” to do so 
here. This, in a country which has adopted stan- 
dards in so many other directions, would appear 
to call for early attention, in order that the industry 
may be assured of'a reliable article at a reasonable 
price, possible only by putting manufacture on a 
production basis. 


STRUCTURAL STEEL IN BUILDING. 


Tue success of the British Standards Institution 
in implementing a declared policy of keeping abreast 
of current progress is evidenced by the issue of a 
new specification for the use of structural steel in 
building.* This is a first revision of the specification 
originally issued in 1932, and is based on the code 
of practice recommended by the Steel Structures 
Research Committee of the Department of Scientific 
and Industrial Research, with acknowledgments 
for the assistance derived from the Report on Steel- 
work for Buildings, issued by the Institution of 
Structural Engineers. 

The code of practice was issued in a first or interim 
Report, and subsequent work of the Steel Structures 
Research Committee has made possible several 
important modifications in the original specification, 
particularly in regard to the determination 
effective pillar length, a problem which was exten- 





sively analysed in the second Report of the Com- | 


mittee, published in 1934. Other modifications due 
to this particular Report relate mainly to detail 
matters, and the British Standards Institution are 


to be congratulated on issuing their recommenda- | 
tions so soon after the publication of the research | 


work on which the specification is based. 

Revision at too frequent intervals would not merit 
unconditional commendation, and it is to be hoped, 
if only for the convenience and confidence of users 
of the specification, that its main features can be 
considered as having now achieved some degree of 
permanency. For this reason the tentative approval 
of welding for site connections *‘ when so specified 
by the Engineer or Purchaser’ is not altogether 
satisfactory, especially when read in conjunction 
with a terminal footnote which specifically calls 
attention to “ the fact that with welded construction 
a rigidity of construction may result which makes 
it desirable to provide in the design for the additional 
bending moments induced in the pillars.” This 
diffident and unfortunate little postscript either 
leaves the designer with a puzzle which the authors 
of the specification are undecided how to resolve, 


or it reveals a patent omission from the specification ; | 


in either case it points to further revision. 

The present revision is, however, amply justified 
by the provision which it makes for the use of high 
tensile steel of the quality defined in the recent 
British Standard Specification No. 548. During 
recent years, steel of a higher tensile strength than 
the traditional mild steel has been used in connection 
with a limited number of important structures, not- 


* B.S8.8. No. 499, revised, December 1935. (Price 2s.). 
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ably in the case of the Sydney Harbour Bridge, in | 
which silicon steel was used for the greater part of | 
the steelwork in the arch span. The satisfactory | 
results obtained in these special cases, and the fact 
that suitable high-tensile steels are now obtainable 
|from different makers, have made possible the 
general adoption, for normal building work, of a 
| steel of 50 per cent. higher tensile strength than the 
| mild steel which has been accepted during the past | 
forty years as the standard material for structural | 
| work. 

This ratio of the tensile strengths does not, of 
course, give a direct indication of the overall effi- 
ciencies of the two qualities of steel in relation to one 
another; thus the increase of working stress in 
tension of from 8 tons to 12 tons per square inch 
effects a reduction of one-third in the, area of steel 
required to carry the same load. When the steel is 
used in compression, the advantage is less since the 
strength in compression is a function of stability 
as well as of crushing strength; thus for a pillar 
in which the ratio of effective length to least radius 
of gyration is 150, which is the limiting value allowed 
for struts forming part of the main structure of a 
building, the saving is only 5 per cent. From these 
considerations it appears that the advantage of using 
high tensile steel in building work will be less than 
in the case of bridges of large span, where its use 
effects an appreciable reduction in the dead load 
forces, and in which the effective length of compres- 
sion members canb e more favourably controlled. 
It is, therefore, unlikely that the average saving ip 
weight of the steelwork will be more than about one - 
quarter for similar designs, and it is perhaps permis- 


tensile steel. It is not improbable that the increas- 
ing use of this material, which is to be expected, 
will be due to the fact that it puts at the service of 
the engineer and architect longer unsupported spans 
and the possibility of better space distribution in 
the completed buildings. 

Reference might also be made to other points of | 
interest in the new specification, such as the revised 
method of determining the thicknesses of slab bases | 
and the permissive use of black bolts for secondary | 
connections, but the most important feature remains 
the adoption of high tensile steel. It would be} 
irrelevant to speculate on the extent to which the | 
new steel will eventually replace the old in building | 
work, but the introduction of this specification may 
fairly be said to mark an epoch in the development 
of structural steel no memorable than that | 
|signalised by the introduction of steel to replace 
wrought iron, nearly half a century ago. 
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| THE ELECTRICITY COMMISSIONERS’ 
REPORT. 

Ar the moment the electricity supply industry 
of this country is passing through a period of transi- 
|tion. The reorganisation of the generating side 
| has been completed, and wholesale selling has been 
| placed under the control of one body, with results 
|which are now beginning to be evident. On the | 
lother hand, various problems connected with 
| distribution still await solution, though no progress 
jis likely to be made in this direction until the 
|committee, which is now considering the question, 
|presents its report. For these reasons, among 
| others, the fifteenth Annual Report* of the Elec- 
tricity Commissioners for the year ended March 31, 
| 1935, which was published last week, is rather a 
| humdrum document. Moreover, though it forms a 
juseful record of administrative work, it must be 
| read in the light of the knowledge that the period to 
| which it refers expired almost twelve months ago. 
| The report opens on a note of optimism. The 
electricity generated during the period under 
|review amounted to 15,890,000,000 kWh, an 
increase of 1,715,000,000 kWh over the figure of 
the previous year. Expansion, in spite of the 


| depression, has, in fact, been continuous since | 


| 1929-1930, largely as the result of the growth of 
the domestic load, and during that quinquennium, 





* Fifteenth Annual Report of the Electricity Commis- 
stoners April 1, 1934, to March 31, 1935. London: 
| H.M. Stationery Office. [Price 3s. net.] 


|have been necessary. 


output rose by more than 50 per cent. Prospects 
for the future also are satisfactory, and there is no 
doubt that there will be a great increase on the 
present consumption of electricity before any 
question of saturation arises. On the other hand, 
there is still much scope for improvements in 
distribution. On the technica] side, a standard 
system of supply on the three-phase 50-cycle 
alternating-current system and a standard voltage 
of 230 volts and 400 volts are desirable. There 


|are also too many tariffs, and both development 


and the extent of the facilities offered differ in 
various parts of the country. These, of course, are 
among the questions which the McGowan Com- 
mittee are considering, and upon which their views 
are now being anticipated with very considerable 
interest. 

The statistics of the electricity generated and fuel 
consumed during 1934 have already been analysed 
in these columns. It may be stated, however, 
that the grand total generated amounted to 
16,895,551,396 kWh., of which 12,781,579,919 kWh 
were sold, an increase of 1,675,100,000 kWh over 
the previous year, or 15 per cent. On the basis of 
population this represented an average consumption 
of 281 kWh per head. As many as 13,829,000,000 
kWh, or 89-4 per cent. of the total output of 
public stations were generated in 129 selected 
stations, 22 of which each had an output of over 
200,000,000 kWh and accounted for 7,690,000,000 
kWh, or 49-7 per cent. of the total. The non- 
selected stations, numbering about 300, were only 
responsible for 1,633,000,000 kWh, or 10-6 per cent. 
of the total. The concentration of generation in a 
small number of large stations may therefore be 
said to be proceeding satisfactorily. 

This concentration may also be illustrated in 
another way. Between 1926-1927 and 1930-1931, 
when the grid was still under construction, over 
600,000 kW of new generating plant was sanctioned 
per annum, most of it for installation in existing 
or new stations, which became selected stations. 
From 1931-1932 to 1933-1934, when the grid was 
coming into operation, this figure fell to 89,000 kW 
per annum, 91 per cent. of which was for use in 
selected stations. From these figures it is apparent 
that as a result of the construction of the grid 
much generating plant that would have necessarily 
constituted reserve or spare plant under conditions 
of independent operation has been brought into 
productive use, thus enabling the growing require- 
ments of the country to be met by the provision of 
less new generating plant than would otherwise 
It is also apparent that 
the of spare plant has been 


after margin 


| brought down to a figure normally sufficient for the 


purposes of the grid system, it will be possible to 
meet the future growth of load by the installation 
in interconnected stations of less new generating 


| plant in the aggregate than would have been needed 


under conditions of independent operation. Actually, 
as the result of the continued growth of demand, the 
leeway has been made up, and during 1934-1935, 


| 594,449 kW of new plant was sanctioned, compared 


with 114,096 kW in the preceding year, and an 
average of just over 550,000 kW per annum during 
the past fourteen years. Of this, only 3,820 kW 


| was on account of plant in new generating stations, 


of which there were six. 

Among the technical matters dealt with in the 
report are dust-extraction plant and the treatment of 
flue gases. As regards the former, as the outcome 
of a conference convened by the Commissioners 
in February, 1934, it was decided to ask the British 
Standards Institution to draw up temporary) 
standard methods of testing dust-extraction plant 
and of grading dust particles. The conclusion has 
now been reached that it should be possible to 
prepare such a specification, but that certain 
experimental work is first necessary. A 
tribution towards the costs of these experiments. 
which are being undertaken at the National Physical 
Laboratory and elsewhere, has been made. To 
enable chimney gases to be sampled under condi- 
tions which would enable comparable tests to be 
made at different stations, suitable arrangements 
for this purpose have been made in the construction 
of new chimneys. Attention is called to the 
successful performance of the gas-washing plant at 
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the Battersea station of the London Power Com- 
pany, and to the fact that as the result of experi- 
ments on pilot plant the plans for similar equip- 
ment at the new Fulham station have been approved 
subject to the conditions that the plant should be 
designed so that parts where incrustation is likely to 
arise, owing to the action of the sulphur elimination 
process, should be capable of ready inspection, and 
that effective steps should be taken to ensure the 
uniform division of the flue gases where absorbers 
are run in parallel. It is intimated that these 
conditions are fulfilled by the design submitted 
by the consulting electrical engineer to the Council. 

It is interesting to note that during the year four 
consents were given for the supply of energy at 
high voltages to electrode boilers, in which live 
heating elements were employed in direct contact 
with the water. In conjunction with these consents 
the Commissioners, with the concurrence of the 
Postmaster-General, also approved the undertakers 
connecting that portion of their high-voltage alter- 
nating-current system, which was to be used to 
supply the boilers, to earth at more than one point. 
This approval was subject to the conditions that 
the metal work of each boiler was to be connected 
to the armouring of the cables, and that the supply 
was to be controlled by a circuit breaker which 
would open if the phase current became unbalanced 
to the extent of 10 per cent. of the normal current 
consumption. This margin might be increased to 
15 per cent. under certain conditions, and an inverse 
time element might be fitted to prevent the breaker 
operating when out-of-balances of short duration 
occurred. 

Finally, it may be mentioned that the cost of 
administration was 54,0001., compared with 51,0001. 
in the previous year. As 10,986,875,178 kWh were 
sold during the year ended December 31, 1933, the 
contribution of the electricity supply industry 
therefore involved a payment of about 1-18d. per 
1,000 kWh sold. As regards the cost of frequency 
standardisation, the revenue received by the 
authorised undertakings during 1933 amounted to 
59,269,1241., so that the levy of 535,0001. for that 
purpose involved a payment of about 18s. per 1001. 
of revenue. Reference is made to the retirement 
of Mr. T. P. Wilmshurst, who had been a Commis- 
sioner for nine years, and to that of Mr. W. Cook, 
assistant secretary, who had held office for fifteen 
years. 








NOTES. 
RESEARCH ON CLAY PRODUCTS. 


Tue future of the British Refractories Research 
Association, the headquarters of which are at the 
Mellor Laboratories, Shelton, Stoke-on-Trent, was 
discussed at a largely attended conference held at 
the Hotel Metropole, London, on February 26, and 
presided over by Colonel C. W. Thomas, chairman 
of the Association. In addition to makers and 
users of refractory materials, the pottery, building- 
brick and tile industries were well represented, while 
Lord Rutherford, the chairman of the Advisory 
Council of the Department of Scientific and Indus- 
trial Research, and Sir Clement Hindley, the chair- 
man of the Committee of the Advisory Council, 
which deals directly with grants to research associa- 
ions, were, of course, also present. The annual 
income of the Association from industrial sources is 
at present under 5,000/., and its total income from 
all sources is just over 8,000/., including a Govern- 
ment grant of 1,500/. per annum. The Association 
derives considerable support from the users of re- 
fractory materials, who have profited largely from 
recent research, since, as one of the speakers at the 
conference pointed out, improvements in refractory 
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solution by research. 


30 millions sterling a year. 


premium for future prosperity. 


submit a satisfactory scheme to the Department. 


AMENDED ELeEctriciry SCHEME FOR SOUTH- 
East ENGLAND. 


sioners. 


station 
porary 
Board, 


the area. The alterations in respect of transmission 
the systems of authorised undertakers in certain 
parts of the area, more particularly in East Sussex, 
on the borders of Surrey and Sussex, and the 
borders of Surrey and Hampshire having developed 
on lines different from those originally contemplated, 
and also as a result of the schemes for railway 
electrification in the area. 


THe INSTITUTE OF MARINE ENGINEERS. 


As public functions, like individual bearing and 
appearance, often afford a good clue to general 
condition, it may be safely inferred from the 
sturdy and cheerful spirit prevailing at the 40th 
annual dinner of The Institute of Marine Engineers, 
held on Friday, February 28, that the organisation 
is not only maintaining its corporate health, but is 
increasing in vigour. Mr. F. Handley Page, C.B.E., 
proposed the important toast of ‘‘ Shipbuilding and 
Engineering Industries,” in a forceful speech, relieved 
with considerable wit. It seemed to him, he said, to 
be a reflection on our national industrial organisation 
that when prospects of trade were improving, there 
should be serious danger of the rate of progress 
being impeded by a lack of skilled labour, and this 
in spite of the fact that for the past three or four 
years nearly two million unemployed men had been 
maintained. There was a call on the resources of the 





Materials had, in the last few years, probably 
doubled the life of furnace linings in the iron and 
steel and gas industries and quadrupled it in the case 
of coke ovens. Colonel C. W. Thomas made it clear, 
however, that there was still much essential work 
to be done, for which the necessary enlargements of 
the laboratories and the increase in the research 
staff could not be provided from the existing re- 
Sources of the Association. Both Lord Rutherford 


country to repair the gaps in our defences and some 
immediate steps ought to be taken not only to 
organise the training of skilled men, but to prevent 
a similar condition of unpreparedness arising in the 
future. Mr. F. E. Rebteck, D.L., in his reply, 
referred to the relations of air and marine transport. 
The former was growing, but did not necessarily 
involve a serious threat to shipbuilding. Probably, 











and Sir Clement Hindley emphasised that when the 


long-distance travel would continue by means of 


Present arrangement with the Department ter- | ships with terminal ports from which passenger air 


minated in June next, the Department would ' 


lines would radiate. The amount of shipping 


expect to receive proposals for the continuation of 
the Association’s work on a considerably increased 
Sir Clement expressed surprise at the small 
amount of the subscriptions which firms of not in- 
considerable size were making to the Association. 
Judged in this way, he continued, only about a third 
of the members appeared to have abiding faith in 
the work and he wondered how they expected real 
results to be produced on the present financial scale. 
Both speakers suggested that an adequate scale of 
working could be achieved by extending the scope 
of the Association to include the pottery industry, 
which already made a small contribution to the 
work, and the building-brick and roofing-tile indus- 
All these clay-using industries had funda- 
mental problems in common, in connection with 
their raw material, which should be capable of 
If this proposal were carried 
out, the Association would then be serving industries 
having a total output, on the 1930 figures, of some 
With interests of this 
magnitude involved, an annual income to the 
Association of 20,0001. would not seem, to quote 
Sir Clement Hindley, an extravagant insurance 
The speeches of 
industrialists present indicated general support for 
the proposal, and it appears likely that every endea- 
vour will be made by the interests concerned to 


On Monday, the Central Electricity Board pub- 
lished a scheme entitled the South-East England 
(Alteration and Extension) Scheme, 1936, which 
they had received from the Electricity Commis- 
The effect of this scheme is to amend the 
original scheme, which was adopted by the Board 
in February, 1928, by including the generating 
station at Watford in the list of selected stations, 
and by altering the routes of certain main trans- 
mission lines and the location of certain sub-stations. 
In the original scheme, the Watford generating 
was scheduled to be worked under tem- 
arrangements between the owners and the 
but the economy of its operation during 
recent years has been improved to such an extent 
as to warrant its selection and extension for dealing 
with the increasing loads in the northern part of 


lines and sub-stations are necessary as a result of 


tonnage at present under construction, was only 
likely to be maintained with difficulty. For one 
thing, it depended upon the development of the oil 
trade. It was disconcerting that certain shipping 
interests had placed orders for ships abroad to 
the detriment of the most hardly-hit of British 
industries. Moreover, orders so placed afforded 
competitors opportunities of training their personnel. 
The Government action with regard to tramp 
tonnage was encouraging, but it might be necessary 
for it to take similar measures in connection with 
other classes of vessels hard hit by foreign com- 
petition. The toast of ““H.M. Dominions Overseas 
and the Mercantile Marine,” was proposed by the 
First Civil Lord of the Admiralty, Mr. Kenneth 
Lindsay, M.P., who dwelt upon the partnership of 
the Royal Navy and the Mercantile Marine in main- 
taining the continuance of our food supplies and free 
communication in the Empire. The engineers of 
the Mercantile Marine had faced great risks in the 
last war with small prospects of honour or glory, 
and in the last resort the safety of the country’s 
supplies depended on them. This toast was replied 
to by the Premier of Queensland, the Hon. W. 
Forgan Smith, LL.D., who, in a concise historical 
review, emphasised the necessity of maintaining 
British shipping in the Pacific Ocean, particularly 
on the Australian routes. The Chair at the dinner 
was taken by the President of the Institute, 
Mr. Maurice E. Denny, C.B.E., who cordially 
acknowledged the concluding toast of “ The Presi- 
dent,” proposed by Mr. G. E. Woods Humphery, 
managing director of Imperial Airways. 


SouTHERN RaiLway ELECTRIFICATION TO 
PORTSMOUTH. 


It is announced that rapid progress is being 
made with the electrification of the Southern 
Railway’s main line to Portsmouth via Woking 
and Guildford, and from Woking to Alton. It is 
hoped that the entire scheme, which involves 95 
routes and 242 track miles, will be completed by 
July, 1937. Electrical energy for operating the 
new services outside the London suburban area will 
be obtained from the Central Electricity Board’s 
sub-stations at Woking and Portsmouth (Wymer- 
ing), while the company’s own generating station at 
Durnsford-road, Wimbledon, is to be extended. 
Twenty-six traction sub-stations and 18 track 
paralleling huts are being built. Six of the sub- 
stations are nearly completed, and the electrical 
equipment in three of them is in course of erection. 
This equipment will generally be similar to that 
in use on the Brighton and Hastings lines, and will 
be controlled automatically from two control 
rooms which are to be built at Woking and Havant, 
respectively. At present over 20 miles of high- 
tension cable and 33 miles of pilot cable have been 
laid, besides 71} miles of conductor rail. The total 
amount of high-tension cable to be laid is over 
100 miles, with about 10} miles of low-tension 
cable. Alterations are to be carried out at the 
stations at Esher, West Weybridge, Walton, 
Byfleet, Guildford, Aldershot, Haslemere, Rowlands 
Castle, Portsmouth and Southsea, and Portsmouth 
Harbour, as well as at Waterloo, while berthing 
sites are to be provided at Woking, Guildford and 
Chertsey. Forty-eight new four-coach motor units, 
19 of which will be provided with a kitchen car, 
are being constructed to operate the express services. 
The stopping services will also be worked by new 
stock which will consist of 38 two-coach units, 8 
two-coach motor units, 6 three-coach motor units, 
and 5 two-coach tractor units. As regards service, 
it is proposed to run one fast train from Waterloo 
to Portsmouth every hour, calling at Guildford and 
Haslemere, together with two stopping trains 
calling at Surbiton and all stations thereafter. 
Additional trains will be provided during business 
periods and on Saturdays in the summer. 


WorbLp Ark TRANSPORT. 


In an informative lecture delivered at the Royal 
Institution on Friday, February 28, Lord Sempill 
reviewed the development, present position and 
immediate future of air transport throughout the 
world, dealing with the types of machines used, 
the routes covered, the traffic handled and the 





notable achievements of the commercial air services 
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of the United States, Holland, Germany, France | 


and Great Britain. From 
in the lecture, it appears that during the last few 
years the development has been rapid, notwith- 
standing the trade depression from which practically 
the whole world has suffering. This may, 
perhaps, be accounted for by a considerable exten- 
sion of the routes covered, the greater reliability 
attained, and the fuller appreciation by 
business interests of the value of the time saved 
air transport in comparison with the older 
methods of carrying passengers, mails and goods. 
In the United States, for instance, 537,637 passen- 
7,155,281 lb. of mail, and 2,946,460 Ib. of 
were carried over the air lines in 1934, 
while up to October, 1935, the freight was 8 per cent. 
higher than the figure for the previous year, and 
the passenger traffic had more than doubled. 
With regard to the development of long-distance 
air transport by the European nations, Lord Sempill 
pointed out that the longest air route in the world 
to be covered by the same aircraft was that operated 
by the Royal Dutch Air Lines between Holland and 
the Dutch Kast Indies. The distance of over 9,000 
miles was covered in 5} days, and a twice-weekly 
service was provided with Douglas D.C.2 machines 
having a cruising speed of 213 m.p.h. The passengers 
carried on the various routes operated by this 
organisation numbered 100,196 in 1935. Notable 
features of the development of commercial aviation 
in Germany by the Luft Hansa were the extensive 
use of night flying and the inauguration of a mail 
service between Germany and South America. 
Mail and freight now travelled by air in Germany 
principally at night, a network of routes extending 
over 2,500 km. (1,550 miles), being operated in 
that rhe increased from 


been 


now 


by 


wers, 


ex press 


way. air mail carried 


703 tons in 1934 to over 2,000 tons in 1935, while | 


the freight increased from 1,270 tons to about 
1,600 tons in the same period. Air France, the 
lecturer said, operated a network of lines 23,246 
whole world, and 
ineluding France and 
America, and France and Indo-China. As recently 
as January last a fully air-borne mail service 
London and the Pacific Coast of South 
inaugurated by Air France. The 


miles in length, covering the 


services between 


between 


\merica was 


time taken on the ocean crossing was now 17 hours, | 


and mails could be delivered in South America 


within three days or four days, according to whether 


the destination was Rio de Janeiro, Buenos Aires, 
or Santiago. A weekly service was maintained 
in both directions. In this country regular services 
were operated by Imperial Airways to India, 
\ustralia and South Africa, and in the year ending 
March, 1935, 59,000 passengers were carried by this 
organisation, and the mileage flown was 2,885,000. 
lhe route mileage covered was now 27,600. Referring 
to the great problems of air transport still to be 
solved, Lord Sempill mentioned the negotiations in 
progress for a transatlantic service for linking up 


the 


services for passenger traffic. 
lecturer gave some particulars of the new German 
airship LZ. 129, now approaching completion, which, 
he said, might de the first means of transport to 
link up Europe with America on a regular service. 








THE ENGINEERING OUTLOOK. 
X 

Ix spite of improved prospects at the end of 
1034, there was no substantial increase in the 
activity of the marine-engineering industry until the 
autumn of 1935. Tlus the horse-power of marine 
steam engines under construction at June, 1935, 
was only 357,000 h.p., compared with 403,000 h.p. 
in the previous year, and of oil engines, 217,000 h.p., 
wainst 276,000 h.p. The increased activity at 
the end of the year, however, appears to have 
been based on a solid foundation, since there was a 
considerable improvement in the position of the 
majority of shipping companies which was already 
being reflected in increased shipbuilding orders 
during the last quarter of the year, while there 
prospects of considerable orders for marine 
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engines and mac hinery in connection with rearma- 
ment, 


the statistics included | 
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| freight rates and tinie-charter rates since 


Latin | 


United States with England and Europe, and | 
also the possible development of the South American | 
In conclusion, the | 
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There was actually little improvement in the 
aggregate earnings of shipping companies in 1935, 
which are estimated by the Chamber of Shipping 
of the United Kingdom at 64,000,000/., against 
63,000,0001. in 1934, 59,000,000/. in 1933, and 
130,000,0001. in 1929, but developments during 1935 
laid the foundations for a substantial recovery 
during the current year. Table I shows indices of 
1926, 
the figures for 1934 and 1935 being given monthly. 


Tasie I Index Numbers of Shipping Freights and 


Time-Charter Rates. 
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| While the average rates for 1935 showed little 
|change in comparison with the previous year, a 
| considerable improvement began in October. To 
some extent, this improvement was due to the 
| withdrawal of Italian vessels for special service 
between Italy and East Africa, thus causing a 
certain amount of laid-up tonnage in other countries 
to be brought into service. To the extent that this 
has been the case, there is danger that when the 
| Italian fleet returns to normal service there may 
be an excess of available tonnage resulting in 
another decline in freight rates. On the other hand, 
there was, during 1935, considerable progress 
towards international co-operation, and the institu- 
tion of minimum freight agreements, including 
extensions to the agreements covering trade to the 
River Plate, Australia, the St. Lawrence, Halifax, 
and St. John, and the development of a new scheme 
for shipments of coal to Europe and North America. 

Much of the credit for these agreements goes to 
the Tramp Shipping Administrative Committee, 
which was set up as a condition of the Government 
grant of 2,000,000/. in aid of tramp shipping. This 
| measure achieved considerable success, not only in 
reducing rate cutting but also in securing greater 
employment for British shipping, the proportion of 
British vessels in the River Plate trade increasing 
| from 41 per cent. in 1934 to 50 per cent. in 1935. 
| Moreover, tramp tonnage laid up decreased from 
| 396,077 tons on April 1, 1935, to 93,454 tons on 
| December 31, and since the gross tramp tonnage 
|available declined by only 114,761 tons, it is clear 
| that there has been a substantial improvement in the 
tonnage employed since April 1. 

The Schierwater scheme for the laying-up of 
|}excess tanker tonnage continued to function satis- 
| factorily. During the first year of operation, to 
May 3, 1935, contributions to the pool were made 
at the rate of 15 per cent. in the case of voyage 
charters, and 18 per cent. in that of time charters, 
payment in respect of laid-up tonnage amounting 


to 15s. 4$d. per ton for the first six months, and | 


19s. 9d. for the second. As from January 23, 1936, 
it was decided to reduce the contributions to 
7} per cent. and 9 per cent., and limit the compensa- 


tion payments to 24s. per ton per annum, since it 
was felt that the maintenance of a high compensation 
rate would encourage speculative building. 
There has, however, been little progress as 
regards the laying up of cargo tonnage. In January, 
| 1935, British shipping organisations laid a contribu- 
tory scheme before the International Shipping 
| Conference, but this proved unacceptable to foreign 
| interests. It was followed in September by a volun- 
| tary scheme under which shipowners would under. 


take to lay up a certain proportion of their tonnage. 
I1.—Idle Tonnage (Chamber of Shipping of the 
United Kingdom.) 
prec emeeerensteenteene 
Net 
Tonnage. 


TABLE 


Net 
Tonnage 





Love 
January | 
April | 
July 1 
October 1 

1927 
January 1 
April 1 
July 1 
October 1 

1928 
January 1 
April 1 
July 1 
October 1 

1929 
January 1 329,771 
April 1 5,242 
July | , 15s 
October | 5,997 

1930 
January | 
April 1 
July 1 
October 1 


January 1 ,593,000 
April 1 
July 1 
October 1 

1932 
January 
April 1 
July 1 
October 

1933 
January 
April 1 
July 1 
October 

1934 
January 
April 1 
July 1 
October 1 

1935 
January | 
April 1 
July 1 
October 

1936 
January 


407,664 
350,848 920,000 


044,000 


OBY,000 


t= 


966,000 
800,000 
, 196,000 
182,000 


971,000 
836,000 
946,000 


072.000 


5.866 
5,399 


240,000 
079.000 
,042,000 

STS.000 


S78,416 
705.009 
900 


502,462 


360,000 
918,000 
035,000 
1,002,000 


DST 


| There appears, however, to be little hope of this 
scheme being accepted, the view being taken that 
as surplus tonnage has now been considerably 
reduced, no such scheme is necessary. The exist- 
ence of such a scheme would undoubtedly prove a 
safeguard for the future, particularly in view of 
the proposed building policy of the German Govern- 
ment. The substantial reduction which has taken 
place in the total laid-up tonnage in British ports is 
shown in Table II. 
Idle tonnage at January 1, 1936, was therefore 
very nearly down to the 1929 level, thus clearing 
Taste III. 
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|the way to renewed building programmes with 
| any further revival in world trade. An additional 
stimulus to new construction is provided by the 
technical improvements which have been made ™ 
recent years, it being estimated that a modern ship 
| can provide twice the carrying capacity per ton of 
| fuel consumed, compared with ships constructed 
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eight years to ten years ago. 
already beginning to be reflected in shipbuilding 
activity during 1935, and launchings in that year 
amounted to 499,011 tons, against 461,000 tons in 
1934. The most hopeful sign, however, is that the 
tonnage of vessels commenced in the fourth quarter 
of 1935 amounted to 311,000, the highest level 
since the first quarter of 1930. Quarterly figures for 
the tonnage commenced, launched and under 
construction are shown in Table IIT. 

In spite of the very considerable improvement, 
57 per cent. of the shipbuilding berths in the country 
were unemployed at the end of 1935 against 70 per 
cent. in 1934 and 46 per cent. in 1929. These figures 
are, moreover, unduly favourable in the case of 
1935, since the activities of National Shipbuilders 
Security, Limited, had resulted in the closing of 
149 berths with an aggregate building capacity 
of over a million tons, by July, 1934. 

Of the total tonnage launched in 1935, 435,000 
tons were for registration in this country and 64,000 
tons for registration abroad, against 414,000 and 
47,000 tons in 1934. The output consisted of 
112 steamers (274,424 tons), 60 motor ships (249,605 
tons), and 13 sailing or other non-propelled ships 
(1,982 tons). In this connection it may be noted 
that whereas the British share of the world con- 
struction of steamers amounted to well over 50 per 
cent., that of motor ships was only 31-7 per cent. 
As motor ships constitute an increasing proportion 
of the total world output, this might be taken 
to presage a falling off in the supremacy of British 
shipbuilders. On the other hand, the two largest 
IV. Total Employment, 
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United Kingdom 











Date. Number Number Number 
Insured. atin Employed. 
i 
| | 
July 1926 ot 58,030 | 41,256 
o» 1087 +s] 57,130 | 49,616 
1928 55,030 47,656 
1929 58,450 53,239 
1930 | 60,670 | | 50,723 
1931 ..| 55,240 | 29,016 
1932 -+| 50,330 | | 21,256 
1933 | 46,220 | 24,387 
1934 ae 46,760 | 33,139 
1935 oul 45,650 | 33,601 
' | 





motorships launched in 1935 viz., the Athlone Castle 
and the Stirling Castle, were British built and the 
British share of world motorship tonnage under con- 
struction increased from 34-8 per cent. in September, 
1935, to 42 per cent. at the end of December. 

While considerable success attended the tramp 
subsidy scheme, the results of the “scrap and 
build” programme have not yet come up to expec- 
tations. In December it was announced in the 
House of Commons that 45 vessels, aggregating 
196,000 gross tons, had been nominated for demoli- 
tion under the British Shipping (Assistance) Act, 


TABLE V.—Uwnrrep Kinepom Exports or 


These factors were | 


Belfast, increased from 30,169 tons in 
80,736 tons in 1935. 

The British share of total world shipbuilding 
declined from 47-5 per cent. in 1934 to 38-3 per 
cent, in 1935, while the German share increased 
from 7-6 per cent. to 17-4 percent. This was largely 
due to the fact that a number of companies diverted 
orders to Germany as the only means of utilising 
blocked trade balances. Thus the United Africa 
Company, Limited, a subsidiary of the Unilever 
group, ordered 10 motor cargo ships (87,000 tons 
carrying capacity), two whaling steamers and 
13 trawlers from German shipbuilders towards 
the end of 1935. Previous orders from the same 
company included three motorships (25,500 tons 
carrying capacity), and four whalers. This factor 
is likely to continue to operate in favour of German 
shipbuilders during the current year. 

A development which took place during 1935 
and of which more may be heard in the current 
year was an attempt to co-ordinate conditions of 
tender and thus reduce unremunerative competition 
in securing shipbuilding orders. This would 
involve some division of ships into categories 
and is clearly a difficult matter, so that results 
cannot be expected in the very near future. 

The increased activity of the shipbuilding industry 
(during the last quarter of the year) has naturally 
been reflected in the fortunes of marine engineering. 
It has already been pointed out, however, that 
production in June was actually slightly below 
that of the previous year, with the result that the 
employment figures shown in Table IV, and which 
relate to July, show very little improvement. 

It will be seen that the number insured was the 
lowest recorded in the last ten years, but the 
decline compared with 1934 was offset by the decline 
in the number unemployed. By December, 1935, 
the unemployment figure had been reduced to 
8,976. 

Practically the entire output of the marine 
engineering industry is for ships constructed in 
British yards, and it can be seen from Table V 
that of the exports of marine engines the bulk 
are fitted to ships of British construction. It 
should be noted, however, that the Table does not 
include figures for marine steam turbines exported 
separately, since these are not recorded as distinct 
from steam turbines designed for other than marine 
uses. Total exports of steam turbines in 1935 
were valued at 466,1211. 

The fact that separate exports of marine engines 
are small shows that the tonnage of ships launched 
in this country provides a useful index to the 
activity of the marine-engineering industry on 
the mercantile side. Figures for work carried out 
in connection with naval vessels, are, unfortunately, 
not available, though this is of considerable impor- 





tance, since even if the actual construction of the 
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* Estimated. 


of which 11 (38,000 tons) had been sold to British 
shipbreakers and 15 (75,000 tons) to foreign ship- 
breakers, the remainder being unallocated, while a 
further 78,000 tons remained to be nominated. 
Approved building schemes covered 36 vessels 
totalling 137,000 gross tons at an estimated cost 
of 2,640,000. Orders for 24 of these vessels had 
already been placed, of which 21 went to the North- 
East Coast and three to the Clyde. The latter dis- 
trict continued to be the most important in 1935 as 
regards total output, although showing a decline 





of 77,03 | tons compared with 1934, while the output 
of the Tyne, which occupied third place after 





vessel takes place in one of the Royal Dockyards 
the machinery is usually let out to contract. The 
importance of naval work can be gauged from the 
fact that the machinery for a cruiser of the Suffolk 
class is estimated to cost 500,0001., compared with 
a total cost of 1,750,0001. Throughout the depres- 
sion, naval work, though very much below the level 
of pre-war years, has provided a useful basic load 
for the marine-engineering industry, and it can be 
seen from the example quoted above, that the 
industry must benefit to a considerable extent 
from the naval rearmament programme. The 


1934 to 


felt during 1936, although, unless there isa substantial 
improvement in the political situation, the work 
may be expected to be pushed forward as rapidly 
as possible. 

The prospects for marine engineering in 1936 
are therefore brighter than for some years past, 
since apart from naval work, the recent improve- 
ment in mercantile shipbuilding should continue 
and an estimate of 750,000 tons for tonnage launched 
should not prove optimistic. Nevertheless, as far 
as mercantile work is concerned, there will still be a 
considerable distance to cover before the 1929 
level of production is reached, though the gap 
may be largely bridged by rearmament. 








LETTER TO THE EDITOR. 


COMBINED HEAT AND ELECTRICITY 
SUPPLY. 


To THe Epiror oF ENGINEERING. 


Str,—The leading article on the above subject in 
your issue of December 27 last, page 693, in so far as 
it criticises the paper read by me before the Institution 
of Heating and Ventilating Engineers at their meeting 
on October 8, expresses views that call for some further 
comment. The chief points of criticism are: (1) The 
difficulties connected with the erection of an additional 
distribution system for the heat supply ; (2) The diffi- 
culties arising out of the diversity of the loads on the 
electric and heat supply ; (3) The necessity of retaining 
condensing turbines; (4) The small heat demand in 
England; (5) The facility of coping with the heat 
requirements by means of gas or electricity from the 
existing plants. 

The following observations may be made in regard 
to these points :— 

(1) There is no denying that in large cities with 
streets with overcrowded traffic and a subsoil equally 
overcrowded with all sorts of pipe lines, cables, and so 
on, the provision of separate heat mains will often be 
very difficult and in some cases even impossible. The 
problem of district heating, however, is of such para- 
mount importance that it cannot be set aside on account 
of difficulties that may arise in single cases, here or 
there. 

Technical evolution, in fact, is crying for a public heat 
service because in their vast majority the existing heat- 
ing systems are antiquated. The success obtained in 
recent years in the use of gas or electric energy for the 
heating of buildings is the best proof of the urgent need 
of a public heat supply. Consumers often even ac- 
quiesced in comparatively high rates for gas or current 
in view of the greater facility in effecting their heating. 
The centralisation of the heat supply, therefore, will be 
satisfying already existing wants, and it remains to be 
decided only whether it shall be effected by using the 
existing gas or electric mains or by the provision of 
separate mains for the district supply of heat in the form 
of hot water or steam. 

The waste heat from steam power stations in the 
shape of steam or hot water is the cheapest heat avail- 
able in quantities. This waste-heat is the cheaper the 
greater the part of the available heat drop used for 
power generation. Steam raised in modern large boiler 
plants is already cheap ; fortunately, the temperatures 
required for heating are low, and the costs of waste 
heat, therefore, are only a fraction of those of the 
high-pressure steam. These facts logically lead tothe 
demand to combine power and heat supplies in towns 
during the heating season as far as possible. 

(2) There is a time difference between power and 
heat loads, and this is naturally one of the greatest 
difficulties of the combined service. Any attempt to 
equalise these loads by means of steam accumulators 
must certainly fail on account of their enormous cost, 
but I have shown in my paper that the equalisation is 
technically and economically possible by means of the 
large capacity hot-water accumulator, on the Rud. Otto 
Meyer system. This stores heat from the surplus steam 
available in the afternoon, and uses it for the heat- 
supply load on the following morning. The turbines 
of the power station, therefore, can be run economically 
whatever the fluctuations of the heating load may be. 
The costs of the accumulator, besides, are only a 
fraction of the boiler costs saved by it. 

(3) It will, of course, be unavoidable to retain con- 
densing service for the non-heating seasons and also 
because, at least at the beginning, only part of the 
steam used for the generation of power will be required 
for the heat supply. Since, however, the total steam 


required for heating whole towns, as a rule, will be far 
in excess of that required for the supply of energy, in 
the future, the condensing plants only need be of a 
capacity corresponding to the summer load peak, 





full effects of this programme are not likely to be 





while all power beyond this will be obtained from the 
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combined service. The investment costs, consequently, 
in future will not be greater, but, on the contrary, 
smaller than with the pure power supply of to-day’s all- 
condensing practice. 

Very considerable savings of capital outlay, as shown 
in the concluding part of my paper, will result from 
completely merging town’s heating and power supplies 
in one. Under favourable conditions it will then even 
be possible to erect the complete generating station, 
inclusive of the heat-distributing mains, at a cost not 
greatly exceeding that of a pure power station with 
condensing turbines. The fuel bill for the power pro- 
duction in such a combined plant, however, will be 
reduced to one-third or even a quarter of that in a pure 
power-condensing plant 

(4) The amount of heating required in England, 
admittedly, is less than it is on the Continent. This 
means a smaller turn-over but, at the same time, also 
a reduction of the distributing mains cost. The dis- 
advantage of the smaller load can, to a certain amount, 
be compensated by correspondingly large-scale heat 
storage. The economy of district heating, of course, 
must be carefully investigated in every single case 

It ought to be kept in mind that the ideal and 
hygienic value of district heating is greater in England 
than on the Continent, because the smoke and soot 
consequent upon the countless single fire places and 
stacks in the wetter climate contributes consider- 
ably to the augmentation of the fog nuisance. 

(5) The sale price of heat must be adapted to the 
cost of heating by single central-heating plants. The 


heat price, with coke costing 40s. per ton, including | 


attendance and maintenance of the boiler plant, comes 
to about 3s. per 1,000,000 B.Th.U. According to 
German practice, district heat supply is being sold even 
slightly below the cost for single central-heating plants. 
For the generation of 1,000,000 B.Th.U. from gas about 
3,000 cub. ft. of gas are required, and with electric 
energy about 300 kWh. Gas for heating, therefore, 
would have to be supplied at a price of about 1s. per 
1,000 cub. ft., and electric current at about ls. per 
100 kWh. Such rates practically are quite out of the 
question. Especially for electric energy 
heating, prices several times in excess of this figure are 
being paid, since the convenience of electric heating is 
highly appreciated. But it must be borve in mind 
that even with energy sold at 0.12d. per kWh, the heat 
is being paid for four times as dearly as it could be 
obtained from a _ coke-fired house central-heating 
system. By the introduction of a public district heat 
supply by means of hot water or steam distribution the 
heat cost is reduced; by heating with gas or elec- 
tricity, on the contrary, it is increased, and the con- 
sumer either will have to put up with the additional 
expense or he must try to make it good, or at least less, 
by reducing his heat requirements as far as possible. 


It must also be remembered that present-day gas and | 


electric heating tariffs are advantageous rates, based 
on the consideration that the supply works and distri- 
bution systems are already existing and thus permit 
of the additional heating-energy being supplied without 
debiting the supply with any capital service. This will 
not hold good for any length of time, however, for, 
should the gas or electric heating demand in time to 
come increase really considerably, both plants and 
distribution systems would become insufficient and the 
erection of additions or extensions would be unavoid 
able. This, at once, would necessitate the increase of 
the selling-price by the corresponding capital service. 

The following compilation will show at a glance 
how vastly the capital service part of the heat costs 
from gas or electricity are in excess of those from a 
district heating supply on the proposed system. Assum 
ing that the additional plants and distribution systems 
can be erected at one-half of the usual average cost, the 
cost with gas will come to about 1001. per 1,000 cub. ft. 
hourly capacity and with electric energy to about 25/ 
per kW. 

From these figures, values corresponding to a heat 
capacity of 1,000,000 B.Th.U. have been calculated. 
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The capital outlay in this Table should be taken as 
a very rough approximation only. The capital charges 
are based on a total of only 10 per cent. for interest and 
depreciation and on the assumption of 1,500 hours full 
load per annum in the heating service. 

The somewhat surprising conclusion that with 
an essential increase of the heating demand, the prices 
with « supply of gas or electricity will not decrease, 
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used for | 


| tonnage. 
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but, on the contrary, increase, and it follows, also, that 
these means of heating in future will be confined to 
special cases. 
power and heat supply and the district heating by 
means of hot water or steam distribution that the price 
of power can be further reduced and a general town 
heat supply made possible. 
Yours faithfully, 
A. Marco.ts, 

Hamburg. 


Feb. 14, 1936. 








THE CHAMBER OF SHIPPING 
OF THE UNITED KINGDOM. 


One marked effect of the prolonged industrial depres- 
sion has been to arouse a much wider interest in the 
pronouncements of such leading commercial figures as 
the chairmen of banks and transport undertukings, and 
the heads of organisations concerned with the regulation 
of international trade, whose annual reports provide a 
conspectus of industrial conditions comparable with 
the Chancellor of the Exchequer’s budget review of 
the national finances. Prominent among these annual 
surveys is the report of the Chamber of Shipping of 
the United Kingdom, with the critical commentary 
upon its principal features which it is customary for 
the new President of the Chamber to incorporate in his 
inaugural address. 

Sir F. Vernon Thomson, K.B.E., who succeeded 
Mr. L. C. Harris in the presidency at the annual meeting 


of the Chamber on February 27, is chairman of the | 
King Line and deputy-chairman of the Union-Castle | 


Mail Steam Ship Company, in addition to holding 
similar offices in other companies associated with marine 
affairs, and is, therefore, interested in both liner and 
cargo shipping. His address was principally devoted, 
however, to the position of tramp shipping and the 
effect of the subsidy granted under the British Shipping 
(Assistance) Act of 1935, which the Government is now 
seeking powers to renew in the present year. The 
dependence of Britain upon shipping, he premised, was 


}evident from the fact that there were normally only 
| about eight weeks’ food supplies in the country. Further, 


it was calculated that, but for Britain’s external trade 
and exports, not only could the present standard of life 
not be maintained, but it would be impossible to 
support the present numbers of the population. 

In the present exceptional state of overseas world 
trade, individual British shipowners, however efficient, 


| could not compete indefinitely with foreign State-aided 
Granting the need for Government assistance | 


of the industry, a subsidy was probably the least 
objectionable form it could take, in that its amount 
was definite and known to the taxpayer, and it could 
be discontinued, if desired, at short notice. The Act 
of 1935 did, in fact, provide that the subsidy, allowed 
for one year only, should not exceed 2,000,0001., and 
would be reduced below that figure if the average level 
of freight rates during the subsidy year rose above 
92 per cent. of the average in 1929. The machinery 
set up had worked smoothly, and, apart from daily 
inquiries, the Tramp Shipping Subsidy Committee, 
during the year, had dealt with more than 12,400 
applications for subsidy. 

The Preparatory Commission for the World Economic 
Conference, 1933, had predicted that a world-wide 
imposition of restraints, a state in which all sought 
to sell but none to buy, must inevitably lead to an 
increasing paralysis of international trade. That 
paralysis had taken place. The volume of world trade 
had fallen in 1935 to about 79 per cent. of the 1929 
total, whereas the world steam and motor tonnage, 
which was 43-1 millions gross in 1913, had risen to 
66-4 millions in 1929, reached 68-7 million tons in 
1931, and was still 63-7 millions in 1935. World trade 
was only about 2 per cent. greater in 1935 than in the 
haleyon days of 1913, while the world tonnage was 
about 48 per cent. higher. The laid-up tonnage still 
amounted to about 5 millions. 

Soon after the passing of the Act, decisive action 
became urgently necessary to maintain the level of 
freights, and minimum rate schemes were instituted in 
the principal trades—an innovation without precedent 
in the peacetime history of shipowning. These mini- 
mum rates, with their accompanying restrictions on 
ballast voyages, had arrested the downward tendency 


|in the regulated markets, and had been reflected in a 


marked appreciation in the value of tramp tonnage. 
Since their institution, they had repeatedly saved 
freight markets from collapse. The Administrative 
Committee's experience of the results of the Act, as 
summarised in their recent Report to the President of 
the Board of Trade, were that it had undoubtedly saved 
the British tramp shipping industry, had markedly 
increased the employment of British tramp ships, and 


had materially reduced unemployment among British | 


(white) seamen in the United Kingdom. It had enabled 
the industry to organise itself, minimise domestic com- 


It is only by the combination of the | 





| petition, and establish co-operation between different 
sections and the individual owners, both nationally and 
internationally, while maintaining the maximum 
| liberty of individual action consistent with effective 
organisation, and without prejudicing the interests of 
the consumer. It had also made possible a movement 
for international co-operation in the industry which, 
lif it could be continued, would prove of permanent 
| value. Finally, it had restored confidence to the 
tramp shipping industry. The Act was definitely ful. 
filling the objects for which it was designed. 
Shipowners would rejoice when a revival of world 
trade rendered a renewal of the subsidy unnecessary, 
| Meanwhile, the industry must look ahead and decide 
how best to maintain the co-operation that was likely 
to be required of it in the future, whatever the com- 
plexion of the Government of that time. The loyal 
participation in the minimum freight schemes of non- 
British owners was appreciated ; at the same time, it 
was right that it should be understood that, if a suffi. 
| ciently large section of foreign tonnage were to upset 
| these British efforts, defensive action to maintain or 
| recapture equality of treatment would become neces 
}sary. In this connection, it was interesting to note the 
| observation of The Economist, that “‘ perhaps the most 
| significant of the real changes in world trade since 1929 
| is the tendency of the United Kingdom to trade more 
| with the British Empire and less with foreign coun- 
| tries,” 
He did not believe, the President continued, that in 
| 
| 


the long run the progress of the world, with its inter- 
national] maritime trade, was to be arrested permanentl; 
in its development. On the contrary, he believed that 
the day would come when, with the removal of trade 
barriers and exchange restrictions, the interchange of 
| commodities throughout the world would be greater 
| than ever; but for the time being, the old individualism 
so characteristic of British tramp shipping must adapt 
itself to a revolutionised world, if the industry was to 
survive. That implied co-operation, for individually, 
in the present state of affairs, shipowners were almost 
powerless. 

There remained two things necessary—both beyond 
shipowners’ power—involving Government action and 
policy, namely, the removal of high tariffs and other 
impediments to the exchange of goods and services, 
and the stabilisation of currency. These, in the 
opinion of the British shipping industry, were funda- 
mental needs of international trade to-day, with, 
above all, peace, in which the economic life of nations 
could survive and develop. 

The Annual Report of the Chamber of Shipping, thus 
introduced by Sir F. Vernon Thomson, examines in 
| greater statistical detail the position of the shipping 
| industry as a national asset and as a commercial under- 
| taking, giving as usuai, in an appendix, a number of 
| tables of British and world tonnage afloat and under 
construction, freight fluctuations, the amount and value 
of the trade between different ports and countries, 

its analysis by nationality, Panama and Suez Canal 
| transits, &c. It is observed that the volume of United 
| Kingdom grain imports in 1935 was 10-1 million 
| tons, as compared with 10-2 millions in 1934 and 11-1 
| millions in 1913. Coal exports, as another staple item. 
also showed a continued decrease, being 38-7 million 
| tons, as against 39-7 millions in 1934, 60-3 millions in 
1929, and 73-4 millions in 1913. The volume of coal 
| shipped as bunkers at United Kingdom ports, 12-5 
| million tons, was a million tons less than in the previous 
year, a result partly attributable, no doubt, to the 
increased percentage of world tonnage using oil only, 
| which rose from 47-3 per cent. in 1934 to 48-9 per cent. 
in 1935. 

The financial position of the industry, in respect of 
tramp shipping, is summarised in terms which are sub- 
stantially those of the pamphlet recently issued by the 
Shipowners’ Parliamentary Committee, reviewed in 
these columns on page 234, ante. The position of the 
liner companies is slightly more favourable, the average 
dividend paid on the capital employed, including r 
serves, amounting to just over 1 per cent. 

The decline in the total of world tonnage, and in 
the tonnage laid up, has continued during 1935, the 
latter total being two million tons less than in 1934. 
Since June, 1932, the tonnage employed in trade has 
increased by 4-5 million tons, which has absorbed some 
part of the laid-up fleets. United Kingdom laid-up 
tonnage fell during 1935 from 1-4 million tons to 0-7 
million ton. Allowing for the excess of tonnage sold 
abroad and scrapped, over the new tonnage added to 
the Register, it appears that the increase in employ- 
ment of United Kingdom tonnage amounted to 328,000 
tons, which is reflected in a decline of some 6,000 in the 
number of persons regarded for insurance purposes 48 
“unemployed United Kingdom seamen.” It is sug: 
gested elsewhere, however, that this definition is some- 
what loosely applied, and steps are being taken by the 
Shipping Federation to see whether the figures of 
registered “seamen” cannot be brought into closet 
relation with the actual supply. 
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THE TURBINE-DRIVEN CARGO STEAMER 
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pressure turbine is at a and the low-pressure turbine 


THE TURBINE-DRIVEN CARGO 
STEAMER ‘* HOPESTAR.”’ at 6, with the gear casing c between them and the 
| condenser d below the low-pressure turbine. At e is 


THE account of the turbine-driven cargo steamer |the chain drive to the Drysdale auxiliary unit /, 
Hopestar given on page 129, ante, may now be supple- | consisting of the main circulating pump, forced-lubri- 
mented by the drawings of the machinery lay-out | cation pump, bilge pump, sanitary pump, and oil- 
Ziven in the accompanying illustrations, Figs. 1 to 4. | cooler circulating pump. The set when the main engines 
~ Will be recalled that the vessel, built by Messrs.|are manceuvring or running slow is driven by the 
— Hunter and Wigham Richardson, Limited, | reciprocating engine g. The direct-acting Weir air 
sharers for Messrs. The Wallsend Shipping Company, | pump is seen at h. This has a vacuum augmentor. 
‘Amited, completely breaks away from conventional | At i is a pair of independent Weir main feed pumps 

tramp” ship design, particularly as regards the | and at j a Carruthers harbour feed pump. The general 
machinery. The engine room, with its Parsons | service pump k, the ballast pump /, and the auxiliary 
urbines, is very compact compared with that of a| condenser circulating pump m were also supplied by 
reciprocating set, yet it is not crowded. The high-| Messrs. J. H. Carruthers and Company, Limited. 





‘* HOPESTAR.” 





An evaporator capable of producing 20 tons of 
fresh water per 24 hours is seen at n, whilst at o is 
| one primary and one secondary feed heater. These 
| auxiliaries were supplied by Messrs. G. and J. Weir, 
| Limited. The auxiliary condenser p is carried on the 
framing at the port side of the engine-room. The 
| entkitiary exhaust range is fitted with a Holden and 
| Brooke “ Dual” oil separator. The electric lighting 
and power equipment consists of a 12-kW generating 
set g, and a 5-kW generating set r. These are situated 
on the starboard side of the engine-room adjacent to 
| the refrigerating machinery, which is indicated at s. 
Nearby is a Weir stand-by forced-lubrication oil pumpt. 
| A lubricating oil filter is fitted and an oil cooler v. 
A motor-driven “ Vickcen ” oil purifier with a capacity 
of 90 gallons per hour is fitted at w. The lubricating 
oil tank is shown atz. The forced-draught fan, of 
Messrs. James Howden’s double-inlet high-efficiency 
type, is installed at the forward end of the engine-room 
just below the main deck. Jt is driven by a recipro- 
cating steam engine and is indicated at 2, Fig. 4. 

The arrangement of the boiler room hardly calls for 
comment in view of the full description given in the 
previous account, but some further particulars of the 
| vessel generally may be here given. As already stated, 
electric welding has been largely used in construction. 
Apart from the saving of weight effected by welding 
instead of riveting, it was remarked on the occasion 
of the very successful trials on Wednesday, February 26, 
that neatness of finish was apparent. The decks, 
which have butt-welded seams, present a continuous 
| surface instead of one broken up by riveted laps, which 
jalways provide lodgment for dirt and water with 
| increased liability to corrosion. The deckhouses, 
machinery casings, bulkheads, bunkers, auxiliary 
engine seats and a number of other parts are also 
welded. The deckhouses provide accommodation for 
the officers, the crew being berthed aft. The latest 
Board of Trade recommendations have been followed 
in laying out the crew accommodation. This is divided 
into groups of cabine for seamen and firemen, each 
class having its own messroom. The cabins are each 
provided with two berths only in single tier. As 
steam heating and electric lighting is provided, it will 
be recognised that the accommodation effectually 
removes the many objectionable features of common 
forecastle berthing still Jargely found in most vessels 
of this class. It is hoped that information will be 
forthcoming in due course as to the performance of 
this pioneer vessel. We understand that, on the trials 
above referred to, a speed of about 11 knots was 
obtained with a shaft horse power of 1,840, this figure 
being obtained by the use of a torsionmeter. 











CottorpaL Furi: Erratrum.—In the discussion 
following the paper on Colloidal Fuel, by Dr. Manning 
and Mr. Taylor, we regret that some remarks by Mr. W. 
Hamilton Martin were not quite accurately reported on 
page 239, ante. Mr. Martin was commenting on an 
independent test of an 80-h.p. Diesel engine converted 
into a Rupa coal-dust engine, and not quoting his own 
experience, as was stated. The colloidal fuel used was 
n Boston “* Fliesskohle ” coal-tar oil and pulverised fuel, 
which could just be pumped through a }-mm, nozzle into 
the cylinder ante-c Sadler in which it was yo aren 
and gasified during the compression stroke. It ignited 
at a pressure of 23 atmospheres. Pulverised coal, gas oil, 
brown coal and lignite all ignited at about 28 atmo- 
spheres. Apart from this ease of ignition, the colloidal 
fuel gave the most sharply-defined ignition. The ignition 
knock was rather more pronounced than with oil, but 





the exhaust was as clear as that from oil. 
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LABOUR NOTES. 


Corres of the official report of the conference on | 
wages and working conditions, held on February 20 
hetween the Engineering and Allied Employers’ 
National Federation and the engineering trade unions, 
have now been circulated for the information of the | 
rank and file on both sides. A summary of the state- 
ment made in support of the claim for higher wages | 
and improved conditions by Mr. Little, the president 
of the Amalgamated Engineering Union, appeared in 
last week’s Enorneertnc. Dealing with the union’s | 
request for restoration of the pre-1931 conditions, | 
Mr. Little said that time and a sixth for night work was 
an utterly inadequate payment. A man on night 
work was robbed of all opportunities of social inter- | 
course from week-end to week-end. He got little or 
no recreation and became misanthropic, and somewhat | 
disgruntled ; the compensation offered did ‘not suffice 
to calm his ruffled spirit. Time and one-quarter was 
the time-honoured custom and practice, and should be 
restored forthwith. 


In connection with the claim for restoration of the 
pre-1931 overtime rates, Mr. Little said :—‘* Not- 
withstanding the assurances that you yourselves have 
given from time to time, ‘that you would take all 
steps possible to keep overtime down to the irreducible 
minimum required "—or words to that effect—so vast 
is the amount of overtime at present being worked 
that we, on this side, are convinced that the only way 
to stop overtime is to make it so costly to you as to 
make it utterly prohibitive. Of course, I know that 
you will remind me that sometimes overtime is neces- 
sary and for reasons equally important to us as to 
The trouble we are experiencing is that overtime 
is not being worked ‘sometimes’ only, but is being 
worked all the time. For that and other reasons, we 
are pressing for the restoration of the pre-June 1931 
overtime rates.” 

Mr. Ernest Brown, the Minister of Labour, announced 
in the House of Commons on Thursday last week | 
that the weekly rates of unemployment-insurance con 
tributions by employers and workers would be reduced 
by one penny in July. He explained that the Un- | 
employment Fund had a disposable surplus approaching | 
6,500,0001. A majority of the Statutory Committee 
had recommended the Government to reduce the rate 
as stated in the case of persons aged 18 and over, and 
they had decided to do so, 


you. 





Several hundred engineering operatives employed at | 
the Hatfield and Stag Lane works of the De Havilland 
Aircraft Company went on strike last week to enforce 
the withdrawal of what is described as “ a stop-watch 
efficiency system,”’ and to secure recognition by the 
employers of shop committees. As the De Havilland 
Company are not members of the Engineering and 
Allied Employers National Federation, the provisions 
for avoiding disputes did not apply to the trouble. 
The stoppage, which ended yesterday, was official in 
the sense that it was approved by the executive council 
of the Amalgamated Engineering Union. 





Applications are invited from coal miners for the 
two Foundress Scholarships offered by the Governing 
Council of Ruskin College, Oxford. The scholarships 
will be tenable at Ruskin College for the college year | 
beginning on September 28 next, and ending on July 3, | 
1937, and will be of the value of 1352. each—100i. | 
college fees, inclusive of board, lodging and tuition, | 
and 351. for tae student’s personal expenses. The | 
scholarships will be awarded as the result of examina- | 
tions to be taken in the candidates’ own localities on | 
May 16. Candidates should be between the ages of | 
20 and 35. Forms of application and further parti- 
culars may be obtained from Mr. F. Smith, Secretary, 
Ruskin College, Oxford. : 





Steel Facts, a publication of the American Iron and 
Steel Institute, state: that approximately 11,500 dols. 
are required to finance and maintain the average job 
for an employee of tae steel industry. That amount 
represents the average cost of providing an employee 
with a place to work in, tools to work with, and materials 
to work on. The manufacture of iron and steel products 
requires such a concentration of heavy, complicated 
machinery and such a large investment in raw material 
properties and equipment, and in manufacturing lands, 
buildings and machinery, that for each employee of 
the industry an average of 8,990 dols, is required for 
the necessary real estate, buildings, machinery, and 
other equipment. An ample supply of raw, semi- 
finished, and finished iron and steel products must be 
constantly maintained—which requires a further large 
investment amounting to 1,580 dols, per employee 





| mately, 11,500 dols. per employee. 


| only about 2-5 per cent. 


| fines. 


| for each month of such employment. 
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The average job, the writer goes on to say, also 
requires that a large amount of ready cash be available 
in order that a steady flow of raw and other purchased 
materials may be maintained; that operations may 
continue between the time finished products are shipped 
to customers and the time payments are received ; 
that pay-roll, taxes, freight and interest charges, | 
operating expenses, &c., may be made promptly ; and | 
that repairs ard replacements of machinery and equip- 
ment may be carried out when required. All of those 
items represent a total investment in the steel industry 
of over 4,700 million dollars, or an average of, approxi- 
The net return on 
that huge investment, after meeting all expenses, over 
the past ten years, has amounted, the writer says, to 


According to Mr. James L. Park, the, American vice- 
consul at Addis Ababa, the feudal system of employ- 
ment still prevails in Ethiopia. Cash wages are rarely | 
paid. Compensation is usually in the form of food, 
shelter, and clothing. Trade among the natives is 
ordinarily transacted by barter and is on such a small 
seale that there is relatively little need for cash. In 
Addis Ababa and a few other centres of population 
cash wage payments have recently been introduced by 
foreigners. Unskilled labour receives from 15 cents to 
30 cents a day. Helpers to foreigners are paid from 
1-50 dols. to 6 dols. a month. The few small foreign- 
owned coffee plantations are able to secure floating 
peasant labour at about 10 cents a day, and the small- 
scale mining enterprises of the country pay native 
labour at the rate of about 23 cents a dey. At the 
current rate of exchange, skilled labour in the repair 
shops of the one railway in Ethiopia is paid about 
80 dols. a month and unskilled labourers from 15 cents 
to 60 cents a day. The wages of motor-car and lorry 
drivers average about 16 dols a month, and garage 
mechanics earn up to 100 dols. a month. In the 
building trades, carpenters, masons, and other skilled 
workmen are paid from 90 cents to 2-40 dols. a day, 
and the services of unskilled labourers are obtainable 
at from 10 cents to 30 cents a day. Semi-skilled 
workmen in the printing and publishing trades earn 
from 15 cents to 90 cents a day, and the monthly wages 
of skilled workers range as high as 66 dols. 


Piecework is scarcely known, Mr. Park says, although 
many jobs are done on contract. Ordinarily, nine 
hours constitute a day’s work. Overtime is rare, as 
operations are seldom rushed to the extent of requiring | 
work outside of regular hours. Moreover, facilities for | 
night work are lacking. As has been stated, payments 
in kind are common under the native feudal system. | 
Employers frequently supply clothing, laundry soap, | 
and the equivalent of a cent or two for lunch to day 
labourers. Free housing is often provided for labourers 
engaged over an extended period, and the practice is 
quite common for permanent helpers. Deductions 
from wages are common only in the form of disciplinary 
There is, however, a tax of 15 cents for registra- 
tion of a native employee of a foreigner, plus 7} cents 
This is frequently 





deducted from the wage. 


The Under-Secretary of State for Corporations is 
authorised to establish minimum wages in any branch 
of commerce or industry in Portugal when systematic 
lowering of wages due to unrestrained competition 
brings them below a reasonable level. Such minimum 
wages shall be fixed by ministerial order, and after 
publication and the expiration of the time fixed in the 
order, shall be obligatory upon all branches of business 
to which they refer. Higher wages already in force 
shall not be reduced because of the adoption of minimum 
wages by decree. Supervision over minimum wages is 
to be exercised by the Section of Labour Hours Control 
of the National Institute of Labour and Welfare. Non- 
compliance and violations are to be punished by fines. 


Representatives of important public servants’ 
organisations, at a meeting in Geneva, adopted a 
resolution on the subject of the working hours of 
postal, telegraph and telephone workers. ‘“ Having 
examined the study prepared by the International | 
Labour Office on hours of work in postal, telegraph and | 
telephone services—which describes the various | 
problems to which the regulation of the hours of work 
and rest periods of the staff of these services gives rise, | 
and the solutions adopted in most European countries | 

and taking into account the data contained in that 
study,” the meeting recommended that “ subject to | 
the adjustments required by circumstances, and by | 
the special needs of particular services, the aie! 
governing hours of work and the spells of duty and | 
rest of the staff of postal, telegraph and telephone | 





|rest and meal reliefs.” 
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services in all countries should be standardised inter. 
nationally on the basis of a 40-hour week, inclusive of 
The International Labour 
Office was requested to study the means by which 
the standardisation may best be carried out. 


The weekly organ of the International Labour Ottice 
at Geneva states that the German Labour Front 
has recently taken an important step in the direction 
of abolishing the payment of commercial travellers by 
commission, and its leaders intend to secure legislation 
providing for the payment of fair fixed salaries to this 
group of employees. Travellers constitute a | 
proportion of non-manual staffs and the authorities 


irge 


|of the Front consider that they should be treated in 
| every way as salaried employees and have the benefit 


of legislation protecting this class of workers. In order 


|to put this principle into practice pending legislation 


the Labour Front has prepared a standard contract, 
the adoption of which will give travellers some degree 
of security, and the hope is expressed that employers, 
as well as employees, will realise the necessity for such 
a reform. 


At a recent meeting in Nagpur, the National Trades 
Union Federation of India recommended adoption by 
affiliated organisations of the following measures 
(1) The immediate reduction of working hours to not 
more than 40 a week without reduction of pay, and 
a drastic restriction of overtime, as a means of diminish- 
ing unemployment. (2) The restoration of the 
‘economy ” cuts in social services, and in the wages 
and salaries of the subordinate grades of publi 
employees. (3) An increase in wages in privat 
industries and the devaluation of the unit of currency, 
as a means of increasing purchasing power. (4) The 
initiation of carefully-planned schemes of public works 
financed by the use of national credit. (5) The 
prohibition of the employment of children under 
fourteen years of age. (6) The introduction of free 
and compulsory primary education for all children up 
to fourteen years. (7) The passing of minimum wage- 
fixing legislation for all industries, regulated and 
unregulated. (8) The introduction of unemployment 
insurance and other social-insurance schemes, or theit 
extension where they already exist. (9) The provision 
of pensions for aged workers. (10) The granting of 
holidays with pay. (11) The adoption of other suit 
able measures for the purpose of increasing the pur- 
chasing power of the workers and planning the economi 
life of the nation in the interests of the whole people. 


Speaking at Barrow-in-Furness on Tuesday last 
week, Sir Charles Craven said that Messrs. Vickers- 
Armstrongs Limited had spent vast sums of money 
in bringing their plant thoroughly up to date during a 
period when the state of the heavy engineering indus- 
tries did not appear to warrant the expenditure. 
Moreover, during the last fifteen years they had 
undertaken work at prices which could not bring any 
profit to the shareholders in order to maintain the 
efficiency of their establishments, and included in that 
efficiency was the training of apprentices who would 
be the skilled men of the future. The company had 


| to-day in their various works over 2,000 apprentices 


to the skilled trades, and, in addition, 1,400 young 
persons were being trained as semi-skilled workpeople 
to operate machines. There had lately been a con- 
siderable amount of discussion in the newspapers 4 
to the fitness of the engineering industry to undertake 
the Government’s new defence programme. He did 
not think it was fully realised that there had been 4 
tremendous improvement in the efficiency of the 
engineering works of the country compared with, say, 
twenty years ago. He was personally satisfied that in 
the Vickers-Armstrongs group of companies the plant 
had been, or was being, brought thoroughly up to date, 
and that they would be able to undertake the part o! 
the programme which fell to them in a well ordered 
manner and without panic. 


In the Vickers-Armstrongs’ group, Sir Charles 
Craven went on to say, they were employing 37,485 
people to-day, compared with 30,348 a year ago, and 
while the number employed at Barrow, viz. 11,015, had 
only increased by about 200 during the twelve months, 
the work on the order books should ensure increasing 


employment as 1936 advanced. 


The Union of South Africa has informed the Inter 
national Labour Office at Geneva that it cannot ratify 
the Hours of Work (Coal Mines) Convention (Revised), 
1935. Certain of the provisions, it is stated, are wholly 
unsuitable for South African conditions. The amend 
ments which appear in the revised convention do not, 
it is added, meet the Union’s original objection. 
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THE ARTHUIS UNIVERSAL 
TESTING MACHINE. 

Tue machine illustrated in Figs. 1 and 2 below has 
been developed by Mr. R. Arthuis, a French engineer, 
and embodies facilities for making tensile, compression, 
impact. hardness, and sheet-metal cupping tests, the 
various tests being conducted by means of accessories, 
which, we are informed, can be fitted to the machine 
easily and quickly, and without necessitating the use 
of tools. The base of the machine consists of a cylinder 

















Fie. 1. 














Fig. 2. 


casing enclosing a vertical hydraulic ram, while 
arranged over the cylinder casing, are two vertical 
columns supporting a crosshead through which passes 
4.central screw. The ram, the head of which carries 
4 circular table, fits into the cylinder with a high degree 
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screw by turning the crank handle the ram is Grown | 


up and the springs are gradually compressed, thus | 


Ls 


of | in.; the nuts were B.S.W. general size, screwed 
B.8.F, thread. The bolts were of alloy steel, the nuts 


exerting a progressive pull on the specimen until the | being of high-tensile carbon steel ; mild steel washers 


latter breaks. When failure occurs the springs draw | 
the ram back to its original position. 


slowly, however, as, during its upward movement, a | being applied to the 


certain quantity of oil has been drawn into the cylinder, 


and this oil, during the return stroke, is forced back | 
into an oil container through a small orifice. The 
load is read off by means of a pointer, which is moved 
by the ram over a graduated scale fixed to the right- | 

| hand column of the machine and seen in Fig. |}. | 
Furthermore, a load extension diagram may be 
obtained by means of the apparatus fitted to the left- | 
hand column and also shown in Fig. 1. 
For making cupping tests on sheet-metal specimens, | 
the equipment shown in Fig. 2 is employed. The | 
indenting tool is held in a frame attached to the screw | 
of the machine and the specimen is placed in another | 
frame secured to the table. The indentation is pro- | 
duced by operating the screw as in a tensile test, and | 
| the load and the depth of indentation are determined 
from an autographic diagram. When conducting | 
compression, hardness, and crushing tests, the load is | 
applied by the hydraulic ram, the central screw of the | 
machine remaining stationary, it being fitted with a 
10 mm. or 5 mm. Brinell ball or diamond pyramid for 
the hardness tests. The cylinder pressure required for 
this type of test is obtained by means of a rotary pump 
|in the base of the machine, which is operated either 
| by hand or by an electric motor. In order to give 
| the hydraulic ram free and unrestricted movement in 
these tests, the rings, which, as already stated, secure 
the compression springs at the lower ends of the six 
rods, are removed. The rings are of horse-shoe shape 





of #, in. thickness were used. The tests were carried 


It returns | out in a 10-ton capacity tensile machine, the load 


It assembly (bolt, two nuts, and 
two washers) through shackles bearing on the under 
surfaces of the washers, which were about 7} in. apart. 
This distance is approximately the same as that between 
the back faces of the flanges used in the flange flexibility 
tests described below. Loading was applied in incre- 
ments up to a total of 10 tons. Changes in total length 
of the bolt were determined by measurements made 
on the ends, using a calliper micrometer. Tests were 
made on a new bolt, also on a used bolt removed from 
the full-size bolted flange steam test apparatus after 
tests at 1,000 deg. F. and 900 deg. F. In addition, 
similar measurements were made on two new bolts 
loaded in parallel. The load-extension diagrams 
obtained gave very good straight lines. In the flexi- 
bility tests on flanges, now to be described, exactly 
similar bolts were employed in straining the flanges ; 
the results of the above tests on bolts were used, for 
calibration purposes, to determine the loads applied 
to the flanges. 

The flexibility tests on flanges were made on full- 
size flanges for 8-in. pipe as supplied for the tests on 
bolted flanges under steam conditions. Two pairs of 
flanges were tested, of which one pair was screwed and 
welded to the pipes while the other pair was welded 


only. In each case, one member of the pair was a 


new flange while the other had previously been used 


in the steam tests carried out at 1,000 deg. F. and 
900 deg. F. 
given in Fig. 20, page 272. For test purposes, each pair of 


Measured dimensions of the flanges are 


| and are held in place by screws. flanges was fitted with twelve new stud bolts, no gasket 
When carrying out impact tests, the anvil supporting | being used. Uniform loading was applied to the 
the notched-bar test piece is arranged on the circular | flanges by even tightening of the bolts. The forces 
table of the machine and a tup is made to fall on to the | operating were controlled using the previously deter- 
specimen through the entire length of the central | mined calibration of the new bolts, overall measure- 
a ee ry yw arell met ae! of me. tup e me < = bolts being taken at gt renee —_ 
cylindrical and is furnis with a collar. Above and/|tion. Neither pair of fla ave a linear load de- 
below this collar are compression springs. At the | flection velutdee, "but both exhibited increasing stiff- 
| commencement of the test the tup is held up at the/ness with load. An appreciable amount of per- 
| top of the screw, the upper spring, namely, that above | manent set was apparent after the load had been re- 
| the collar, being in compression. When this is released | moved from the welded-on flanges, while the screwed 
the tup descends at a speed depending upon the| and welded flanges were also probably slightly over- 
| compression of the spring and when the tup strikes | strained. A pent ckiplentibn of they fact that 
| the notched-bar specimen the second spring carried | linear relations were not obtained is that with increas- 
|by the tup, namely, that below the collar, is com-| ing deflection of the flanges the nuts tend to bear on 
| pressed by an amount which depends on the energy | the inner side, thus leading to a less effective leverage. 
| absorbed in breaking the test-piece. The result of the| The difference in stiffness between the two types of 
| test is read off on a uated scale on the upper | flange connection cannot be usefully discussed in the 
— t — po ge bree «or ya rl gr yA — of eg of the degree of homogeneity 
, >| of the weld material. 
deflection of the second spring. The head of the tup,} The work under Group C, Section 1, consisted of 
which, it is stated, is detachable in a few seconds, is | tests to determine the effect at high temperatures of 
removed to enable the machine to be used for other | certain actions which probably occur in a bolted flange 
tests. e Wo ; : joint. Much information is available concerning the 
The machine is manufactured by Messrs. Les Ateliers creep resistance, under simple static tensile straining, 
de Fabrication Industrielles et de Matériel d’Essai, | of various materials which are commonly employed 
28, Avenue du Président Wilson, Cachan, Seine, France. | for the bolted connections of high-temperature steam 
Two models, a 3-ton and a 10-ton, are available; the| plant. It is extremely difficult, if not impossible, 
former, we are informed, is satisfac for most | however, to estimate the behaviour of such a bolted 
ordinary purposes, while the 10-ton model is supplied | connection, as a whole, from such creep data. It was 
when a more powerful machine employing larger test | decided that in order to acquire reliable test data, creep 
pieces is required. tests should be made on complete bolt assemblies as 
described below. This information would not only 
be useful in present practice, but would afford data 
on which could be based a design for more severe con- 
ditions, which is the ultimate aim of the committee. 
In order to obtain an appreciable amount of data in a 
Prepared by H. J. Goucu, M.B.E., D.Sc., Ph.D., F.R.S. | reasonable time, it was necessary to employ a com- 
(Concluded from page 245.) bination of temperature and stress that would produce 
| 8 
THE investigations classed under Group B consisted rye gs Amey a Prey Nap gy we j 
of tests at atmospheric temperature to determine the promise, a test temperature of 975 deg. F. (524 deg. C.) 
elastic Fang 3! of flanges relative to bolts. In a| wag selected and has been used throughout. 
bolted flange joint subjected to service conditions of : i : : 
high temperature and pressure, there exists a system = rena ye porwr cmp. Sa a aur 
of elastic forces, due to the strains in the flanges, bolts, ssefal lif oe ah > mae my pore er t Oy, d 
and gaskets, which is in equilibrium. As creep pro- jo ee ahey-y aes leard Qed a : 
ceeds these elastic forces diminish by varying amounts a ae recognised, hw ges eo 
- sa ot Me : of the derived major conclusions—form of bolt, com- 
depending upon the relative flexibility or stiffness of binati o unt end beh sdctah: Qeuweud eke 
the “springs” in operation. In view of the differing ee Se ee eee Ee D nigh 
ty re bably be directly applicable to other conditions without 
ypes of bolted flanges and methods of attachment “ . waen gt 
which it ia proposed t lad ‘h. it | 22Y Serious error being involved. Apart from the 
5 Pp © use MA EE present research, 1 | necessity of avoiding failure by creep, the liability of 








PIPE FLANGES RESEARCH. 
First Report of the Pipe Flanges Research Committee.* 





of accuracy and no packing of any kind is employed. 
Arranged under the circular table are six rods passing | 
through the entablature of the cylinder and each 
“arrying @ compression spring. Three of the rods and | 
their springs are distinguishable in the lower portion 
of Fig. 2. The upper ends of the springs bear against 
the underside of the entablature, while their lower ends 
are secured by detachable rings fitted to the ends of 
the rods. The central screw of the machine is raised 
or lowered by rotating a nut in the crosshead operated 
through worm gearing by the upper crank handle. 

When making tensile tests, the specimen is placed 
in the grips as shown in Fig. 1. On raising the central 





|14 in. in diameter, reduced between the threaded 


was decided to make experimental determinations of . : a 
the flexibility of these aco and of the bolts them- = —— - a dames sence oped on pec 
selves. Up to the present, such tests have been made | ° Pe derebl - eahatie prayer - shen ’ i om 
on two pairs of bolted flanges, with the results described Sean pres hs or ar tthe Bry Be cee o jo ~ . ‘ 
wy was, therefore, decided to carry out tests for embrittle- 
The stud bolts used were of the same form and ao = a ae vod ya eer mplete 
dimensions as those employed in the tests made on : : 
the full-scale 8-inch pipe joint subjected to steam pe wenerogett song oan pan mera A aye tr 
conditions. These bolts were 12 in. overall length, pear edhe my Megas er very Brot esse pao 4 
ime, regarding the relative behaviour of each com- 
ponent. The testing equipment available was not 
piled! 90 ce tis ~ | capable of accommodating a larger size of stud bolt 
* Presented to the Institution of Mechanical Engineers | than } in. diameter ; the dimensions of the bolts were, 
on Friday, February 21, 1936. Abridged. therefore, made half the size of the 14-in. stud bolts 


portions to the core diameter except for a central length 
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recommended as suitable for the 8-in. flange in British 
Standard Specification No. 10, Part V, Table T. The 
tests were made at a temperature of 975 deg. F. It was 
considered that, in the first place, commercial steels 
which conform to the British Standard Specification 
No. 10, should be tested even though it was known that 
certain steels to this specification may be liable to 
exhibit brittleness, at air temperature, after service 
under high-temperature conditions. In addition, other | 
steels understood to be much less susceptible to em- 
brittlement have been tested. 

The test specimens comprised alloy steel stud bolts 
i in. diameter by about 6 in. long, screwed B.S.F. 
(12 threads to the inch) at each end, together with 
mild steel washers } in. thick, and with mild steel or 
alloy steel nuts. Two types of nuts, both having 
B.S.F. threads, have been used: (a) having external 
dimensions corresponding to the B.S.W. nut, i.e. 
measuring approximately 14 in. across the corners 
and } in. in thickness, and (6) having external dimen- 
sions corresponding to the B.8.W.S. nut, i.e., measuring 
approximately 1} in. across the corners and }} in. in 
thickness. The mild steel nuts conformed to a specifica 
tion requiring an ultimate tensile strength of not less 
than 28 tons per square inch with an elongation not 
less than 25 per cent. Several types of bolts have been 
used, including standard, partial undercut, oversize, 
and screwed throughout. 

The tests are carried out by subjecting the bolts to 
tension under high temperature. 
during a test is measured by a Martens type mirror 
extensometer, which consists of two pairs of alloy 
steel strips fixed to the upper and lower plugs re- 


spectively, by which plugs the load is applied, and | 


extending down below the furnace to a point at which 
the relative movement of upper and lower strips on 


both sides of the adaptor causes tilting of rhomb-shaped | 
pieces of steel which carry mirrors and rest between | 


the strips. The degree of tilting of the mirrors is 
measured by scales divided into millimetres, and 
telescopes situated at a distance of 12 ft. from the test 
apparatus ; the sensitivity of the apparatus was such 
that one division on the scale represented an extension 
of the specimen of 4 x 10°° in. 
the assembly is measured by three thermocouples, one 
of which is attached to the bolt, and the others are in- 
verted in holes in the two screwed plugs and reach points 
just short of the washers. The furnace surrounds the 
loading adaptors, and is adjusted to maintain the 
temperature at the three thermocouples uniform to 
within a few degrees throughout the test. Except in 
test 1, the threads of the stud bolts were coated with 
graphite and oil before assembly. The dimensions of 
all the components of the assembly were carefully 
measured before test. Since in a bolted flange the 
bolts are tightened to a predetermined load, the 
maximum stress depending on the form of the bolt, 
it was decided to test all the assemblies at a constant 
load. Daily readings of the creep were taken and 


plotted in order to obtain a continuous record of the | ciples of design on which improved bolted connections | Experiments 


total creep of the whole assembly, and each test was 
continued until it was considered that the distortions 


6, 1936. 


ING. 


ENGINEER 
although not to the same extent. The test conditions | must be clearly distinguished. One type may occur 
are not comparable, however, and further discussion |in normal operation, due to temperature difference 
must be deferred until the results of similar tests on| when a regular heat flow through the flange is estab- 
the other steels to be used in the investigation become | lished ; “‘ creep” effects may result. The second con- 
available. dition may occur when the joint is heated from cold, 

Group D consisted of full-scale experiments on | due to the rapid expansion of the pipe; as 4 result 
bolted flange joints under conditions of high temperature | yielding may occur in the blots or flanges. (5) Th: 
and pressure, The overall behaviour of a bolted | forces necessary to maintain a net load on the packing, 
flange joint operating under conditions of high tem- | sufficient to preserve joint tightness, after creep has 
perature and pressure depends upon the summation | occurred in the packing. (6) The surplus forces 
of the actions and reactions of a number of components, | required to cover such factors as errors in initial bolt 
each of which is incapable of precise initial independent | strains, differences of modulus of elasticity, and of 


[MARCH 


The creep occurring | 


The temperature of | 


estimation owing to the prevailing plastic conditions | thermal expansion coefficients of various parts, &c. 


approach lose their utility. To obtain information 
on certain basic principles, the tests described in the 
preceding sections of the report have been carried out, 


and, generally, similar investigations will probably be | 


made in the future. It is hoped that -the data thus 


Fig. 17. DIAGRAM OF COMPLETE ASSEMBLY, FULL SCALE 
TESTS AT HIGH TEMPERATURE & PRESSURE 
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under which the ordinary methods of analytical |the full-scale tests to be described, no externally 


20. DETAILS OF FLANGED NT AS USED In 
FULL SCALE ATHIGH TEMPERATURE 
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Fig. 24. RELAXATION DIAGRAM 
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| derived will lead to the development of certain prin- , applied loads or bending moments were employed 


| may be based. 
| t was considered, however, that the interval that 


under these conditions may possibly 
be made in the future. 
The general arrangement of the complete assembly 


of the various components were sufficient to be capable | must necessarily elapse before such new designs can be | for the full-scale tests made at high temperature and 


of independent measurement after the test. 


evolved could usefully be employed in acquiring data | pressure is shown, in part section, in Fig. 17. 


It con- 


The results of these tests, made at 975 deg. F., show | relating to the actual behaviour of the pipe flanges which | sists essentially of three portions: the pipe and bolted 
flange joint, with the surrounding lagging arrangements, 


in the first place that the use of a mild steel nut in 
conjunction with an alloy steel bolt, gives inferior results 


are included in the latest British Standard tables, the 
designs for which are recognised as being in advance of 


the heating coil fitted to the pipe interior, and the boiler 


to those obtained when an alloy steel nut is used. The | established practice and are regarded, for the present, | used for raising steam to the required pressure, together 
| with the necessary valves and piping connecting the 


performance of undercut bolts is inferior to that o 
standard bolts. The oversize bolt also was inferior to 
the standard bolt, as considerable deformation occurred 
in the portion of reduced diameter present in the 
former type. The general conclusion emerges that, 
in order to reduce the total creep in a bolt, the length 
of the threaded portion subjected to load should be 
reduced toa minimum. As the proportion of the total 
creep contributed by the washer is usually very small, 
mild steel washers were in general found to be satis- 
factory ; in one case, however, a washer failed badly, 
and due attention should be given to the quality of the 
washer material. 

It is now well known that the impact value at air 
temperature of some low-alloy steels is considerably 


reduced if the steels have been maintained at super- | 


heated steam temperatt res for a considerable time. It 
was therefore thought desirable to collect data on the 
effect of prolonged heating (with and without the 
addition of stress) of the materials of the bolts to be 
used in the investigation. Impact tests have been 
made up to the present on the steel used in the bolt 
assembly creep tests described in the preceding section, 
and on the steel used for the bolts in the full-scale 
steam tests to be described later. The tests have been 
made at air temperature using the British Standard 
three-notch 10 mm. 10 mm, Izod impact test piece, 
the usual form of impact machine, having a striking 
energy of 120 ft.-lb.. wasemployed. The results show 
that one of the alloy steels, after subjection to soaking 
at high temperature under stress, became very seriously 
embrittled. The other steel had also deteriorated, 


as of a “ tentative’ nature only; it was considered 
that such data would afford considerable guidance to 


| boiler with the test pipe, &c. 


The flanges employed 


| practice and, in addition, useful information in the | are to the dimensions tentatively recommended for 8-in. 


| present research, which is aimed at much more severe 
| working conditions—upper limits of 3,000 Ib. per 
| square inch pressure and 1,000 deg. F. temperature— 


| than those provided for in the British Standard tables. | 


Certain tests to be described have therefore been made 
|on steel flanges, conforming to Table “T,” British 
Standard Specification No. 10, Part V, 1932; the 
dimensions given in these tables are tentatively recom- 
mended for use with steam pressures and temperaturs 
up to 1,400 Ib. per square inch and 800 deg. F., or, 
alternatively, for pressures between 600 Ib. and 900 Ib. 
| per square inch and temperatures up to 900 deg. F. 

In any complete bolted connection operating under 
conditions of high temperature and pressure, the degree 
| of joint tightness obtaining at any instant depends 
essentially upon the forces in action due to the stresses 
in the bolts at that instant. It is probable that at 
least six factors must be taken into account: (1) The 
steam load, reckoned on the full area subjected to 


pipe, in Table T, British Standard Specification No. 10, 
| Part V, 1932, page 6. Two types of flanged pipe were 
supplied for test purposes; in one, the flanges were 
screwed and welded, in the other, welding only was 
employed. In the present tests, a pair consisting of 
one of each type has been employed. Observations 
of the distortion of each element under precisely the 
same test conditions make it possible to determine. 
simultaneously, the relative behaviour of each type. 
Fig. 20 records the measured dimensions of the flanges 
and piping used and indicates the method of attach 
ment. The flanges were fitted to 3 ft. lengths of pipe 
of 8 in, nominal bore and 1, in. thickness, bolted 
together with twelve stud bolts 1} in. diameter. A 
reinforced compressed asbestos gasket, J, in. in thich- 
ness, was used, having the same diameters as the joint 
face which was machined and scraped. In the test 
j; assembly the pipes are mounted in a vertical position. 
The whole assembly is lagged with asbestos fibre 





|steam pressure. (2) The minimum net load required | enclosed in a detachable metal casing, the central 


on the joint face to maintain tightness. 


(3) The forces | portion of which is provided with openings for |" 


| required to provide an axial force or a bending moment | spection purposes; during a test, these openings 


sufficient to counteract the tendency of any external | plugged with loose asbestos bricks. 


axial tension or any external bending moment acting 
on the pipe to reduce the joint pressure below the per- 


missible minimum value required for joint tightness. | tube inside the pipe. 


The assembly 
| heated by a cylindrical winding of “‘ nichrome”’ wire. 


| on a tube of insulating material placed inside a 4 '" 
This heating element absorb= 


(4) The forces (or strains) required to provide for | about 2 kW, at 110 volts, when the flange is at a tem- 
temperature differences existing between the pipe and | perature of 1,000 deg. F. The “ boiler” consists 


bolts, 


These differences may be of two types which | essentially of an electrically heated pipe of 3 in. 


hore 








MARCH 6, 1936.] 


ENGINEERING. 














and 4 ft. in length. This boiler acts merely as a 
pump to supply the initial pressure and make up any 

of steam. Steam is admitted to the test 
assembly via the annular space between the test pipe 
and the inner tube which encloses the main heating 
coi. The temperature of the assembly is determined 
by means of base metal thermocouples plugged into 
shallow holes drilled in three positions in the pipe, 
also in the surface of the flange. Measurements show 
that, during a test, the temperatures at all points 
on the surfaces of the flanges did not differ by more 
than +4 deg. F. A temperature gradient exists, 
however, along the length of the test pipes ; the lower 
pipe is about 30 deg. F. cooler, and the upper pipe 
90 deg. F. hotter than the flanges when the pipe 
temperatures are measured at points about 18 in. 
distant from the flanges. 

The shapes of the surfaces of the flanges are ex- 
amined before and after a test by traversing a clock 
micrometer along a straight edge supported on the 
contact surfaces of each flange. It was first established 
that the contact surface as machined ready for test 
was plane. Twelve radial traverses are made in each 
case, an average value being recorded. The individual 
measurements were in good agreement. During a test, 
changes in distance between the flanges are observed 
by a measuring microscope reading to 0-0002 in. The 
miscoscope seen to the left of Fig. 17 is focused on to 
diamond pyramid impressions made on pairs of screwed 
plugs of heat-resisting steel, vertically opposite to one 


| 


another, inserted into the faces of the flanges at the : — 


bolt circle. The elastic extension of all 12 bolts is 
measured, when cold, before and after test, together 
with the permanent set which has occurred during the 
test. Four of the bolts are fitted at both ends with 
measuring devices. Changes in length of these four 
bolts during a test are observed by means of the same 


microscope asis used for the measurements of the “ 


distance betwee the flanges. 

Before comur icing a test under steam conditions, 
the whole equipment is submitted to a hydraulic proof 
test at about twice the steam pressure (1,400 lb. per 
square inch) which is normally used in the investigation. 
At the commencement of the steam test all the studs 
are tightened evenly to a predetermined strain, the 
threads and nut surfaces being coated with graphite 
and oil. Readirigs are then taken with the microscope 
on the index marks. After the lagging is placed in 
position, the current is switched on; the test tempera- 
ture is attained in about two days, and is then main- 
tained constant to within +5 deg. F. by occasional 
hand regulation. Steam is next admitted from the 
boiler until working pressure is nearly reached, final 
adjustment being made after an interval to allow the 
steam to become superheated to the flange temperature. 
During the course of the test, daily readings are made 
with the microscope until leakage occurs at the test 
flange. This is first noticed by condensation on a 
mirror placed in the’ observation openings, but after a 
short time the leak becomes very definite. After cooling 
down, measurements are made of the elastic strain 
remaining in the bolts and of their permanent set. 

Three tests have actually been carried out, but two 
of these were chiefly made with the object of trying 
out the test plant and should be regarded as of a. pre- 
liminary nature only. The first of these preliminary 
tests does not call for comment at present. In the 
second preliminary test the same bolts and flanges 
were used. The test conditions aimed at were a 
temperature of 900 deg. F. and steam pressure of 
1,400 lb. per square inch. The trial proceeded in a 
very satisfactory manner, the required temperature 
being reached in about two days. Steam was then 
admitted at 1,400 lb. per square inch and maintained 
at that ——_ At the end of 38 days no signs of 
joint leakage could be detected. In order to form an 
estimate of the existing margin of safety from a pressure 
point of view, the steam pressure was steadily raised. 
The joint failed when a pressure of 1,550 Ib. per square 
inch was reached. This test showed that, under the 
conditions of the test (initial tension on bolts, &c.) the 
joint assembly, when tested at a temperature of 900 deg. 
F. and 1,400 Ib. per square inch pressure, has a very 
small reserve from the pressure point of view. Under 


bolts, when cold, were subjected to an initial oe &c., and the bolts is maintained constant during the 


up stress (reckoned on the minimum section) 0 


12 tons | test. Except for the part corresponding to the initial 


per square inch, corresponding to a total load per bolt ae period, the general shape of the relaxation 


of about 16 tons. 
factorily accompli 


square inch, was admitted. Uniform pressure con- 
ditions were quickly obtained and maintained through- 
out the test. The joint failed after a further 23 days. 
The principal data derived from the test have been 
tabulated. 

The principal numerical result of the test is the 23 days’ 
life of the joint when tested at a temperature of 950 deg. 
F. and 1,400 lb. per square inch pressure, This result 
indicates that a similar joint tested at the same pressure 
but at a temperature of 800 deg. F. would probably 
have a very long life. The results of the further tests 
projected should be awaited, since any attempt to 
predict the actual behaviour under these less severe 
conditions, using the data at present available, is liable 
to be inaccurate and misleading. It is felt that present 
discussion may usefully be devoted to a consideration 
of the probable behaviour of a bolted flange operating 
under high-temperature conditions, linking up, as far 
as is possible, the conjectured t of behaviour with 
some of the actual test data available from test No. 1 ; 
for the latter purpose, some appropriate data have been 
summarised to form Table X. 











Taste X. 
Nature of Reference on | Measurements 
Observations. } Fig. 24. | in Inches. 
| | 
Mean initial elastic exten- | | 
sion of bolts(cold) .. OA | 0-0064 
Mean final elastic exten- | 
sion of bolts(cold) .. CG’ 0- 00186 
ean permanent set of | 
bolts (cold) is =% XC’ 0+ 0036 
Average relaxation of 12 
bolts (derived from 
above measurements) BG’ | 000094 
(=0OA~X’C’—C’'G’) | 
Average relaxation of 12 
bolts (observed during | } 
test) .. os | BG’ } 0-0017 
Total initial elastic de- | 
flection of both flanges 
at bolt circle (cold) .. O’A 0-010 
‘otal final elastic deflec- 
tion of both flanges at 
bolt circle (cold) as F’G’ 0-003 
Deduced total permanent . | 
distortion of flanges, 
gasket, and nuts (cold) gx 0:0079 
Observed permanent set 
of flanges at bolt circle = | O—O01o0 
Estimated distortion of | 
gasket "4 oa — | 0-004 
Probable distortion of | 
nuts és oe pea | not more than 
0-001 
Total of above distortions should equal F’Y’ | 0- 0062 








The essential features governing joint tightness are 
the changes or relaxations in strain of the various com- 
ponents which occur during a test. To depict these, 
we may use a diagram of the form shown in Fig. 24, 
to which the term “ relaxation” diagram may be 
applied. The base of the diagram represents time or the 
life of the joint, while vertical measurements represent 
strains. At the beginning of the diagram, correspond- 
ing to the period when the initial bolt tightening is 
effected, the initial elastic strains of the bolts and 
flanges (including the gasket and nuts) are represented 
by OA and O’A respectively. (In this diagram, the 
full black dots represent the measurements actually 
obtained in test No. 1.) The strains OA and O’A will 
be modified, to an unknown extent, during the process 
of heating up the joint, due to such influences as differ- 
ences, existing between the flange and bolt materials, 
in thermal expansion coefficients, modulus of elasticity, 
&c. Some assumptions must be made here; in the 
diagram, it has been assumed that the bolts have a 
slightly smaller coefficient of expansion, and that the 
elastic deformations will be increased in proportion to 
their original values, OA, O’A. Some creep will 
doubtless occur during heating up; but for the pur- 
poses of the diagram, creep behaviour is plotted as 





these conditions of temperature and pressure, however, 
a life probably much longer than 38 days would be | 
expected, although it is impossible to assess the actual 
duration from the available data. 


though it commenced when the full working tempera- 
ture was attained. Creep conditions are now in 
operation. The creep of the bolts, at any period, is 
represented by the value of the vertical ordinate of the 


The remainder of the test procedure | curve is 
was exactly as stated previously. Heating up was satis-| test No. 1. At 

ed in the normal period of about two | elastic strain in the bolts is represented by an ordinate 
days, when steam at the required pressure, 1,400 lb. per | similar to PM, which is equal to the initial strain less 


Test No. 1 forms the first of a series of three proposed | curve marked “ creep of bolts” giving the final value 
tests of short duration from which an estimate of the | represented by C. Similarly, the combined creep of 
performance of the flange assembly can be made. It | the flanges, gasket, and nuts is represented by the 
a } agp to carry out this test at a temperature of | curve so marked and terminating at F. The curve 
ined eg. F - and a steam pressure of 1,400 Ib. per square | « relaxation of bolts” shows the progressive reduction 

ch. New bolts, nuts, washers, and gaskets were | in length which occurs in the bolts. This reduction 


employed, but the same pair of flanged pipes was! must be related to the adjacent curves so that, at any 
used as in the two preliminary tests. The flanges had period denoted by the line LPM, we have 

suffered some permanent set. Also, since in the early | ‘ LP OvA 

‘tages of creep the creep rate rapidly decreases, the 


ee creep performance of these flanges is not 
strictly 


MP OA 
comparable with that of new flanges. The | so that the ratio of the elastic strains in the flanges, 





on actual measurements taken during 
stage in the test, the residual 


the sum of the relaxation and creep strains. Similarly, 
ordinates such as L.P. refer to the equivalent residual 
—— of the flanges measured at the bolt pitch 
circle. 

It will be realised that the bolt load at any stage is 
equal to the residual elastic strains PM of the bolts, 
multiplied by the elastic modulus at the appropriate 
temperature. Failure of the joint will occur when this 
load ceases to exceed the total steam load by the margin 
required to maintain gasket tightness. Having arrived 
at the terminal points, C. G. and F of the three curves, 
corrections should be made for the dimensional changes 
caused by cooling the assembly to air temperature, 
in the reverse manner to that adopted at the commence- 
ment of the diagram. The new end points thus 
obtained should give values of residual elastic strain 
and permanent sets as indicated on the right-hand side 
of Fig. 24. That the given form of the relaxation 
diagram is probably a fairly accurate representation 
of the actual behaviour of the assembly may be roughly 
checked by a comparison of the values of the ordinates 
OO’ and X’Y’, which should be equal. Actually, the 
value of OO’ is 0-0164 in., while the “ observed ” value 
of X’Y’ is 0-0147 in. The main cause of this dis- 
crepancy is probably lack of precise information regard - 
ing the distortion of the gasket. 

eturning to a more general consideration of Fig. 24, 
an increase in life of the joint will result if the distance 
between the bolt relaxation and bolt creep curves— 
represented by PM—can be maintained at a greater 
value by alteration in design. Such a result is capable 
of being effected by an increase in the stiffness of the 
flange, thus reducing its creep, and, or instead, a 
reduction in the elastic stiffness of the bolts, e.g., by 
an increase in initial tension, even though additional 
creep is thereby induced; a marked reduction in the 
creep of the gasket would also be advantageous. As 
indicated in Fig. 24, a very large proportion of total 
creep occurs in the com tively early stages. This 
fact is well known and forms the basis of the practice 
of tightening up bolted connections when a suitable 
period of service has been endured. This suggests 
the ibility of the use of some equivalent process 
which could be applied to the material of the joint 
before its first assembly. A preliminary soaking at the 
| temperature of stressed bolts might be a practicable 
procedure. The flange problem seems to present more 
difficulties, but some metallurgical process of treat- 
ment or working might be possible. In any case, 
apart from technical difficulties, the real advantages 
of such pre-treatments compared with merely re- 
tightening would have to be considered with due regard 
to cost and convenience. 

It has been decided to carry out three more full- 
scale tests, generally similar to test No. 1, in order to 
obtain data for extrapolation purposes. A different 
test temperature will be adopted in each case and 
greater initial elastic bolt strains will be employed. 
In certain other small details, such as the material of 
the nuts, the thickness of gasket, &c., variations may 
be made from the previous test ; also, as the test has 
revealed the extremely small distortions which have 
to be recorded, even more sensitive methods of measure- 
ment will be employed. 











THE SHORTER-DOUBLE-DURO PRO- 
CESS FOR SURFACE HARDENING. 


On a number of occasions we have referred in our 
columns to the Shorter process for the surface hardening 
of steel gears and other machine parts and, in Septem- 
ber, 1934,* we gave some prominence to an interesting 
series of tests carried out at the Central Research 
Department of Messrs. The United Steel Nps puree: 
Limited, Stocksbridge, on a number of steels subjected 
to the Shorter treatment. As our readers are aware, 
the Shorter process, which takes its name from that 
of Mr. A. E. Shorter, M.B.E., M.I.Mech.E., managing 
director of Messrs. Shorter Process Company, Limited, 
Celtic Works, Savile-street East, Sheffield, 4, is a 

recision method for local hardening, in which the 
oer of the steel by an oxy-acetylene blow pipe 
and the rapid cooling of the heated surface are mechani- 
cally controlled, Recently, the scope of this local 
pase Togrven ware} process has been extended and made 
applicable to the pins and journals of crankshafts, rollers, 
and other parts of cylindrical form which are subjected 
to frictional wear. The new process is known on the 
Continent as the Doppel-Duro process, and we under- 
| stand that in Germany some 250,000 cranks have been 








* ENGINEERING, vol. exxxviii, page 337 (1934). 
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hardened by this method. Messrs. Shorter Process 
Company, Limited, have acquired the sole British 
rights, and to them we are indebted for some particulars 
regarding this new process, which is termed the 
Shorter-Double-Duro Process in this country. 

Few data of a technical nature are available, but we 
are informed that the unit to be hardened is mounted 
on @ machine of the crankshaft-grinding type. Care is 
taken to ensure that a range of speeds can be obtained, 
since for each diameter to be hardened there is a critical 
speed of rotation and a critical time of heat application. 
As is the case with the original Shorter process, the 
new development depends upon the rapid application 


Taare IL. 


Carbon | Manganese. Nickel Chromium 


Per cent. | Per cent Per cent Per cent 
0-35-0-40 | 12-14 | Nil Nil 
0-35-0-40 | OF3-0-5 3:°0-3°5 Nil 
0-35-0-40 0-3-0-5 3-0-3-5 0-6-1-0 


| 
| 
of heat to the work piece, the rate of application 
being such that there is a limited accumulation of 
heat at the outer surface sufficient to raise it slightly 
above the Ac, critical point. When this temperature 
is reached, the heated metal is rapidly quenched, as 
any delay in this operation causes heat dissipation 
into the core of the metal. The process produces a 
hard outer skin varying in depth and width according 
to the particular requirements of the client, but it 
is stated that experience has shown that a penetration 
of 5 per cent. of the diameter of the cylindrical piece is 
most effective. 
transition from the very fine and hard martensitic skin 





” 
\ | 


to the tough sorbitic core progresses with extremely 
fine gradations. When the new process was first 
applied, it was found necessary to leave a gap in the 
hardened steel surface when returning to the point of 
commencement of the treatment. This, we understand, 
has now been entirely eliminated and a uniform depth 
of treatment and regular hardness over the whole 
surface secured. 

Messrs. Shorter Process Company state that most 
crankshaft steels, provided they are of the straight- 


Taste II. 


Hardness 
Number. 


% per cent. nickel Diamond Pyramid, 660 
steel. Treated 16 deg. SO kg. | 677 
by the Shorter- 677 
Double- Duro 660 
Process 660 

504 


504 
580 
552 
580 
jee 
642 
642 
677 
660 
230 


Indenter and 


Test Described 
Load Applied. 


No. as 


| 4 per cent. nickel- Diamond Pyramid, 504 
chromium steel 136 deg. 50 ke. | 594 
Treated by the 610 
Shorter- Double - 552 

! Duro Process 526 

356 
336 
371 
458 
448 
580 
504 
610 
594 
276 (2) 


hardening grades, lend themselves to treatment by the 
new process, and very successful results have been 
obtained on the steels falling withinthe range of analyses 
shown in Table I. In hardening these steels it is 
claimed that Scleroscope readings of 75-85 can be 
confidently expected. Some actual results obtained 
on the steels falling within categories 2 and 3 in Table I 
have been communicated to us and are quoted in 
Table IT, the hardness tests after treatment having 
been conducted by Messrs. The Sheftield Testing Works, 
Limited. Test No. N.348 refers to a 2-in. diameter bar, 
the depth of hardened skin of which is 0-16 in., while 
No. N.349 concerns a 2}-in. diameter bar hardened to a 





DIAGRAMS OF THREE MONTHS’ METAL PRICES. 


DECEMBER 35 JANUARY 36 FEBRUARY 36 ’ 
24 60 2 6B 20M %I02 6S WHHUMUUBIOS ST AB NIABA L 


24 


29 
—& 


It is particularly emphasised that the | 


24 6WMDRBGBWABWMIEC6G SES WOUBWMNMAABWMIETUNBSHOABA 
DECEMBER’3S JANUARY 36 FEBRUARY 36 “ENcINEERING’ 

| Norsz.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
| the London Metal Exchange for “fine foreign” and “standard” metal, 5 ata The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
| steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
| pig-iron prices are for t Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
| silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 
| box, but in all other cases the prices are ton. Each vertical line in the di m represents a market day, 
and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 
| they represent ls. each. 








| depth of 0-13 in. The method of listing the diamond- | and amendments which have found place in the publica- 


| pwramid hardness numbers in Table II will be clear | tion, and the reasons which led to their adoption. _ 
Md : : , : from the tightening of the limits imposed in the specifica- 
my ths codeinganying Giagram. The inj — | tion under the test for stability in bulk, a reduction in 


| were made in a straight line from point a to point 4, a f , 
. - .’ | the proportion of emulsifying agent, and an improvement 
and the first hardness number given for each steel in | in the specification for the basic bitumen employed, the 
the Table is that for point a. Each succeeding point | main points of difference between the new and the old 
|in the diagram represents an impression, the corres- | specifications are in regard to the limits of viscosity for 
| ponding hardness number of which is givenin the Table. | various methods of use and in the introduction of the new 
| The last hardness number but one is that for point 5 | lability test. The importance of viscosity and of the 
|in the diagram. The hardness value of the core was | %¢W lability test are fully discussed in the brochure. 


measured at point x and this is the last hardness number esear” 

| given for each steel in Table II. Impact tests were Locxine DEvIcEe Tests. —Some interesting particulars 
also tad out‘ and we undetstand that it found | of a test made at the National Physical Laboratory on 
a Aaer-memennee at ib was found | the “ Palnut ” safety locker washer are to hand. This 
that the values were entirely unaffected by the harden- | device, which is een by Messrs. The Palnut. Company, 


| ing process. This retention of the original core pro- | Limited, 26-30, Holborn-viaduct, London, E.C.1, consists 


perties is one of the most important features of the | of a sheet-steel stamping with a central hole provided 
process, a shaft having a tough centre possessing high | with projecting tongues. The outer edge of the stamping 
resistance to bending, torsional, and vibrational stresses. | i§ hexagonal, and it is screwed down on the top of the 
It is claimed that no expensive plant is necessary, as | "“* %° be locked by an ordinary spanner. V _— oe 
sh apparatus as is required can easily be embodied | P°*tion the tongues engage with the thread of the © 
rope ro, - , | projecting through the nut, and effectually prevent the 
in the mass-production systems conducted in most | fatter from slacking back. The tests were carried out 
motor-car and other engineering works. lon bolts } in. in diameter with Whitworth threads and 
| having ordinary nuts and the safety locker washer The 
bolts were subjected to continuous vibration at ampli- 
Aspuactic Brrumen Roap Emutsions.——With refer- tudes ranging from th in. to # in. The device did not 
| ence to the revised British Standard Specification No. 434, | fail in any of the tests, the total duration of which wes 
1935, concerning asphaltic bitumen road emulsion for | 83 hours, embracing 6,298,000 vibratory cycles, although 
penetration (grouting and semi-grouting and surface | during the run 17 bolts and a bar of the testing frame 
dressing), the Road Emulsion and Cold Bituminous Roads | were broken. The average torque required to remove 
Association, Limited, 66, Victoria-street, London, 8.W.1, | the nuts after test was slightly in excess of that required 
has prepared a small brochure describing the alterations | to slacken bolts which had not been subjected to vibration. 














uN 


in 
nt 
ne 
ld 
or 


he 


us 


y> 
te 


in 
alt 
he 
ut 
nd 
he 
ili - 
ot 


gh 
me 
ve 





ENGINEERING. 





275 





MARCH 13, 1936.) _ 


- a 





DISTRICT HEATING PLANT AT 
THE SWISS FEDERAL INSTITUTE 
OF TECHNOLOGY, ZURICH. 

(Concluded from page 221.) 

Tue fuel handling arrangements for the boiler 
house are interesting and unusual. A tunnel of 
the Swiss Federal Railways runs directly under the 
laboratories and advantage was taken of this by 
sinking a shaft from the boiler house to a point 
alongside the tunnel and making connection between 
the two by means of a horizontal gallery. The 
arrangement is shown in Figs. 10 to 12 on this page, 
for which we are indebted to our contemporary the 
Schweizerische Bauzeitung, together with some other 
detail features of this description. A pneumatic 
conveying plant is installed in the shaft. This 


with automatic shaking arrangements, which 
remove most of the coal dust. The air is then de- 
livered by a blower, as primary air to the boiler 
furnaces, so that even the finest coal dust is con- 
sumed and no contaminated air is discharged to the 
atmosphere. The pneumatic installation was sup- 
plied by Messrs. Daverio and Company of Ziirich. 
The coal passes from the delivery bunker through 
doors, to a hopper-shaped transfer bunker, which 
can be seen in Fig. 10, and from there is fed through 
an outlet valve to a bucket conveyor. The lower 


end of the bunker and part of the conveyor are 
illustrated in Fig. 14, on page 276. The conveyor, 
as will be seen from Fig. 10, passes vertically up 
the side of the boiler house and above the service 
bunkers, travelling then down the other side of the 





boiler house and below the boiler floor back to the 









































vided with Thoma transmission with an infinitely 
variable, hydraulic, speed gear. The installation 
also includes a Ljiingstrom air heater, an economiser, 
forced and suction draught fans and a plant for 
dust extraction. Primary air enters from below the 
grate and secondary air from above. About 80 per 
cent. of the water used by the boiler is recovered 
condensate, and the make-up is distilled and treated 
in a Permutit plant. The boiler as its name implies, 
consists of a single tube in which the water is pre- 
treated, evaporated and the resulting steam super- 
heated. The expression “ Mono-tube”’ must not, 
however, be taken too literally. Up to a capacity 
of about 10 tons of steam an hour, a single tube of 
from 2} in. to 3 in. in diameter is employed. As for 
larger outputs, tubes of larger diameter would be 





required, having a smaller surface relative to their 
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consists of a suction tube 6 in. in diameter con- 
nected toa five-stage turbo-suction pump constructed 
by Messrs. Brown Boveri and Company. The lower 
end of the suction tube is provided with a horizontal 
end section having a movable flexible end piece. 
The coal is lifted a height of about 130 ft. at a speed 
of 100 ft. per second, the capacity of the plant being 
4pproximately 20 tons of coal per hour. The con- 
sumption of coal in the station during the winter 
months is about 60 tons of coal per day, and as there 
18 no traffic on the railway from about midnight 
till the early hours of the morning, a coal train may 

stationed in the tunnel and coal conveyed direct 
from the wagons to a delivery bunker at the top 
of the suction tube. About 100 tons of coal may be 
handled in a night. ‘The bunker can be seen to the 





left of Fig. 10, directly below the suction pump 
“ompartment. The pump is arranged to be driven | 
either by an electric motor or a steam turbine. 

The lifting air separates from the coal in the | 


bunkers is passed through weighing machines on 
its way to the furnaces. The arrangements also 
allow coal to be transferred from one service bunker 
to another, so that in this way two types of coal 
may be mixed if desired. The bunkers are provided 
with extra outlets which lead to the conveyor in 
the boiler house basement. Two of these are illus- 
trated in Fig. 15, on page 276. Coal may be dis- 
charged from any bunker in this way and carried 
by the conveyor to the upper side of any other 
bunker for discharge. 

The arrangement is also used for handling the 
ashes and clinker. A clinker breaker is situated 
below the ash pits, and from this breaker the ashes 
and clinker are fed to the conveyor which transports 
them to an ash and clinker bunker, which can be seen 
to the left of the service bunkers in Fig. 10. From 
this they may be loaded, by the pipe connection 
shown, to lorries in the yard. This yard also provides 
an alternative method of supplying the plant with 
coal by road. The lorries tip, through the trap shown, 
into the transfer bunker. The boilers are also 
arranged for oil firing, the oil being lifted from tank 
wagons in the tunnel by means of two Sulzer centri- 
fugal pumps and delivered to oil tanks situated below 
the station yard, as shown in Fig. 10. 

Before leaving the power station equipment some 
reference may be made to the Sulzer Mono Tube 
steam generator. This, which as already stated, 
produces 39,600 lb. of steam per hour, at a pressure 
of 1,420 lb. per square inch, is fitted with a Stein- 


cross-sectional area and introducing difficulties in 
handling during manufacture and erection, it is the 
practice to employ two tubes in parallel for greater 
capacities. Eachcomplete tube is about5,000ft.long, 
and is built up of lengths bent to the required shape, 
and welded together. Water is forced through the 
tube by a three-throw pump on the counter-flow 
principle, the feed water being introduced where the 
flue gases leave the furnace and evaporation and 
superheating taking place where the tubes are ex- 
posed to full radiation. The increase in volume of 
the water and steam, as they pass through the tube, 
finally result in a high velocity and very effective 
heat transmission. The feed pressure is 2,000 Ib. 
per square inch, and the power absorbed in the pump 
is about 2-7 per cent. of the work available in the 
steam produced. 

The boiler is fitted with apparatus which automati- 
cally regulates the pressure and temperature of the 
outgoing steam. This is shown diagramatically in 
Fig. 13, above. A pressure-control valve, not indi- 
cated in the diagram, holds thesteam pressure approxi- 
mately constant at the superheater outlet, and as 
the rate of feed-water supply is controlled auto- 
matically to correspond with the rate of firing, by 
varying the speed of the pump, the temperature of 
the issuing steam is controlled within limits depend- 
ing on the rate of change of load. With rapid 
fluctuations in the load, however, this method of 
control is not sufficiently sensitive, and in order to 
obtain a closer regulation, arrangements are made 
to inject a small quantity of water into the tube 
at a point in front of the superheater section. The 
apparatus shown in Fig. 13 controls both the injec- 
tion water and the rate of feed. The injection 
valve a and the feed pump 6 are controlled by servo- 
motors c and d, which are operated by oil under 
pressure from the line e. A thermostat f situated 
at the outlet from the superheater is connected with 
an isothermal regulator; this consists of a control 





miiller zoned travelling grate and independent oil | 


delivery bunker, and passes through two filters, | firing. The grate is electrically driven and is pro-| together through a throttle k. This servo-motor 


valve g and a servo-motor h, which are connected 
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controls the oil pressure in the line e by means of a | 
spring-loaded valve /. Any change in the tempera- 
ture of the steam will cause oil to flow between the 
valve g and the servo-motor A, through the throttle k, 
either in one direction or the other. This results in 


a change in oil-pressure in the line e, and conse- | 


quently operation of the servo-motors cand d. The 
variation of oil pressure is very nearly proportional 
to the speed of the piston of servo-motor A and thus 
to the rate of change of steam temperature. In this 
way the isothermal regulator in conjunction with 
the thermostat, not only controls the steam tempera- 
ture, but regulates it in terms of the time factor, so 
that an accurate and sensitive control is obtained. 
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La Traction Electrique et le Chemin de Fer. Volume 1 
Cinématique et Dynamique de l' Exploitation des Chemins 
de Fer. By H. Panopt and A. Térrer. Paris: Dunod. 
[Price 148 francs.] 

Tue name of Professor H. Parodi is so well known 

in connection with railway electrification, and, in 

particular with the conversion to electric working 
of the Chemin de Fer d'Orléans, that a treatise by 
him will be welcomed as much outside France as in 
his own country. 
and interesting 


Parodi 


introduction, M. 


with all matters relating to railway electrification. 


If we may judge from the first volume now under | 
review, written by M. Parodi and his colleague, | 


M. Tétrel, this intention will be carried out in a very 
thorough manner. Before leaving the introduction, 
however, attention may be drawn to the interesting 
general survey made therein of railway electrifica- 
tion. It is indeed refreshing to find conviction so 
well based on knowledge and enthusiasm that 
becomes infectious. 

In a comparison of the regularity of electric with 
steam working, we are told that one system has 
shown that with 190 trains daily the electric trains 
were on an average 3 seconds late and the steam 
trains 49 seconds late. On hilly routes, such as 
occur in Italy and the United States, trains are run 
with much greater regularity with electric haulage. 
Similarly, details of relative safety are given. At 


the end of 1933, the electrified routes in Europe | 


approached 13,000 km. ; of these, Germany, France, 
Italy, Sweden and Switzerland have each about 
2,000 km, to their credit. The effect of water power 
is here clearly indicated, 

We now come to the subject matter of the first 
volume, which can, perhaps, be best summarised 
under the title of mechanics of motion on railways. 
The definitions are illustrated by data, largely 
based on the French railways, and much of the 
information here given is independent of the mode 
of haulage. 
with would be included under any general treatment 
of railway working. Attention is drawn to the 
simplicity resulting from a single type of locomotive 
for all trains. All problems, such as 
standards of design, repairs, spares, engine sheds, 
train crews, &c., are reduced to their simplest form. 
It would seem that three types of electric vehicle 
suffice for all services on lines such as the Paris- 
Orleans: motor coaches for suburban traffic; BB 
locomotives for ordinary passenger and goods ser- 
vices; and 1.D.1. or 2.D,2. types for express trains 
with speeds of 120 km. or 150 km. per hour. 

Where discussing signalling, ample space is given 


classes of 


automatic and track signalling, also means for 
repeating the control signals on the locomotive. 
The building up of the time table is a particularly 
interesting study, comprising variety and density of 
traffic, terminal arrangements, suburban services, 
track capacity and so on, and offering many oppor- 
tunities for graphical representation. 

The second part of the volume is devoted to 
dynamics, and here the analysis becomes more 
mathematical. Shown together, the characteristics 
of direct-current and single-phase series motors are 
remarkably similar, and they can be treated alike, 
while their performance is entirely different from 
that of the steam locomotive. 


In the first sentence of a lengthy | 
tells us| 
that the authors’ object is to deal as fully as possible | 


Indeed, many of the problems dealt | 
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Fig. 15. 
| 

|very thoroughly, the method including graphical 
‘and analytical treatment, approximate and simpli- | 
fied. Here the novice would appreciate the assist- | 
ance of a teacher, or, alternatively, the reader would 
|be pleased if he had passed through a course on | 
| traction in his student days. The steam locomotive | 
| is considered as well as the electric locomotive, while 
| the latter is dealt with for both the ordinary case 
|and for the case with regeneration. In view of the | 
fact that the cost of electric energy may be the | 
| largest item of expenditure in electric traction, the 

| detailed treatment is fully justified. 
We now come to the mechanical side : axle loading, 


jand so on. Obviously the greater part of the 
| discussion here is of general application to railway | 
|working. It is interesting to note that the average | 
| value of the coefficient of friction is taken to be | 
|0-22, with 0-34 and 0-1 as the upper and lower | 
limits. Applied to a given case, it is shown that the 
|adhesive weight of a steam locomotive must be | 
30 per cent. greater than that of an electric loco- | 
motive. Everyone who has studied train-resistance | 
formule has been astonished at their number and | 
variety. Consequently it is not to be wondered at 
that 100 pages are devoted to this subject. The 


|for they state that for European countries, parti- 


The problem of energy consumption is attacked | cularly for France and Germany, the agreement is to assist the secretaries, engineers and managers © 





authors’ conclusion, however, is rather comforting, | 


CoaL-Mrx1nG CoNnNECTIONS TO CONVEYOR. 


sufficiently close, provided care is taken to apply 
the formulz to similar sets of conditions. The dis- 
crepancy between American and European formule 
is not considered to be abnormal when the differences 
in practice are taken into account. Then arises the 
question of the formula to be adopted when laying 
out a project. For present-day practice in Europe 
they recommend for passenger coaches the formule 
of the Prussian State Railways, of Aspinall, of 
Strahl (latest), and of the Belgian railways; 10 
goods wagons, the last two. The final chapter, 
also extending over 100 pages, is devoted to brakes, 


| and it is difficult to think of any system not dealt 
to methods involving the use of electricity, such as | adhesion, the factors comprising train resistance, | with. 


Enough has been said to show that in this volume 
a first-rate book on electric traction and railways 
has been made available for all engineers and 
students who are concerned with these subjects. 


Electricity Law and Practice—A Handbook on the A pplica- 
tion and Effect of the Electricity (Supply) Acts, 1882 
1935. By R. H. SrupHotme, M.A. London: 5! 
Isaac Pitman and Sons, Limited. [Price 30s. net.) 

“ Tue first and last object of this book,” writes the 

author, in his preface, “is utility.” It would be 

difficult, nay, impossible, to imagine, for 4 legal 
text-book, a better object than this. Mr. Stud- 


holme’s thesis on the law of electricity is intended 
t 
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authorised undertakings; consumers and other 
owners and occupiers of property desirous of knowing 
and ascertaining their rights ; clerks and surveyors 
of local authorities and county councils ; and, lastly, 
members of the legal profession who are called upon 
to advise upon matters which involve a knowledge 
of the law of electricity. 

For all these potential readers, the author has 
prepared a work which should prove to be of great 
value. Having made a general survey of electricity 
legislation, he explains, so far as is necessary, the 
position of the Minister of Transport, and describes, 
somewhat more fully, the powers and duties of 
the Electricity Commissioners, Joint Electricity 
Authorities and the Central Electricity Board. 
Chapters are further devoted to power companies, 
to“ other authorised undertakers,’’ and to monopoly 
rights and unauthorised undertakers. 

Mr. Studholme has arranged his work according 
to a plan which is by far the best from the lawyer’s 
point of view. After dissertations of a general 
nature on various important matters, he sets forth 
the relevant statutes themselves with explanatory 
notes. First among these Acts we find, of course, 
that of 1882, a measure which, notwithstanding the 
lapse of more than fifty years, still retains its 
original form—subject to one or two slight amend- 
ments. 

But what a welter of Acts of Parliament affecting 
the supply of electricity have been passed during 
the period that has since elapsed! It would almost 
seem as if the legislature, anxious, every now and 
then, to fill up time (or the Statute Book), has turned 
to the supply of electricity as a promising topic ! 
And through all “ electrical ” legislation of the last 
fifty years there seems to run the note that the 
supply of electricity is and should be a public, as 
distinguished from a private, matter; that as far 
as possible, any private citizen should be prevented 
from supplying electricity for profit; and that 
those who do supply current for light or power 
should be kept in order by duly constituted boards. 

Has it been best for the body politic to render 
the supply of electricity a matter for public rather 
than private enterprise ? That is a question which 
it is wellnigh impossible to answer. So rigorously 
has private enterprise been restricted that it has 
never had a fair opportunity of showing how it 
could cater for the general public. 

To those who supply electricity under existing 
conditions, as well as to those who use it, Mr. Stud- 
holme’s admirable book should provide the means 
for solving many of the innumerable problems which 
must arise in construing a whole host of statutes and 
regulations. 

Haulage and Winding. By GRANVILLE Poote. London : 

Ernest Benn, Limited. [Price 31. 3s. net.] 

OF the various operations included in the generic 
‘erm “ mining,”’ those involved in the transporta- 
tion of the broken mineral from the working face 
to the surface must be regarded, both from the 
technical and the economical standpoint, as of 
primary importance. From the earliest days of 
mining this particular problem has continued to 
provide an incentive to man’s ingenuity, and the 
early pioneer work to which it led provided no 
inconsiderable proportion of the fundamentals 
exemplified in the use of mechanical devices, machi- 
nery and steam power, upon which modern engin- 
*ering practice has been built. Neither has the end 
een reached, for, great as progress has been, the 
very nature of mining, by which distance from 
Working places to surface tends to become greater, 
demands ever greater and more economical handling 
and transport of mineral in the mine. The impor- 
tance of this factor has never been so well recognised 
4S at the present time, and indeed the remarkable 
Progress made during the past decade in mining 


Yr co ° 
— is In no small part due to the extensive 
— of modern machinery such as conveyors 
f 7 . - . “: 

* Various types, improved haulage and winding 
machiner 


Thi; y, and the widespread use of electricity. 

t is inevitable that with so many changes taking 
« ®e, the standard textbooks on mining should 
. ome out of date, and, further, that the limited 
4 formerly accorded to certain aspects of 
ning should now be totally inadequate to the 





|ance, therefore, of a treatise which specialises on 
the conveying and hoisting of mineral, with par- 
ticular reference to coal, needs no apology. An 
examination of Haulage and Winding shows that 
the author, Mr. Granville Poole, late H.M. Senior 
Inspector of Mines, now Professor of Mining at 
Armstrong College, University of Durham, has taken 
a vast amount of trouble to make this work com- 
prehensive and up to date. The value and practical 
utility of a book of this nature must, obviously, 
depend in no inconsiderable measure upon the 
illustrations. That there is no stint of diagrams, 
photographic reproductions, and even folding plates 
reproducing actual working drawings, will be 
realised when it is mentioned that these total 790. 
On the other hand, the name of the publishers, 
Messrs. Ernest Benn, Limited, is a guarantee of 
the excellence of the production as a whole. 

The general arrangement of the subject matter is 
based upon the natural sequence of operations from 
the time the coal is broken down at the face to its 
arrival at the surface. Conveyors, the importance of 
which in underground transportation has now become 
an accepted fact, receive the amount of attention 
they deserve. It is significant that between 1920 
and 1933 the number of conveyors used below ground 
in Great Britain increased from 823 to 4,756, and 
the amount of coal conveyed in the latter year was 
no less than 62,000,000 tons, or about 30 per cent. 
of the total output. In the same period the aggre- 
gate horse-power of electric motors in use for haulage 
purposes underground increased from 257,000 to 
411,000, whereas that in use for winding gear 
increased from 53,000 h.p. to nearly 154,000 h.p. 
From these figures, again, it is obvious that great 
changes have taken, and are still taking, place in 
our collieries, which of necessity bring in their 
train fresh standards of knowledge and a fresh 
outlook for engineers and students of mining. Yet 
probably in no other industry does the local factor 
assume such great importance as is the case in 
mining ; predetermined methods cannot be employed 
without first making a very close study of the local 
conditions, which vary in every mine. There may, 
for example, be very good reasons in the case of one 
mine why steam power should be used in preference 
to electricity for winding purposes. The up-to-date 
engineer, however, must be capable of making an 
adequate comparison; and in this connection we 
should like specially to commend Mr. Granville 
Poole’s excellent chapters on winding. Besides 
describing modern installations, attention is 
given to small mechanical details, so that the work 
is of an eminently useful and practical nature. 
Then there are new ideas: why, for example, has 
skip winding never been used in collieries in this 
country, in view of its proved success over many 
years in America, Germany, and elsewhere? The 
well-illustrated and comprehensive chapter on skip 
winding is not only extremely interesting, but, 
like much of this excellent book, also provides food 
for thought. 





HovUDREMONT. 
[Price 52.50 


Sonderstahlkunde. By Dr.-Eno. Eb. 
Berlin: Verlag von Julius Springer. 
marks. ] 

Tuts book on special steels states in its opening 

chapter the well-known fact that they are iron and 

steel alloys, the particular properties of which raise 
them above the ordinary steels which form the mass 
production of steelworks. The particular pro- 
perties of special steels are a result of their compo- 
sition, of the methods followed in their production, 
or of the methods of treatment. One only of these 
three conditions is sufficient to classify a steel as a 
special steel. Frequently, in fact in almost every 
instance, the three conditions are present simul- 
taneously. The special steels based on composition 
include, for example, alloys of iron with relatively 
costly metals, such as chromium, nickel, and tungsten. 
Those based upon the method of production com- 
prise a whole series of steels of the same compo- 
sition, such, for instance, as pure carbon steels 
having small additions of manganese and silicon, 
produced either in the basic converter, the Bessemer 
converter, the open-hearth furnace, electric furnace 
or in crucibles, depending upon the use they are 
destined for and the purpose they have to fulfil. 





requirements of the modern engineer. The appear- 


by the open-hearth process or in basic converters 
and is given the required special properties by subse- 
quent heat treatment. The book reviews mainly 
the steels which are special by reason of their initial 
composition, but adverts occasionally to the charac- 
teristic features which are imparted by the methods 
of production and treatment. 

Iron is, of course, the basis metal of the whole 
steel technique, and iron of the greatest possible 
purity is, in itself, a special metal; it cannot be 
produced as such in everyday metallurgical works 
practice, but only by electrolysis and by the carbonyl 
process and even then it contains traces of foreign 
materials. Following this remark, the book deals 
in detail with iron-carbon alloys, manganese, nickel, 
chromium, tungsten, molybdenum, vanadium, 
cobalt, silicon, aluminium, copper and other alloy 
steels, with the iron-oxygen, iron-nitrogen and other 
systems, all of which have formed the subject of 
exhaustive communications to the Iron and Steel 
Institute. The book measures 10 in. by 7 in. 
and contains 566 pages, admirably printed and 
illustrated by diagrams and micro-sections; it 
constitutes an interesting compendium on special 
steels. 


Origins and Development of Applied Chemistry. By J. BR. 
PartinetTon, M.B.E., D.Sc. London: Longmans, 
Green and Company, Limited. [Price 45s. net.] 

Tuts volume is worthy of careful consideration and 

a brief review of the several sections will show the 

importance of the studies. Dr. Partington is to be 

congratulated on the manner in which he has dealt 
with the subject matter, the admirable selection 
from the extensive data available, and the correct- 
ness of his conclusions without the confusion of 
elaborate detail. A systematic survey is made of 
the sources, production, and uses of materials in the 
East from the earliest times to the Bronze Age, 
some sections being developed to a somewhat later 
period. The treatment does not extend to India 
and China. A brief account is given of the general 
history and archeology of the regions concerned, 
particular attention being paid to the relations 
between the various centres of ancient civilisation. 

Reference is made to the geographical distribution 

of ores, which is a matter of interest in view of the 

fact that in some cases, sites worked in antiquity have 
again recently become of considerable economic 
importance. 

The initial section of the book deals with Egypt 
and is divided into three main chapters. After a 
general study of prehistoric Egypt, the Thinite 
Dynasties, the Old, Middle and New Kingdoms, 
the author proceeds to discuss the sources and 
production of metals and non-metals, reference 
being made to the belief of old historians of 
chemistry, that the Ancient Egyptian priests carried 
on chemical operations in secret, Actual evidence 
of this is, as stated by Dr. Partington, entirely 
wanting. Egypt from the earliest times possessed 
considerable knowledge of the technical arts and 
the Temples had companies of metal and glass 
workers attached to them. The sources, compo- 
sition and varieties of Egyptian gold are considered 
in detail and it is shown how practically every 
specimen of Egyptian gold contains a varying 
proportion of silver, the alloy approximating to 
the Greek metal “ elektrum.’”’ When the process 
of separating gold from silver became known, 
elektrum went out of use. 

In his study of Babylon and Assyria, the author 

discusses the historical aspects and then proceeds 

to discuss metals and non-metals. Leather was 
tanned, apparently in the Sumerian Period, both 
with alum and gall, and was of good quality at least 
as early as 700 B.c. Parchment of good quality 
was made and used by the later Babylonians and 

Assyrians for Aramaic documents, instead of clay 

tablets. With the completion of the description of 

the Egyptian and Mesopotamian cultures, the 
author follows a sequence in time, dealing with the 
early civilisation at Knossos, Crete and the whole 

ZZgean culture dependent upon it. In dealing 

with the archeology of Persia, the subject is divided 

into two main sections. The earlier period includes 
that of the Elamites ; the later period really takes 
us out of the true province of the preserit work and 





In a large number of instances, steel is produced 


brings us into the Iron Age. An excellent survey 
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the displacement of coils is not a prevalent cause 
of accident, the transmission of direct-current at 
pressures exceeding 3,000 volts is possible, and, if 


it is to be dealt with at all, the development of | 


“ oil-less ” switchgear deserves more than two lines. 

A great deal of space is taken up with detailing 
the conditions which installations must fulfil in 
order that they may comply with the various 
regulations, and here the author is on firmer ground. 
For instance, his insistence on a certain standard of 
workmanship is to be commended, no less than his 
recognition of the dangers of leaving extensions in 
the hands of the unskilled. Again, he realises that 
some blame must be ascribed to the user, and in 
this connection there will be those who hold that 
it is hardly fair to catalogue the fire that arises 
from draping a duster over a radiator under elec- 
tricalcauses. Mr. Hodges sets out the relative respon- 
sibilities of the insurance company and the supply 
authority with regard to electrical installations very 
fairly, and shows that the mandatory powers of both 
are small. The onus of ensuring safety lies on the 
owner Of the installation, and to obtain improve- 
ment in this respect is a matter of education. 

In his concluding chapter, Mr. Hodges makes an 
amende honorable by reassuring those who might be 
led by a perusal of his pages to think that electricity 
isdangerous. Inso doing, he points out that, gener- 
ally speaking, generating stations and substations 
are accepted at the minimum rate by insurance 
offices, and that the substitution of electric for other 
forms of driving is so far regarded as an improve- 
ment that the premium is often reduced. It is, 
perhaps, well to end on that note, and to say that 
we found the book as interesting as we hope it will 
prove useful to those for whom it is intended. 





Hutchinson’s Technical and Scientific Encyclopedia. 
Edited by C. F. Twernry and I. P. Surrsnov, 
A.M.1.E.E, Vol. II. Direction of Rotation to Hydrogen- 
Ion Concentration. London: Hutchinson and Com- 
pany, Limited [Price 28s. net.] 

Tuts publication is the result of the collaboration 
of a large number of eminent contributors, drawn 
from many spheres of industry and science, and is 
the second of the three volumes which comprise the 
series. It is a difficult task to determine what 
space to allot to particular subjects in a volume 
which deals with such widely varying aspects of 
technology and science, but a considerable degree 
of success has been achieved in this direction. The 
editors are to be commended on the continuity of 
style which is observed throughout the whole of the 
present volume. The sketches and diagrams have 
been well chosen, and skilfully prepared. 

In considering a volume of this nature, it is 
difficult to assess correctly the accuracy of the whole 
of the subjects dealt with. So far as it is possible 
to judge in a general survey the subjects appear to 
be extremely well covered within the limits set. 
The fundamental aspects are invariably given 
prominence and in many instances the reader is 
referred to sources of more detailed information 
on the particular subject discussed. Special atten- 
ton must be drawn to some of the sections which 
are of outstanding interest. In a discussion of dis- 
tortion in electrical communication, a survey is made 
of the general theory and of distortion in sound 
reproduction, telegraphic distortion and facsimile 
distortic m. The contribution on dyes by Dr. A. T. 
Peters is comprehensive, and covers raw materials, 
intermediate products and the general classification 
of dyes. The design and construction of electric 
cables is dealt with; the calcining and smelting of 
ores, and the refining of metals are discussed. Geo- 
physical methods are considered and the grid system 
in electrical engineering is described, reference being 
made to the Weir report, the British Grid and the 
constitution of the Central Electricity Board. The 
above will suffice to illustrate the wide field covered 
by this volume and the able manner in which the 
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105,000 - KW TURBO - ALTERNATOR 
AT THE BATTERSEA STATION OF 
THE LONDON POWER COMPANY. 


(Continued from page 112.) 


A srEctTion through the electrical portion of the 
105,000-kW set at Battersea showing the main 
alternator, house alternator and the two exciters 
is given in Figs. 23 and 24, on the opposite page. 
The main alternator is rated at 100,000 kW and 
110,000 kVA at 90 per cent. power factor, at which 
load the temperature rises in the stator and rotor are 
guaranteed not to exceed 80 deg. C. and 90 deg. C., 
respectively. It generates three-phase current at 
11,000 volts and a frequency of 50 periods. The 
rotor, which is illustrated in Fig. 25, page 288, is 
58 in. in diameter. It is built up of three separate 
forgings, which are kept in position by shrink links 
of high-tensile alloy steel. The coil-retaining rings 
are of high-tensile non-magnetic steel, in order to 
reduce the losses due to the stator and rotor leakage 
fields. It weighs 82 tons, and was balanced and 
tested at 25 per cent. overspeed at the maker’s works. 

The fabricated-steel stator shell is illustrated in 
Fig. 26, and after transport from the works, was 
completed on site. The winding is of the concentric 
type, and is heavily braced to withstand the excepe- 
tionally high stresses which occur on a unit of this 
size during short-circuit. Owing to the large 
current, special precautions had to be taken for 
the elimination of eddy currents. The armature 
conductors are therefore divided into a large 
number of parallel straps, which are transposed 
in the slots and the end conductors are also divided 
in parallel groups and transposed. The total weight 
of the stator is 148 tons. 

The alternator is connected to the existing 
80,000-kVA, 11/66-kV transformers through in- 
sulated lengths of copper tube which are joined 
together at intervals in oil-filled boxes. The rigidity 
necessary to withstand the short-circuit forces is 
thus obtained. These tubular conductors are run 
as two duplicate sets of three-phase connections 
and are paralleled close to the transformers. If 
one of the transformers is out of action the set 
can therefore supply 80,000 kVA to the remainder. 
The current transformers for the instrument and 
protection circuits are arranged on the neutral 
connections from the alternator and are placed 
on the surface of the inside of the concrete founda- 
tions immediately under the machine. They 
are adequately braced, and, while accessible when 
required, are properly screened. In order to 
ensure an orderly layout, pipes are provided for 
carrying both the main and auxiliary cables. 

The main alternator is cooled on the closed- 
circuit system, air being circulated by four fans. 
Two of these fans are mounted one on each end of 
the rotor, while the other two are each driven by a 
135-h.p. motor. The hot air leaving the alternator 
is cooled by passing it through four Metropolitan- 
Vickers Still-tube type air coolers, which are supplied 
with water from the circulating-water "bus main. 
The external ducting system is provided with 
dampers, which are pneumatically operated from a 
remote central point. These dampers are arranged 
so that either or both external fans can be shut 
down at reduced loads or high power factors. 
Cold air may also be drawn from the basement and 
discharged into the engine-room if the air coolers 
are out of action. An alarm is installed to call 
attention to any excessive rise of air temperature 
in the closed ventilating system, but, as the quantity 
of air is limited and full protection is provided 
against any sustained electrical fault, no special 
precautions against fire are necessary. 

The auxiliary alternator has an output of 
6,250 kVA at 3,000 volts and has its own closed air- 
cooling system which is located on the + 14 floor 
level at the side of the field suppression switches. 
Of the two exciters one supplies the main alternator 





subjects are discussed in the space available. 
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while the other is divided into two sections, one of 
which supplies the auxiliary alternator and the 
other the field circuits of the main and auxiliary 
exciters. A standby exciter for the main alternator 
is located in the basement and is driven by a 500 h.p. 


increased during disturbances on the “ grid.” The 
automatic voltage regulator has been specially 
designed to deal with the large excitation currents 
required by the quick response features of the main 
exciter, and high-speed contactors are used to obtain 
the maximum excitation voltage. 


(Z'o be continued.) 








THE LEIPZIG FAIR. 


As in former years, the main engineering interest 
of the Leipzig Fair, which opened on March 1 and 
closed on March 9, lay in the machine-tool section. 
We have commented on the trend of design, when 
discussing the exhibits in this section, for several 
years past, and the Fair which has just closed 
showed that progress is, in general, being continued 
in the same directions. There was, for example, a 
noticeable tendency to simplify the design in many 
classes of tools, while leaving the customer free to 
add additional elements to meet his particular 
requirements. This practice follows on a tendency, 
by no means confined to German manufacturers, 
to offer simple tools designed for a few specialised 
operations rather than universal models. Another 
noticeable feature of the designs exhibited was the 
very wide range of speeds and feeds available, and 
although in a sense this is a contrary tendency to 
that just referred to, it renders the machines 
suitable for operating on a wide variety of materials. 
Spindle speed ratios of 50 to 1 are obtainable on 
some of the lathes shown, a ratio of 80 to 1 is 
obtainable on a new vertical miller, while both 
boring and drilling machines had ratios of as high 
as 100 to 1. Another point to which attention is 
being particularly directed is the disposal of the 
swarf, and this may be illustrated by the M.W.F. 
lathes. In these machines, the swarf is directed 
into a central opening in the bed, where it passes 
on to a conveyor band running under the lathe. 
Reference has been made in previous years to the 
reduction of idle times, and to the centralisation 
and simplification of the controls, and further 
progress has been made in all these directions. 
Several machines embody single-lever control for 
such functions as starting and stopping the spindle 
and table-feed motions, operation of the clamping 
device for the work, and for starting and stopping 
the grinding head in the case of grinders. A good 
example of one-lever control is afforded by the 
Unger automatic profile grinder, the lever control- 
ling the rotation of the work, starting the coolant 
pump, quick-feed motion of the wheel to the work, 
change over to the grinding feed, the return motion 
of the slide, and the stopping of the work rotation 
and of the coolant pump. Some makers have 
adopted the practice of coupling up the various 
levers to simplify the control. Rapid handling of 
the work is facilitated in many machines by the 
employment of either electrically or hydraulically- 
operated clamping devices. As regards the materials 
used in the construction of the machines, 
cast iroh alloyed with nickel or chrome is very 
generally employed for the beds, uprights and 
tables. Guide ways are usually chill cast, and are 
ground rather than scraped. Some form of guard 
to protect the ways from chips and dirt is common, 
and felt strippers are also employed to clear the 
ways and distribute a thin film of oil. It is notice- 
able in connection with the arrangement of the 
drive that the flanged motor has been largely 
abandoned, the tendency being to reduce vibration 
either by mounting the motor low down in the 
bed or on an entirely separate base, and to drive 
through belting, or, more rarely, through silent 
chains or silent worm gearing. 

The rigid planer shown in Fig. 1, Plate XVII, 
and exhibited by Messrs. Maschinenfabrik H. A. 
Waldrich G.m.b.H., Siegen, is driven by two 
direct-current variable-speed reversible motors fed 
from a Leonard set. The planing speeds of the 
table may be varied from 4-5 in. to 22-5 in, per 
minute, and the return speeds from 11-3 in. to 
27 in. per minute. The auxiliary movements are 
controlled by special push-buttons and small motors, 
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The magnetic solenoid control system, effecting 
the automatic starting, stopping and reversing of 
the table motor, including an “ inching” device, 
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is housed in a cabinet, while push-button control | wheel carrier, a precision cylindrical guide being | 


boards are mounted respectively on the standard 
crossbeam, on a separate control post at each side 
of the planer, and suspended from a cable. The 
same cabinet also contains the reversing solenoid 
controls for the tool feed motions, which are driven 
from two reversible motors, A new feed control 
for large travel of the tool heads has been developed, 
giving feeds per table stroke of up to 80 mm., 
the feed rates being steplessly adjustable from 15 mm. 
to 80 mm. This control is made by means of the 
quick-adjusting motor for the feed motions of the 
tool heads, this motor being run for a predetermined 
length of time corresponding to the rate of the feed 
travel. The time is controlled by a separate small 
control mechanism consisting of a cam plate which 
short circuits a contact, the cam plate being rotated 
by a small control motor which is cut in at 
each reversal of the table. After the cam has re- 
volved one full revolution, the control motor is 
automatically cut-out. This feed-control system 
operates independently of the normal feed mecha- 
nism by the overtaking principle. 

Messrs. J. E. Reinecker A.G., Chemnitz, exhibited 
a new fine-turning lathe, shown in Fig. 2, Plate X VIT. 
The lathe may be employed for normal and fine- 
turning, as well as for screw-cutting operations. 
The main drive is taken from a pole-changing motor, 
the upper speed rate of which is utilised for the 
quick-return motion when screw cutting and also 
for fine turning. The speeds are variable from 
16 r.p.m. to 1,400 r.p.m. for a smaller, and from 
11-25 r.p.m. to 1,000 r.p.m. for a larger, model. 
These speeds apply when the spindle is supported 
in plain bearings; but if roller bearings are used 
the speeds may be increased to between 17-5 r.p.m. 


and 1,600 r.p.m. or 16 r.p.m. and 1,400 r.p.m. 


Speed-changing is effected by turning the hand-wheel | 


shown, which rotates a cam drum actuating sliding 
gears, the gearbox being placed in the bed 
pedestal. The drive is transmitted to the spindle by 
V-belting for the upper speeds, and by a double 
back gear for the lower speeds. The driving 


adopted instead of the usual square guide. As 
will be seen from the sectional drawings, Figs. 11 
and 12, on this page, the housing d carrying the wheel 
spindle a in the bearings 6 and c and the driving | 
flange motor e, is provided with two co-axial vertical | 
bores into which fit the journals or pins g, g’ of | 
the cylindrical guide tubes h, h’ bolted to the | 
housing. These tubes move in _ corresponding | 
bores k, k’ of the hollow tube j, which is of elliptical | 
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ever, be set-up for the circumferential seam welding 
of drums and similar objects, by swinging the upper 
electrode holder through an angle of 90 deg. and 
replacing the lower arm by an alternative arm 
carrying an electrode roller at right-angles to that 
of the arm shown. It will be clear that the upper 
electrode holder is carried by a vertical pivot, with 
means for clamping the holder in either of the two 
working positions, and that the lower electrode arm 
is bolted to a slotted face plate, making its replace. 


cross section and well reinforced and ribbed inter- 
nally, as is also the inner tube. The outer tube is 
centrally flanged at its bottom end to the machine 
| base. Rotation of the inner tube is prevented by 
the key f fitting into a corresponding keyway in 
the outer tube. The equalising strips n and q 


Fig. 1. 
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pulley runs in ball bearings, the spindle being | 


relieved from the pull of the belt. The feed gearbox 
is arranged for cutting a wide range of metric, 
Whitworth and module threads, and for controlling 
54 feeds and fine feeds. The leading screw has an 
unusually high accuracy. The feed shaft is of the 
multi-splined type. 


ensuring permanent accuracy. 


The quality and straightness or 
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of the shearing cuts are improved in a guillotine | 


shears, Fig. 3, Plate XVII, shown by Messrs. Henry 
Pels and Company A.G., Berlin, which differs from 
the conventional type of shearing machines in that 
the upper blade works with a “drawing” cut 
acting at an angular, rather than at a vertical, direc- 
tion. The movement results in obtaining quite 
parallel and also burrless cuts. The combination 
of the angular drawing cut with the variation of the 
cutting angle is responsible for the universal gharacter 
of the machine, rendering it suitable for a wide 
variety of materials. The upper blade slide is 
guided in the conventional way at both ends, but, 
in addition, it is backed up over its total length 
by a well-ribbed beam, preventing its deflection. 
The body of the press is built-up of electrically- 
welded steel plates. The normal drive is trans- 
mitted from the electric motor to the flywheel by 
V-belting, and thence by a back gear to the main 
eccentric shaft, which actuates the upper blade 
slide by bell cranks. A _ pedal-actuated quick- 
acting clutch coupling engages and disengages the 
machine drive. After each stroke, the cutter slide 
is positively stopped ..t its uppermost position by a 
one-stroke lock, even though the operator should 
have neglected to release the pedal. The plate 
clamping beam needs no adjustment, and works 
independently of the plate thickness. The openings 
left in the beam permit of a convenient inspection 
of the shearing operation and adjustment of the 
line to be cut. 

The surface grinder, shown in Fig. 4, Plate X VII, 
and made by Messrs. Abawerk G.m.b.H., Aschaffen- 
burg, is built to meet the highest requirements of 
both accuracy and surface finish. A new method has 
been developed for the vertical adjustment of the 


jare pressed out by the adjustable springs m, 
ensuring a closely fitted movement free from any 
| play. -Although gears have been eliminated as 
| far as possible, the vertical adjustment of the wheel 
learrier is effected through a pair of hardened 
spiral bevel gears and an elevating screw, these 
| members giving absolute freedom from play or 
| backlash. The wheel spindle is driven either 
| directly through the flanged motor or indirectly 
|through V-belt transmission, a flexible coupling 
| being fitted between the motor and wheel spindles 
| to isolate the heat developed in the motor from the 
The latter are of the plain type, a special 
j}alloy being employed. No ball or roller bearings 
}are employed in the design of the machine. The 
|machine base and table are extremely rigid, so 
| that the effects of vibrations, if any, are entirely 
|neutralised. All members which are subject to 
wear are made of highly wear-resistant materials. 
Hydraulic power is used for moving the table 
longitudinally and transversely. 

A display of electric welding machines was made by 
| Messrs. Paul Knopp, of 17, Neue Griinstrasse, Berlin. 
| Two classes of machine were exhibited, each being 
| represented by two types, of which, in each case, one 
| is a general-purpose machine and the other a machine 
|intended for the mass production of similar or 
| approximately similar parts. The two main classes 
| are seam welders and butt welders, and in each case 
| we illustrate one of the models exhibited. The 
| seam welder, which is shown in Fig. 5, on Plate XVII, 

is the general-purpose machine. As will be seen, it is 
arranged with the axes of the electrode rollers at 
right-angles to the arms of the machine, and is 
adapted for longitudinal seam welds. It may, how- 


bearings. 


|} ment easy. 

As will be clear from the illustration, the upper 
roller is driven, power drive being conveyed to the 
machine through the cone-pulley shown. The 
drive to the roller is through intermediate gearing 
incorporating a cam action which has the effect of 
imparting a forward motion to the roller, which is 
followed by a shorter reverse motion. The electric 
circuit is maintained during this reverse motion 
which serves to break through any oxidation of the 
plate surfaces, and ensures that the current passing 
shall not be limited by resistance in the joint. At 
the end of the backward motion there is a short 
pause during which the current is switched off and 
the joint cools a little under pressure. This cycle 
is automatically repeated throughout the length of 
| the seam, which finally consists of a row of over- 
| lapping and strong welds. 

The upper arm of the machine is carried on a 
| pivot and the upper electrode is brought down on 
|to the work by means of the treadle, which is pro. 
| vided with a spring to return it to its upper position, 

when the foot is removed. A stop is provided to 
adjust the pressure on the work, while the speed of 
the roller, the length of the rest period and the 
current strength can all be adjusted. Current is 
conveyed to the electrodes through flexible connec. 
tions, and no part of the frame is alive. The elect- 
rode holders are water-cooled, the connections for 
flexible water pipes being clearly shown in Fig. 5 
The single-purpose production seam machine shown 
| is intended for the longitudinal seam welding of oil 
drums and similar articles. It has a fixed horizontal 
head along which the electrode roller traverses. 
| Below and parallel to the roller path, there is a long 
projecting shaft or rest, on which the drum to be 
welded is placed. Two sizes of machine are built, 
one having a roller travel of 1,030 millimetres and the 
other 1,530 millimetres. All controls are incorpo- 
rated in a single handwheel, so that the machine is 
in every way suited for operation by semi-skilled 
labour. 

Of the two types of butt-welders exhibited, we 
have selected the mass-production machine for 
illustration. It is shown in Fig. 6, on Plate XVII. 
The general-purpose machine is generally of the 
same type, but its various operations are hand- 
controlled. The mass-production machine is fully 
automatic, the whole cycle of closing the clamping 
jaws on to the part to be welded, switching on the 
current, increasing the pressure on the weld, switch- 
ing off the current while the pressure is maintained 
and opening of the jaws on the completion of the 
weld automatically following depression of the 
treadle. As the machine is entirely self acting, the 
operator can take up a second piece ready for plac- 
ing in the jaws while the previous piece is being 
welded. The various motions and pressures are 
adjustable, so that the machine may be easily 
adapted for different jobs. The mechanical motions 
are operated by cams working in an oil bath and 
the driving motor is provided with a pole-changing 
device, giving two operating speeds. The switch- 
ing on and off of the operating current is performed 
by a relay controlled by the cam motion. The total 
time required for making a weld varies from 6 to 20 
seconds, depending on the dimensions of the piece 
| being dealt with. The general arrangement of the 
| machine will be clear from the illustration, the 
| clamping jaws, as will be seen, lying in a horizontal 
| plane and being divided into two sections which are 
|able to adjust themselves independently to irregu- 
|larities in the part being dealt with. Current 5 
| supplied to the electrodes through flexible connec- 
| tions and the mechanism is not alive. 

A toggle drawing press was shown by Messrs. 
|Gebr. Gétz, Lauter. Fig. 7, Plate XVIII, 1s 4 
| rear view of a large model of the machine. Depend- 

ing on the size of the press, the body is made up 
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either of an integral or two-piece casting of special 
cast iron, the pieces being held together by four 
steel anchor rods. The table of the larger model 
has power adjustment by a separate motor. The 
crankshaft is synchronously driven from both ends, 
the shaft running in wide bronze bearings. The 
toggle-lever shafts and blank holder are actuated 
through a connecting rod and slide moving in 
slideways outside the left standard. Four screwed 
spindles and nuts are provided for the adjustment 
of the blank holder, which is guided by long pris- 
matic ways. The main drive is from an electric 
motor through V-belting, as shown, the driving and 
flywheel shafts running in anti-friction bearings. 
A multi-dise friction clutch is mounted on the 
flywheel shaft together with a band brake. From the 
flywheel shaft, the final drive is transmitted to the 
main crankshaft from both ends by double back 
gearing. Pneumatic means may be provided for the 
operation of the clutch, and an air-cushion device 
may be fitted for drawing operations. 

Speed changing on drilling machines is ordinarily 
made by sliding gears giving fine-stepped geometrical 
ratios. Stepless speed changing by mechanical 
means, known as the Keynan drive, is in common 
use, and in addition, the P.I.V. stepless chain gear 
drive has found a more extended field of application, 
as, for example, in the drilling machines exhibited by 
Messrs. Gebr. Reinhold, Gera.-Zwétzen. One of these 
machines is illustrated in Fig. 8, Plate X VIII, several 
units in this case forming a gang drill. The machine 
is remarkable for its stepless speed variation within 
4 total ratio of 1 to 100, giving a speed range of 
from 60 r.p.m, to 6,000 r.p.m. for the spindle. The 
P.LYV. gear is built into each head and is operated by 
& handwheel giving a stepless variation of 1 to 4. 
An additional three-speed spur gearbox, operated 

Y one lever, extends the range to that mentioned. 
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The ratio of each of the 
reduction gears is 1 to 
3-5, so that changing over 
from drilling to counter- 
sinking and reaming may 
be readily done. Speed 
changes may be made 
while the machine is run- 
ning. The readings of 
theselected cuttingspeeds, 
instead of the spindle 
revolutions, are shown on a graduated speed dial. 
The driving motors are vertically flanged to the 
housing which encases the spindle drive and the 
feed mechanism, as shown. The sliding feed gear 
gives four automatic feed rates, the feed movements 
being controlled either by hand or by semi- or 
fully-automatic means. One lever controls the 
following functions: engagement and disengage- 
ment of the feed motion, instantaneous engagement 
of the power return motion, quick overtake of the 
adjusted feed by hand, and drilling with hand feed 
onlv. 

The vertical miller illustrated in Fig. 9, Plate XVIII, 
exhibited by Messrs. Miller and Montag G.m.b.H., 
Leipzig, is designed to accommodate bulky work, 
the depth between the spindle axis and the front 
of the column being 720 mm., and the maximum 
distance between the work table and bottom end 
of the spindle, 800 mm. The machine is of the 
universal type, intended for milling both ferrous and 
light metals with ordinary and Widia-tipped cutters. 
A wide range in five steps, giving speeds from 
15 r.p.m, to 1,200 r.p.m., has been adopted for the 
cutter spindle, which is driven from a Leonard 
set, the latter being built into the top of the standard. 
The direct-current main spindle driving motor 
is vertically flanged to the standard, as shown. 
The motor spindle drives the cutter spindle through 
V-rubber belting at a speed reduction of 1 to 2-5. 
The lower speeds are obtained through a back 
gear operated from the left side of the standard. 
The three-phase current motor and the direct- 
current generator of the Leonard set are horizontally 
flanged to the extreme ends of the top standard 
casting, projecting from opposite openings. The 
table is driven from a separate feed motor flanged 
to the rear side of the standard. By means of a 
feed gearbox, the feed rates may be varied by 12 
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steps from 14 to 648 mm. per minute. Power is 
transmitted to the table through universally- 
jointed shafting, quick motions being also available. 
The main and feed motors are controlled by push 
buttons, the electric controls being contained in 
the standard behind a door at its right side. A 
speedometer and ammeter are fitted to record the 
adjusted speed and load of the spindle motor. 
The electrical connections are such that the spindle 
and feed motors are normally cut in and out 
simultaneously, but it is also possible to run 
them independently for a time whilst the required 
push button is being pressed. The two motors are 
electrically interlocked so that the feed motor 
stops if the main motor is cut out. A time relay 
may be provided, if it is desired to continue running 
the cutter spindle for some few revolutions to 
permit free-cutting of the cutter, after the feed 
motor has been disconnected. 

The new horizontal milling machine, Fig. 10, 
Plate XVIII, shown by Messrs. Wanderer-Werke 
A.G., of Chemnitz-Schénau, is adapted for light 
milling work. It is amply dimensioned to give 
sufficient strength and rigidity for meeting all 
requirements as to accuracy and surface finish, 
and to absorb the vibrations resulting from high 
cutting speeds in working with Widia-tipped cutters 
A total of eight spindle speeds is available for 
machining ferrous metals as well as non-ferrous 
light metals. Seven of these speeds are geometri- 
cally stepped, ranging from 67-5 r.p.m. to 540 
r.p.m., while the additional eighth speed is 1,500 
r.p.m., intended for milling light metals. Alter- 
natively, the speed range may be selected from 
96 r.p.m. to 750 r.p.m., with the additional speed 
of 2,150 r.p.m., permitting the use of cutters from 
3 mm. to 90 mm. in diameter for steel, and up to 
200 mm. or more for light metals. The drive of 
this machine is from a standard 1-+5-h.p. motor, 
running at 1,500 r.p.m. The power is transmitted 
by V-belting and two-speed gearing housed in the 
column, and thence by endless silk belting and 
sliding gears, the spindle being relieved from the 
tension of the belt. The table feed has 12 different 
rates, obtained by change gears, ranging from 12in. 
to 150 in. per minute. The rates may be also 
reduced to from 6 in. to 76 in., or increased to 24 in. 
to 300 in. per minute, 

The new long-turning bar automatic, made by 





282 


Messrs. Pittler Werkzeugmaschinenfabrik A.G., 
Leipzig Walren, and shown in Fig. 13, page 281, 
deserves special notice. Ut works on the principle 
of feeding the bar through a steadying guide bush, 
which runs in pre-loaded bearings, and past the | 
four stationary tools which are grouped like a} 
star on the face of the headstock and do not per- 
form any movements other than feeding to depth 
of cut, or profiling, recessing or cutting-off. The 
steadying rest is equipped with exchangeable 
bush inserts to accommodate various diameters. 
The pole-changing driving motor, housed in the 
base of the left-hand headstock, drives a counter- 
shaft through change gears, the work spindle being 
driven through textile belting. The ten geometric | 
spindle speeds are variable from 950 r.p.m. to peed 

| 


r.p.m. for a smaller, and from 750 r.p.m. to 6,000 | 


r.p.m. for a larger model. The spindle runs in ball | 
bearings and consists of a hollow shaft having a| 
sleeve moving axially within it and supported by a| 
slide. 

The hollow shaft carries the driving pulley, | 
so that the sleeve is relieved from the pull of the 
belt. The sleeve holds the collet chuck for the bar 
feed, controlled from a feed drum, slide and tube, an 
elastic coupling being provided between the two| 
last members to eliminate vibratory effects. Short | 
yripping times are obtained with a new quick-acting | 
device actuating the gripping and releasing of the | 
bar. The gripping collet is closed and opened | 
through an eccentric and slide from an auxiliary | 
camshaft, which is coupled and uncoupled from the 
main camshaft driven through the motor and double- 
worm gearing and pick-off gears. The return | 
movement of the bar, together with the return | 
of the feed tube, is prevented by means of a spring 
collar provided in the steadying rest The radial | 
movement of the tool holders is taken from levers 
and cams off the main camshaft, the axial play 
being neutralised by the tools working independently 
of each other against adjustable dogs, which serve 
for the fine adjustment of the depth of the cut. 
The tool holders are seated in carriers, and they are 
removed for re-grinding without necessitating the 
tools being taken from the holders. The right-hand 
housing accommodates the attachments. The 
normal screw-cutting attachment operates by the 
overtaking method, the speeds of the threading 
spindle being variable with three rates. The normal 
serew-cutting attachment may be replaced by a 
double-screwing, drilling, high-speed drilling, double- 
drilling, or combined drilling and screwing attach- 
ment, 

An additional attachment provides for burrless 
cutting-off, the work being held during this opera- 
tion in a chuck of a counter-spindle rotating at 
the same speed as the main spindle. A slitting 
cutter attachment, driven from a separate small 
motor and change gears, is also provided, the 
work being carried to the cutter by means of a 
cam-controlled transfer arm. A self-acting mecha- 
nism provides for the automatic stopping of the 
machine after the bar has been used up. 

The selection of speeds and feeds for lathes is 
sometimes left to the customer, and in other cases, 
subsequent alterations of speed and feed range are 
possible. A production lathe shown by Messrs. F. C. 
Weipert, Heilbronn a.N., and illustrated in Fig. 14, 
page 281, is provided with one single speed only 
which, if required, may be changed by additional 
belt pulleys. The machine handles chuck and 
bar work on a production basis, but it is also possible 
to turn work between centres. By exchanging 
the belt pulleys, five speeds, from 138 r.p.m. to 





540 r.p.m., or 365 r.p.m, to 1,460 r.p.m., may be 
obtained. The main spindle, which is hardened 
and ground, runs in adjustable bronze bearings. 
The driving motor is placed on a bracket behind 
the left-hand leg, and drives the spindle through 
V-belting and silent worm gearing running in oil. 
The saddle moves on long gibbed guides on the front 
side of the bed protected by a steel cover, and the 
facing slide runs on dovetail ways at the rear side 





of the bed, the same ways also serving for the 
tailstock, Power feed is derived from the main 
drive by change gears and transmitted to the 
front slide by a feed rod, in conjunction with a rack 
and pinion, and to the rear slide by a camshaft. 


(T'o be continued.) 
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SPORTS GROUND ROLLER. 


THE conditioning of the grass in sports grounds, play- 
ing fields, &c., has generally been considered to be a 
matter of frequent rolling, without taking into account 
the weight of the roller. Recent investigation has, 
however, shown that there is only a narrow range in 
which rolling can be effective, too great a pressure 
compacting the soil too much and too little leaving | 
it too loose. If a roller with a low total weight is 
used the pressure can still be too great if the rolling 
width is narrow. Messrs. Aveling-Barford, Limited, 
Grantham, have given special attention to grass 
rolling and have now developed the roller illustrated | 
by the photograph reproduced above. This roller, | 
known as the “ Barford Y6,” weighs 35 ewt. and has an 
effective rolling width of 6 ft., the combination giving a | 
rolling pressure of approximately 55 Ib. per inch of | 
width, which is the correct load to ensure flattening 
without interfering with growth. The weight is distri- | 
buted so as to give equal pressures per inch of width on 
both the front and rear rolls. The front roll, which is 
divided, has a total width of 2 ft. 7 in. and a diameter 
of 2 ft. 6 in. The rear rolls are 2 ft. 9 in. in diameter 
and are each 24} in. wide with a space of 23} in. 
between them, that is, they overlap the front track by 
3% in. on each side. 

The construction of the machine is notable for the 
extent to which electric welding has been employed. 
The rolled-steel frame is, in the main, welded at the 
joints and the rolls are also welded. Cast-iron hubs 
are bolted to the end plates so as to be renewable. The 
steering fork and forecarriage are formed of rolled-steel 
plate and are universally articulated so that rapid 
and accurate steering is possible over uneven ground. 
The steering is by means of a handwheel through 
irreversible worm gear. The engine is arranged trans- 
versely on the frame in front of the driver. It is a 
water-cooled two-cylinder four-stroke cycle petrol 
engine developing 12 brake horse-power at 1,500 r.p.m. 
The cylinders are arranged in a Vee, and the main 
moving parts aré pressure-lubricated, the cylinder 
walls and gudgeon pins being splash-lubricated. A 
vertical tubular radiator is provided and a belt-driven 
fan, the water-cooling system being of the thermo- 
syphon type. The metal bonnet seen behind the 
radiator is removable as a whole, so that access to the | 
engine is easily obtained. The tank seen near the | 
radiator is divided and contains 24 gallons of petrol and 
6 pints of lubricating oil. Power transmission from the 
engine is through a flexible coupling between the 
gearbox and the engine, and by means of spur gears and 
roller chain. The gearbox is oil-tight. The final drive 
is by a protected hardened-steel roller chain and a} 
totally-enclosed differential. Control is by means 
of forward and reverse clutches, movement of the lever 
being made in the direction of travel required. The 
differential can be locked or unlocked from the driver's | 
seat. There is a screw-operated hand brake and a} 
quick-acting pedal-operated internal-expanding brake | 
arranged on the transmission gear. The gearbox | 
gives two speeds in both directions, viz., 1-5 m.p.h. | 











and 3-35 m.p.h., but speeds up to 6 m.p.h. can be 
obtained by manipulation of the throttle. The power 
developed is sufficient to allow a triple mowing machine 
to be towed, suitable provision being made for attach- 
ment. Adjustable scrapers on all the rolls form part 
of the normal equipment, and a sprayer tank, of 20 
gallons capacity, with sprayer pipes to all the rolls, can 
he fitted if required. 








LETTER TO THE EDITOR. 


THE CANTIENY HIGH-PRESSURE 
BOILER. 


To tHe Eprror oF ENGINEERING. 

Srmr,—Your correspondent’s letter, published on 
page 239 of your issue of February 28, regarding the 
Cantieny boiler has been brought to our notice. 

Our technical department report that this boiler is 
not an experimentally modified unit, but that it is a 
design which has been evolved on a theoretical basis to 
remove certain known objections in the circulation of 
what might be termed a standard type of reduction 
boiler, and further, that units of various sizes and for 
various pressures and types of firing are in operation 
in Germany. 

While no tests have been made for the determination 
of the speeds of flow taking place in the tube walls, the 
separation level formed in the recirculating drum has 
been experimentally ascertained. The results have 
been found to agree satisfactorily with the theoretical 
calculations, and it would, therefore, appear that the 
anticipated circulation conditions are being reproduced 
in practice. 

Yours faithfully, 
For IyTeRNATIONAL COMBUSTION, LIMITED, 
A. CurRTIS, 
Publicity Department. 
Aldwych House, Aldwych, W.C.2. 
March 4, 1936 








JAPANESE MERCHANTS’ METHODS IN THE UNITED 
States.—H.M. Consul at Detroit, Michigan, U.S.A., has 
informed the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1, that Japanese firms make 
full use of the parcel post to acquaint United States 
firms in that district with their products. The methodical 
manner in which particulars of cost and shipping infor- 
mation are provided, with the samples posted, has 
attracted favourable comment among firms who have 
been recipients. The Japanese method follows a stan- 
dardised form-and the effectively-packed sample is covered 
by a notice somewhat as follows: ‘ This sample was 
sent by post. Consequently, its landed cost is out of 
proportion to the cost of the order. The apgresinatey 
correct landed cost is shown on the attached sample 
tag.” The tag tells the prospective client, in a concise 
manner, all he wishes to know regarding price in yeD, 
landed price in U.S. dollars, duty, charges, exchange 
and shipment particulars, &c. HM. Consul suggests 
that similar methods of approach might possibly be 
used by United Kingdom firms wishing to enter this 
market. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that, at February 24, 
there were approximately 10,475,000 insured persons 
aged between 16 and 64 at work in Great Britain. This 
was 126,000 more than at January 20, and 378,000 more 
than at February 25, 1935. The improvement since 
January 20 was most marked in the building and 
contracting industries. Employment in January had 
been seriously affected by the weather, and the 
improvement in these industries at February 24 is 
largely attributable to the milder conditions prevailing 
at that date. There were also substantial increases 
in employment between January 20 and February 24 
in the tailoring, boot and shoe and cotton industries, 
engineering, shipbuilding and repairing, pottery, earth- 
enware, &c., manufacture, brick and tile making, and 
shipping service. On the other hand, there was an 
increase in the numbers temporarily stopped in coal- 
mining, and employment showed a further decline in 
dock and harbour service, the distributive trades, and 
the motor-vehicle industry. 





At February 24, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,677,077 wholly unemployed, 259,292 
temporarily stopped, and 88,652 normally in casual 
employment, making a total of 2,025,021. This was 
134,701 less than the number on the registers at 
January 20, and 260,442 less than at February 25, 
1935. The total comprised 1,589,316 men, 65,564 boys, 
308,357 women, and 61,784 girls, 





Between January 20 and February 24, the number 
of unemployed workers on the registers decreased by 
10,222 in the London area, 10,095 in the South-Eastern 
area, 9,277 in the South-Western area, 29,788 in the 
Midlands, 29,957 in the North-Eastern area, 14,547 in 
the North-Western area, and 16,168 in Scotland. In 
South Wales there was an increase of 5,353. As 
compared with the position at February 25, 1935, there 
were 61,102 fewer unemployed in coalmining, 26,418 
fewer in engineering, &c., 15,436 fewer in shipbuilding 
and ship-repairing, 11,055 fewer in iron and steel, and 
10,056 fewer in metal goods manufacture. 


The Northern Ireland Ministry of Labour estimates 
that the number of people in insurable employment 
at the end of February was about 1,000 more than in 
January and about 9,850 more than 12 months ago. 
The total number of registered unemployed is 68,879. 


Several hundred men at the aeroplane works of the 
Fairey Aviation Company, Hayes, Middlesex, struck 
on Monday morning in sympathy with men who are 
out at the Stockport works of the same company. A 
section of the men at the Stockport works went on 
strike a few days ago because they objected to the 
employment on a certain job of a trainee from a 
Government instructional school. Both strikes are 
unofficial and have taken place in breach of agreements 
between the employers and the trade unions, which 
provide machinery of negotiation. The executives of 
the trade unions instructed the men to return to work 
pending a discussion of the points at issue through the 
usual channels, 

The strike of engineering operatives at the Hatfield 
and Stag Lane works of the De Havilland Aircraft 
Company, Limited, was settled at a conference between 
representatives of the employers, the Amalgamated 


Engineering Union, and the National Union of Sheet 
a Workers. The settlement terms were as 
ollows : 


“(1) The company will give recognition to 
the trade union shop stewards and observe the usual 
shop stewards’ procedure. (2) The company will call 
the shop stewards into conference at the earliest possible 
date for the purpose of discussing the bonus system, and 
to achieve a scheme that will be mutually satisfactory. 
(3) All employees will be reinstated in their former 
jobs.” The trouble was due to the introduction of an 
efficiency system, to which the men objected, and 
— to recognise and negotiate with the shop 
Stewards. 





Employee representation plans are claimed to be 
working very satisfactorily in the American steel 
industry. According to Steel Facts, a publication of 
the United States Iron and Steel Institute, close on 
100 per cent. of the employees of the Bethlehem 
Steel Company’s plants take part in the annual elections 
of representatives. Speaking in Chicago not long ago, 
Mr. Tom M. Girdler, president of the Republic Steel 
Corporation, said that, when enterprises were small, 
the natural procedure was for managements to go 
directly to employees to discuss their mutual problems. 


As industrial organisations grew larger, the benefits of 
Direct contact had now, 


that direct contact were lost. 





| however, been re-established in those industries which 
had adopted employee representation plans. Through 
these plans employees were enabled freely to deter- 
mine exactly whom they desired to present their point 
of view. If it were important that employees’ prob- 
lems should be laid before employers, it was equally 
important that employers’ problems relating to 
employment and wages should be laid before employees. 
Management and men would have to understand each 
other if there was to be balance in industrial relations. 





“* We, in the steel industry,” Mr. Girdler went on to 
say, “ are constantly being attacked by radical elements 
in the trade-union movement. As a matter of fact, it is 
the steel industry which has led the country in humanis- 
ing the relations between employer and employee. In 
the matter of safety, steel was a pioneer. In the matter 
of wages, our average hourly rate has for long been 
higher than the average industrial wage in this country, 
and is very much higher than the rates paid for similar 
labour in other countries.” 





The weekly organ of the International Labour Office 
at Geneva states that the Belgian Branch of the 
International Committee for the Diamond Industry 
has sent a letter to branches in other centres of the 
industry, containing proposals for international regula- 
tion of working hours, wages and apprenticeship. The 
communication says that the Committee has secured 
a definite promise from the Belgian Minister of Labour 
and Social Welfare to secure the of legislation, 
by which working hours in the whole of the Belgian 
diamond industry, including homework, will be fixed 
at forty in the week, with penalties for infringement 
(fines and imprisonment). The possibility of the 
introduction of a statutory forty-hour week in Belgium 
is a clear proof of the change in the condition of the 
industry, the letter continues. The Belgian branch of 
the Committee hopes that this change in the situation 
will facilitate the conclusion of an_ international 
agreement. 





With that object in view, the letter makes the 
following proposals: (a) To introduce, on a date to be 
fixed after consultation, a statutory working week of 
40 hours in all centres where diamonds are worked, 
with a corresponding increase of wage rates. (b) Inter- 
national regulation of the minimum rates of wages to 
be paid, based on the possibilities of living in each 
centre and the exclusion of any form of unfair competi- 
tion. (c) International regulation of apprenticeship, 
based on the maintenance of the existing number of 
hands by replacing systematically so far as possible 
employees who are unsuitable, disabled or incapacitated 
by old age. The Belgian Branch requests the other 
branches to express their views within one week in 
order that proposals may be worked out in full detail. 
As soon as replies have been received from the various 
centres, a careful study of their contents will be made, 
and within the shortest possible time a meeting of the 
International Committee will be convened. 





The Municipality of Tokio recently issued regula- 
tions giving the public employment exchanges of the 
city power to insure employers against any theft, 
fraud, &c., which might be committed by workers 
placed in employment by the exchanges. In order to 
secure the benefit of this insurance, the employers 
must pay a premium of either 60 sen or 1 yen per 
worker per year, which will entitle them to a maximum 
compensation of 50 yen in the former case and 100 yen 
in the latter. These regulations came into force on 
January 1. The Municipality hopes to obtain through 
this system a better working of the employment 
exchanges, to which many employers have hitherto 
been unwilling to apply. 





The Netherlands Government has drafted a Bill 
prohibiting the use of any new machines for the 
manufacture of cigars, until January 1, 1939. The 
measure has been submitted to the Economic Council 
for consideration. The premable states that, between 
1929 and 1935, unemployment among cigar workers 
attributable to mechanisation increased by 3,520; 
2,320 of these skilled workers have been replaced by 
unskilled hands, but it will probably be difficult to find 
other employment for the skilled cigar workers. 





Writing in the March issue of Labour on the subject 
of the Cotton Spindles Bill, Mr. A. P. Wadsworth says 
that the operatives have no objection to State inter- 
ference or control. “ Their objection is,’ he writes, 
“ that there is not enough control. They approved (in 
the T.U.C. Socialisation Scheme) of dealing as an 
urgent matter with the problems of surplus productive 
capacity. They regard the Bill as a piecemeal measure, 
which will be ineffective because it is not part of a wide 





plan for reorganisation, such as that which they have 





put forward through the T.U.C. (Other sections of 
employers in the industry are now discussing redun- 
dancy schemes, but there is no assurance that they will 
be co-ordinated.) The strongest objection is to the 
omission from the scheme of any compensation for 
operatives who may be displaced. The answer of the 
Government is that it will be difficult to choose between 
those displaced by the Bill and those displaced by the 
previous contraction of the industry. But neither the 
Government nor the employers have given the matter 
any serious attention. The scheme regards the cotton 
trade’s problem as one of surplus plant, ignoring that 
it is also one of surplus labour. It is a curious Bill, 
condemned by anti-Socialists as Socialistic and by 
Socialists as pure capitalism. The best thing that can 
be said of it is that it may, by its inadequacy, hasten 
more drastic measures of reorganisation.” 





The German National Association of Occupational 
Corporations recently celebrated the fiftieth anniver- 
sary of the establishment of the accident insurance 
system. The accident insurance system, which was 
established in 1884, is administered, according to Indus- 
trial and Labour Information, by bodies known as 
occupational corporations, in which undertakings are 
combined according to occupations. In 1934 there 
were 64 of these as against 68 in 1913, and they 
insured against industriai accident risks some 9,400,000 
workers, as against 9,500,000 in 1913. The occupa- 
tional corporations in 1934 were paying 350,000 pensions 
to workmen injured in accidents or their survivors, as 
against 587,500 in 1913; the total value of such 
pensions was 153,200,000 marks in 1934 and 110,100,000 
marks in 1913, while other compensation costs were 
32,200,000 marks in 1934 and 6,300,000 in 1913. These 
risks are covered by a system of assessment. 





Addressing the annual meeting of the Association, 
Mr. Krohn, Secretary of State in the Ministry of 
Labour, observed that the occupational basis of the 
organisation of insurance had enabled the corporations 
to carry out a close and valuable collaboration with 
the medical profession, thanks to which the treatment 
and cure of injuries caused by industrial accidents 
had been greatly improved. Thousands of victims 
who would formerly have been condemned to life- 
long invalidity were now placed in a position, after a 
longer or shorter period of cure or of re-training, to 
resume paid work either in their old occupation or in 
another. This development had saved the occupational 
corporations from an unduly rapid growth in the 
pension charges they had to meet. 


Continuing, Mr. Krohn said that the happy results 
of the great effort which had been made in regard to 
the improvement of curative treatment of injured 
workers, were reflected in the statistics. Thus in 1913, 
out of every 1,000 cases of injury, there were 118 cases 
of incapacity for work and 11 deaths, while the corre- 
sponding figures for 1934 were only 36 and four, 
respectively. It was true that these figures were not 
entirely comparable, since the disabilities estimated at 
10 per cent. and 15 per cent. in the figures for 1913 
were not counted in 1934, and since certain classes 
of accidents, which were not considered industrial 
accidents in 1913, were included in 1934. Nevertheless, 
these figures left no room for doubt as to the vast 
progress achieved as regards the restoration of the 
earning capacity of injured workers by a curative 
treatment adjusted with increasing success to the 
needs of those concerned. 





In stating the trade unions’ case for the restoration 
of the pre-June, 1931, conditions in his speech at the 
recent conference with the Engineering and Allied 
Employers’ National Federation, Mr. Little, the presi- 
dent of the Amalgamated Engineering Union, said that 
double day-shift and three-shift systems provided a 
satisfactory method of production in times of urgency, 
and could be used to speed up production and also to 
deal with unemployment. But under the existing 
agreement the payments made for work done under 
either shift system did not give the men concerned 
a full week’s wage; in fact, 45 hours’ pay was not 
adequate and really reduced the standard of living of 
the workers concerned. Where men were working 
under either system, complaints were heard which, 
because of the agreement, seldom reached the ears of 
employers. Such grievances made disgruntled men, 
and “ grousers’ were notoriously bad. producers—as 
employers had experienced time and again. In the 
opinion of the unions adjustments were necessary. 


The changes made by the 1931 agreement were made, 
Mr. Little said, on the ground that the industry was in 
a depressed state. That state of matters no longer 
obtained. The unions were, therefore, fully entitled to 
claim that the cuts made in 1931 should be restored 
without further delay. 
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Yo" BCTRIC LOCOMOTIVE,” | 300-H.P. DIESEL-ELECTRIC LOCOMOTIVE. 


. _ | 
Axovut eighteen months ago we gave a description | 


ELECTRIC LOCOMOTIVE. 


300-h.p. Diesel-electric locomotive* which had 
designed and constructed by Messrs. English 
Limited, Queen’s House, Kingsway, 


of a 
been 
Electric Company, 
London, W.C.2 
Hawthorn, Leslie and Company, Limited, 
on-Tyne. This locomotive was intended for heavy 
shunting, hauling goods trains and branch-line passen- 
ger working, and since that date had completed over 
twelve months’ service on the London, Midland and 
Scottish Railway. During that time it has worked on a 
24-hour basis and has run over 6,000 hours. As a result, 
a further order for ten locomotives has been received 
from the London, 
one has been constructed for the Great Western Railway, 
two for the 3-ft. 6-in. gauge Sudan Government Rail- 
ways, and three for the New Consolidated Goldfields, 
South Africa, 

Before giving some of the operating results obtained 
it may be recalled that the original locomotive, an 
illustration of which appears herewith, is of the 0-6-0 
type and weighs 47 tons. The superstructure has a 
single driving cab, 


Straight and automatic air 
as well as a hand brake, 


and its auxiliaries. 
brakes and vacuum brakes, 


are fitted, the latter being capable of operation either | 


independently or in conjunction with the air brake. 
There is a driving position with a full set of brake 
handles and the master controller on each side of the 
cab. The Diesel engine is of the six-cylinder four- 
stroke cold-starting type, with a rated output of 300 h.p. 
at a speed of 675 r.p.m. It is directly coupled to a 
240-kW direct-current generator, a 
generator being overhung from the main shaft. 


The 


in conjunction with Messrs. R. and W | 
Newcastle- 


Midland and Scottish Railway, while | 


with a fuel-oil tank above it at | 
one end, and a main compartment housing the engine | 
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11-kW auxiliary | 


governor gear comprises a number of cylinders, which | 


are operated by lubricating oil under pressure and are 
controlled by solenoids. These solenoids are, in turn, 
excited through the master controller and serve to set the 
engine speed to one range of pre-determined values, 
The main generator is separately excited at 80 volts 
from the auxiliary generator and has a voltage range 
from 6 volts to 640 volts. 

The engine speed is kept constant at a pre-selected 
value by varying the electrical loading of the generator 
to suit the track conditions, a small magneto-generator 
and a series of relays, full details of which were given 
in the article referred to, being used for this purpose, 
The control is entirely automatic and is effected by 
regulating the main-generator field by a pulsating 
electric-torque relay. The two motors are directly 
connected across the main generator and can be operated 
series or parallel by standard electro-magnetic 
contactors. A single step, weak-field shunt control is 
provided on each motor. It may be added that the 
locomotives for the New Consolidated Goldfields are 
equipped with seven-cylinder engines, with a normal 
output of 410 brake horse-power at sea level and of 
350 h.p. at the site, which is 5,750 ft. above sea level. 
The Sudan locomotives are fitted with filters on the 
ventilating systems for the motors and engine com- 
partment so as to exclude dust and grit from the work- 
ing parts. All nuts and bolts on the machinery are 
also rust-proofed to withstand tropical conditions. 

As regards the performance of the first shunting 
since April, 1934, it has been operating on 
the London, Midland and Scottish system working a 
24-hour service for 6} days a week. It has now com- 
pleted over 6,000 hours regular duty in the yards at 
Rugby, Crewe, Nottingham, Camden, Salford, Wake- 
field, Carlisle, Rotherham, Sheffield, Birmingham, and 
Liverpool, the shunting being of the most varied 
character. It is scated that it has been able to perform 
ll these duties without difficulty and has proved 
superior to the steam locomotive in availability, effi- 
ciency and reliability. As some illustration of these 
claims it may be stated that a typical day’s performance 
consisted of 20 actual engine running hours out of the 
twenty-four, during which 354 movements were made. 
The total distance covered was 44-5 miles, the average 
speed of operation being 5 m.p.h. The average weight 
of train hauled was 110 tons, with a maximum of 
750 tons. The approximate total ton-miles, including 
the locomotive weight, was 7,000. The fuel consump- 
tion during the twenty-four hours was 52-7 gallons, 
the lubricating-oil consumption 2-5 gallons, and the 
engine cooling water make up 1-5 gallons. The 
approximate ton-mileage per gallon of fuel was 133. The 
duty consisted of hauling rakes of wagons out of a siding 
up a shunting neck with a gradient of 1 in 145, and 


in 


locomotive, 


then breaking up the train by shunting from the top| 


of this gradient and distributing the wagons into the 
various sidings below. There were also a considerable 
number of movements on the level in moving and 
marshalling the trains. 


* See ENGINEERING, vol. cxxxvii, page eas (1984). 





In conclusion, it may be mentioned that, in addition | tests made on the new compressor showed that the 
| to Diesel-electric locomotives, Messrs. English Electric | final air temperatures, at a pressure of 100 lb. per 


Company are also constructing a number of mechanical- 
drive units at their Preston works in conjunction 
with the Drewry Car Company, Limited. These 
include six 75-h.p. petrol-mechanical locomotives 
for the New Zealand Government Railways and three 
75-h.p., and two 50-h.p., Diesel mechanical locomotives 
for the Eagle Oil Company. 








TWO-STAGE AIR COMPRESSOR. 


Ir is a good principle in the design of a machine likely 
to be used in a widely-differing variety of circumstances 
to plan for the most exacting of them. Messrs. Holman 
Brothers, Limited, Camborne, have based the two-stage 
air compressor shown in Figs. 1 to 3, on the opposite 
page, on these lines, and have constructed it with 
a view to effective operation on sites situated high 
above sea-level, subjected to considerable heat and 
not provided with skilled mechanics. Having proved 
very satisfactory when tested under extreme condi- 
tions, the efficiency and reliability of the new com- 
pressor when operating under more normal conditions 
are assured. A brief reference to the results of 
these tests may 
of the construction of the compressor. The normal 
speed of the compressor is 1,000 r.p.m., and the 
normal delivery pressure is 125 lb. per square inch. 
At this pressure it was found that the volumetric 
efficiency remains practically constant at all speeds 
between 500 r.p.m. and 1,000 r.p.m., the variation 
being only about 1 per cent. from the average of 84 per 
cent. The output was measured by means of the 
standard low-pressure nozzle test. In a further set 
of tests the inlet of the compressor was connected 
to a large tank into which air was allowed to flow in 
such quantities as would reproduce the barometric 
pressure at different altitudes. 

One or two figures from these tests may be quoted. 
At an “ altitude ” of 5,000 ft. above sea level, there 
was no reduction in the free air output but the brake 
horse-power required was reduced by 8 per cent. for 
a delivery pressure of 80 Ib. per square inch, and by 
94 per cent. for 100 Ib. per square inch. At 7,500 ft., 
there was a reduction in output of 14 per cent. for both 
delivery pressures, with reductions in brake horse-power 
of 11 per cent. and 14 per cent., respectively, for the 
two pressures. At an altitude of 15,000 ft., the reduction 
in free air output was only 74 per cent. for both pressures, 
the brake horse-power reduction being 24 per cent. 
at 80 lb. pressure and 26} per cent. for 100 Ib. pressure. 
| It may be of interest to compare the low percentage 
of output decrease at 15,000 ft. in the new machine 
| with the decrease in a single-stage compressor at the 
same altitude. According to curves given in a well- 
known standard handbook, this decrease is 18-8 per 
cent. for 80 lb. pressure and 21-2 per cent. for 100 Ib. 
pressure. The advantage of the two-stage compressor 
tor work in high altitudes is thus very marked. Other 





conveniently precede an account | 


| 
| 
| 
| 
| 








| square inch at sea level, were 175 deg. F. at 500 r.p.m,, 

202 deg. F. at 750 r.p.m., and 230 deg. F. at 1,000 r.p.m. 
As regards durability, tests were made extending over 
some months continuous working, on a compressor 
in a portable set in the Holman experimental quarry. 
The maximum continuous working pressure and speed 
for which the new compressors are designed are 125 Ib. 
per square inch and 1,000 r.p.m., respectively, but 


|} it was decided to overload the compressor in both 


by way of test. The machine was therefore run at a 
pressure of over 150 lb. per square inch and a speed of 
1,100 r.p.m., and, it is stated, behaved very satisfac- 
torily, no trouble of any kind developing. 

The construction of the compressor is clearly shown 
in the sectional views given in Figs. 1 and 2, whilst 
its appearance is seen in the photograph reproduced 
Fig. 3. It should be here pointed out that the difference 
in shape of the bedplate in the drawings and in Fig. 3, 
is accounted for by the fact that the latter shows 
a compressor intended for stationary use whilst the 
sectional views show one designed for a self-contained 
portable set. Such a set, embodying the new com- 
pressor, is illustrated in ENGINEERING, vol. cxl, page 
625 (1935). In both types the compressor now shown 
is a two-cylinder machine. It is made in both types 
in sizes having a piston displacement ranging from 
130 cub. ft. to 360 cub. ft. per minute. The compressor 
shown in Figs. 1 and 2 has a displacement of 250 cub. ft. 
per minute at a speed of 960 r.p.m., and a delivery pres- 
sure of 125 lb. per square inch. The pistons are of 
the differential trunk type. The cylinder is 7} in., 
and the trunk 54 in. in diameter, with a stroke of 5} in. 
Reference to Fig. 2 will make clear the working cycle. 
Air is drawn through a filter into the low-pressure 
cylinder on the downward stroke. On the upward 
stroke it is compressed to a pressure of about 25 |b. 
per square inch and delivered to the intercooler. On 
the upward stroke also air flows from the intercooler 
to the annular high-pressure cylinder, this air being 
compressed and delivered to the receiver on the suc- 
ceeding downward stroke. Compared with a single- 
acting single- -stage compressor in which the full area 
of the piston is subjected to the final delivery pressure 
on the upward stroke and is unloaded during the 
downward suction stroke, it will be seen that the bearing 
loads in the new compressor are not only relatively 
light but that they are more even as the crank is 
loaded on both strokes. The cranks are set at 180 deg. 

It will be seen from Figs. 1 and 2 that both the 
cylinders and cylinder heads are effectively water- 
cooled; the high-pressure cylinder, in particular, 1s, 
in proportion to its volume, well cooled. The water 
enters at the lower part of the cylinders and leaves 
at the top of the head. The valve chambers are water- 
cooled. The high-pressure valves are horizontal and 
the low-pressure valves vertical. All the valves are 
of the multi-port plate type with retaining lantern 
rings to prevent distortion. The ports and passages 
generally are of larger area than normal, thus permitting 
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a very low air speed. 
This does not involve 
loss ot volumetric effici- 
ency from large clear- 
ances, as would occur 
in a single-stage com- 
pressor. The suction 
valves are automatically 
unloaded by the fingers 
seen in Fig. 2. These 
are actuated by small 
pistons, the air supply 
to which is controlled by 
a pilot valve, itself 
operated from the re- 
ceiver when the pressure 
rises above a predeter- 
mined limit. Itis stated 
that, owing to the 
efficient cooling. no car- 
bon is deposited on the 


valves from vaporised 
lubricating oil, lubri- 
cation troubles being 


therefore also absent. 
The air from the low- 
pressure delivery valves 
is led to the header of 
an air-cooled intercooler 
by the branch seen to 
the left of Fig. 2. This 
branch and the corres- 
ponding one on the right, 
connecting the  inter- 
cooler with the high- 
pressure suction valves, 
form the brackets by 
which the intercooler is 
attached to the com- 
pressor.. The intercooler 
consists of a number of 
detachable elements with 


corrugated cooling sur- | 


faces over which a strong 
stream of air is directed 
by a fan. The fan is 
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BY MESSRS. HOLMAN LIMITED, ENGINEERS, CAMBORNE. 
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driven by Vee-ropes from the driven end of the 
crankshaft. It rotates on ball bearings round a fixed 
shaft, the axis of this shaft being eccentric to the 
axis of an extension forming the support. This 
arrangement provides the tightening gear for the fan- 
driving belt, the shrouding on the intercooler having 
sufficient clearance to admit of lateral displacement of 
the fan. The employment of an air-cooled intercooler 
is found to give more consistent results than a water- 
cooled one in which the water itself has to be cooled 
in a radiator or tank. Even in a portable set, however, 
in which the cylinder water is cooled in a radiator, the 
final air temperature is satisfactorily low, tests showing 
that in such a set having a displacement of 250 cub. ft. 
per minute at 960 r.p.m., and compressing to 100 Ib. 
per square inch, the temperature at a point 2 in. from 
the compressor outlet is only 230 deg. F. A low final 
temperature naturally results in decrease in the horse- 
power required to drive the compressor. When 
low pressures only are desired, for example, below 30 Ib 
per square inch, the intercooler may be removed and 
the compressor used as a single-stage machine. In this 
condition the effective displacement is increased by 
about 40 per cent., that is, by the volume of the high- 
pressure cylinder. 

The compressor is simple to assemble and overhaul. 
The main bearings are carried in the bedplate and are 
accessible through doors in the prolongation of the 
cylinder casting forming the crankcase. The cylinder 
head is in a single piece and all the valves have easily 
accessible covers. The whole of the bearings are 
lubricated by pump, including the connecting-rod 
big and little ends, The gudgeon pin is plugged to 
avoid the trapping of air. The main bearings and 
connecting-rod big ends have die-cast white-metal 
liners. The forced-lubrication pump is seen at the 
bottom left-hand of Fig. 1. It is of the geared type 
driven by spur wheels from the crankshaft. The 
compressor can be‘run in either direction of rotation, 
as the pump cover can be changed over to suit. The 
lubrication of the upper cylinder and valves is assisted 
by a breather pipe in the crankcase. The oil consump- 
tion is low, as there is always pressure below the piston, 
and the possible leakage path around the bottom of the 
piston is small. An oil-pressure gauge, seen in Fig. 3, 
is provided. Other fittings include a low-pressur: 
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relief valve, a pressure gauge and drain cocks on the 
intercooler. Provision is made for ascertaining the 
air temperature at the inlet and outlet of the intercooler 
as well as at the point of discharge from the high- 
pressure cylinder. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 





of tenders invited by various bodies in the British posses- | pany, Limited, Stocksbridge, 


sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Switchgear and Metering Equipment,  11,000-volt. 
Public Works Tenders Board, Wellington, N.Z.; May 19. | 
(T.Y. 10,426.) | 

Electric Pumping Sete, twelve. Department of Sanitary 
Works, Buenos Aires, Argentine; May 6. (T.Y. 5,758.) 

Hydraulic Press, 200-ton. South African Railways and 
Harbours, Johannesburg ; April 20. (T.Y. 5,759.) 

Tank Wagon, short wheel base, for the haulage and | 
distribution of road tar in bulk; fitted with petrol or | 
compression-ignition engine. City Council of Johannes- | 
burg; March 21. (T.Y. 5,760.) | 

End-Tipping Trailers, two, low-loading, 4-ton pay-load 
cupacity, fitted with box bodies. City Council of | 
Johannesburg ; no closing date given. (T.Y. 5,761.) 

Steel Cablea for oil-well State 
Oiltields, Buenos Aires; April 3 

Pumping Sets, tor cementing oil wells. Argentine 
State Oilfields, Buenos Aires; April 4. (T.Y. 5,764.) 

Galvanised Piping, mild-steel, lap-welded, with flanges 
and fittings. Indian Stores Department, New Delhi ; | 
March 28. (T.Y. 5,768.) 

Telephone Switchboard Cable, two miles. 
Telegraph Department, Wellington, N.Z. ; 
(T.Y. 10,430.) 


service. Argentine 
(T.Y. 5,763.) 


and 


9” 


Post 


May 





CONTRACTS. 


Messrs. Toe Weciman Smira Owen ENGINEERING | 
Corporation, Limrrep, Victoria Station House, Victoria 
street, London, 8.W.1, and Darlaston, South Staffs, have 
secured an order for approximately 400 tons of special 
mechanical equipment, for the manufacture of seamless | 
steel tubing, for shipment to the United States. This | 
constitutes the third large order of this type of machinery 
which this Company has obtained within the last few 
years from the American continent. A very much larger 
contract for a similar plant is just being dispatched by 
the firm to China 

Messrs. INTERNATIONAL ComBusTION, Lrurrep, Ald- | 
wych House, Aldwych, London, W.C.2, have recently | 
supplied two stoker-fired boilers for Hams Hall Power | 
Station, Birmingham, and one to Messrs, Colthrop Board | 
and Paper Mills, Limited. The firm has also supplied | 
ash-handling plant for Fulham generating station, and 
two of their “L”™ stokers for Barton power station, 
four for Thorne power station, and two to the Hyderabad 
Electricity Undertaking. 





Messrxs. Tae Associatep Equrepment Company, 
Limirep, Southall, Middlesex, are supplying the six- 
cylinder, light-weight, high-speed, heavy-oil engines, and 
all the machinery for two new high-speed craft for the 
London Metropolitan Police for service on the Thames. 

Messrs. HARLAND AND Wotrr, Liurrep, Belfast, 
have just completed the fabrication and erection of the 
steelwork for a new bridge at Durham.-street, Belfast, 
spanning the Great Northern Railway. The new steel- 
work, which weighs approximately 300 tons, was erected 
in about 30 hours, all the work being done during the 
night to avoid dislocation of the ordinary railway traffic. 

Messrs. Attsa Craic, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have recently dispatched to the 
Shetland Islands two of their 16-24 h.p. high-speed 
Diesel engines for installation in a twin-screw vessel, 
measuring 35 ft. by 8 ft. 8 in. by 3 ft. 6 in., now nearing 
completion at Baltasound, Lerwick. 





== 
DESULPHURISATION OF IRON BY SODIUM CARBONATE.— 
The use of sodium carbonate as a refining flux in the 
manufacture of high-grade engineering iron castings has 
been referred to in our columns on several occasions. 
A striking demonstration of its value in producing clean 
and close-grained castings on a large scale has been 
furnished by the recent completion of a contract for a 
10,000 cub. ft. compressor placed with Messrs. Walker 
Brothers (Wigan), Limited, Pagefield Iron Works, 
Wigan, by Messrs. Anglo-American Mining Corporation, 
of South Africa. Included in the machine are nearly 
250 tons of cylinder, fly vyheel and other castings, varying 
in weight from 20 tons, the largest cylinder casting, 
down to a few pounds, and the total quantity of rejected 
castings was under 5 ewt. The mould for the 20-ton 
cylinder casting took nearly three months to prepare. 
The test pressure of the six cylinders of the machine 
ranged from 280 lb. per square inch down to 100 lb. per 
square inch, and we understand that each cylinder 
pone its test on the first oceasion. A handsome 
wrochure, consisting of reproductions of photographs 
showing the work in various stages, has been published 
by Messrs. Imperial Chemical Industries, Limited, 
Imperial Chemical House, Millbank, London, 8.W.1, the 
suppliers of the sodium carbonate used for the work. 
The illustrations indicate clearly the excellent work done 
by the moulders, the clean appearance of the skin of the 
castings, and the very fine machined surfaces which it 
was possible to obtain. 





| agents, has been terminated. 


| Transactions 


| The 





| 


PERSONAL. 


Messrs. Ruston anp Hornssy, Liuirep, Lincoln, 
have completed a licence agreement with Messrs. The 
| Hercules Motors Corporation, Canton, Ohio, U.S.A., 
whereby they will build, in England, the Hercules range 
of light-weight, high-speed, compression-ignition Diesel 
j}engines. The British product will be known as the 
| Ruston (Hercules-type) engine. 
| Mr. 8. A. Jackson and Mr. G. R. Botsover have 
been elected directors of Messrs. Samuel Fox and Com- 
near Sheffield, one of the 
| companies associated with Messrs. The United Steel 
| Companies, Limited, 17, Westbourne-road, Sheffield, 10. 

Messrs. TAYLOR AND Jones, LimtTrep, Honley, near 
Huddersfield, advise us that the agreement formerly 
existing between Messrs. B. Elliott and Company, 
Limited, Belle Isle, York-road, London, N.7, and them- 
selves, whereby the former firm acted as their London 
Messrs. Taylor and Jones 
are now resuming personal contact with-their clients in 
the London area. 
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Jahrbuch der Brennkrafttechnischen Gesellschaft E.V. 
Sixteenth volume. 1935. Halle (Saale): Wilhelm 
Knapp. [Price 9-70 marks (Germany), 7-28 marks 
(other countries). ] 

Theorie der Setzung von Tonschichten. Eine Einfihrung in 
die analytische Tonmechanik. By Dr.-Ine. K.v. 
Terzacur and Dr.-Inc. O. K. Fréuuica. Leipzig: 
Franz Deuticke. [Price 12 marks.] 

Beitrag zur Nomographie. By Drrt.-Ine. 
BaLocH. Budapest: Dipl.-Ing. Arthur 
Lipét-Kérut 27. 

of the Institution of Water 

Volume XL. 1935. Edited by A. T. Hopss. 

Offices of the Institution. 

Association of Engineering and Shipbuilding 
Draughtsmen. The Application of Influence Lines to 
the Stress Analysis of Beams and Lattice Girders. By 
R. McCrae. London: The Draughtsman Publishing 
Company, Limited. [Price 2s. net.] 

Soviet Science. By J. G. Crowrner. London : 
Paul, Trench, Trubner and Company, Limited. 
12s. 6d. net.] 

Department of Overseas Trade. No. 633. Economic Con- 
ditions in the Union of South Africa, October, 1935. 
Report. By A. W. H. Hatz. London: H.M. Sta- 
tionery Office. [Price ls. 3d. net.) 
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Balogh, 


Engineers. 
London : 
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[Price 





'nited States War Department. Corps of Engineers. Port 
Series. No. 6 (Part 3). Galveston, Houston, Texas City 
and Corpus Christi, Tex. The Ports of Texas City and 
Corpus Christi, Tex. [Price 35 cents.] No. 10. The | 
Ports of Savannah and Brunswick, Ga. [Price 40 cents.]} 
No. 21. The Puerto Rico. [Price 25 cents.] Washing- | 
ton: Superintendent of Documents. 

‘nited States Department of Labor. Bureau of Laker | 
Statistics. Serial No. R. 325. Earnings and Hours of 
Labor in the Baking Industry, 1933 and 1934. Wash- | 
ington : Superintendent of Documents. 

The Mercantile Year Book and Directory of Exporters, 
1936. Founded by Wavrer LinDLEy-Jones. London: 
Lindley-Jones and Brother, Limited. [Price 20s. net.] 

Proceedings of the American Society of Civil Engineers. 
Transactions Number. 1935. New York: Offices of 
the Society. 

Machine Drawing for Students. 
Sir Isaac Pitman and Sons, 
net.] 

Reports of the Progress of Applied Chemistry. Issued by 
the Society of Chemical Industry. Volume XX. 1935. 
London : Offices of the Society. 

Air Ministry. Meteorological Office. No. M.O.389. 
The Weekly Weather Report for the Period March 4, 
1934, to March 2, 1935. Fifth-seventh Year. 
Volume LI. New Series. Particulars of Temperature, 
Rainfall and Bright Sunshine for Each Week. London : 
H.M. Stationery Office. [Price 7s. 6d. net.] 

Liverpool Observatory and Tidal Institute. Annual Report. 
1935. Liverpool: Liverpool Observatory. 

Directory of Coventry Manufacturers. Edited by James 
Taytor. Coventry: City Development Officer, The 
Corporation of Coventry. [Price 2s. 6d. net.] 

The St. Lawrence Deep Waterway. A Canadian Appraisal. 
By C. P. Wricur. Toronto : The Macmillan Company 
of Canada, Limited. London: Macmillan and Com- 
pany, Limited. [Price 18s. net.] 


By F. J. Pryer. London: 
Limited. [Price 7s. 6d. 








Compinep Heat AND Evectrricrry Suprty: Erra- 
rumM._-We regret that in a letter on this subject by 
Mr. A. Margolis, published in our last week's issue, an 
error occurred in paragraph (5), near the centre of the 
first column on page 268, ante. The cost of ene 
mentioned in a sentence commencing “ But it must 
borne in mind... .” should have been 0-5d. per kWh, 


and not 0- 12d. as printed 


Transver or Ture MANUFACTURE FROM GLascow 
To Corsy.— Messrs. Stewarts and Lloyds, Limited, have 
decided with regret to close their Pheonix Works, at 
Rutherglen, near Glasgow, and to concentrate the 
manufacture of the bulk of the steel tubes, formerly 
made in these works, at the great new steelworks at 
Corby. The balance will be transferred to the works of 





the Company in Scotland. They state that the Phenix 
Works are not geographically suited to be supplied with 
raw material from the new works, but, in an endeavour | 
to minimise the disturbance to local employment, they | 





| will transfer as many of the workpeople as possible, 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesda, 


The Welsh Coal Trade.—The position of the Welsh 
steam coal trade last week showed little change and 
business generally was at a very low ebb. Very un. 
favourable conditions were reported in all trades and 
contract business of any size was almost negligible. In 
most of the leading markets stocks laid in during the 
latter part of 1935, when a stoppage threatened the coal. 
field, were still being drawn upon, with the result that 
current purchases were limited and were usually in respect 
of single cargoes. The immediate outlook therefore was 
unimproved and offered little encouragement. The 
general effect of the continued quietness on collieries was 
keenly felt and employment was on much quieter lines. 
In many cases pits were idle for full days, and others 
were closed down indefinitely. All salesmen’s lists were 
poorly filled for the remainder of this month, and only 
deliveries under present contracts provided a quiet 
employment for some of the collieries. Among the small 
orders reported booked during the week were 7,000 tons 
for the Palestine Railways and 4,000 tons for the Tunis 
Tramways. Shipments from the South Wales ports 
continued on a very slow scale last week and on several 
days less than half the available coal-loading appliances 
were in operation. Exports totalled only 294,300 tons, 
compared with 307,200 tons in the preceding week, and 
with 365,642 tons in the corresponding period of last 
year. The French trade presented a slightly better 
appearance, however, and the decision of the French 
authorities to make no change in the coal import quota 
for British coals for the quarter commenced March gave 
satisfaction to operators in this market. It had been 
felt that on account of the quietness in demand, and the 
increased pressure from French mining and other interests, 
the 10 per cent. increase made last December would 
have been withdrawn. Although pits have worked 
shorter time, the loss of output caused no appreciable 
reduction in stocks of large coals standing at the pitheads, 
and supplies remained abundant and easily obtainable 
at the minimum. As a result of the limitation in pro- 
duction of smalls and sized coals, supplies were scarce and 
prices, particularly for the washed descriptions, remained 
firm. Cobbles, however, were dull and freely offering at 
the scheduled prices. Throughs met a steady demand 
and recent prices were maintained. 

Iron and Steel.—Activity was well maintained in the 
iron and steel and allied trades of South Wales and 
Monmouthshire, and production was on good lines. For 
January this year the output of pig iron was 51,500 tons, 
an increase of 19,400 tons compared with last December 
and of 5,700 tons compared with the corresponding month 
of 1935. The output of steel totalled 180,200 tons, an 
advance of 33,500 tons on December and of 24,800 tons 
on January of last year. The number of furnaces in 
blast was increased by one to five. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Trade organisers are confident that the 
current year will be busier than 1935. Not only is the 
demand for armaments likely to be considerably greater, 
but there are indications that business in shipbuilding 
requisites and railway rolling-stock will be more plentiful. 
Producers of raw and semi-finished materials continue 
to work to capacity. Furnaces are turning out record 
tonnages. During January, the Sheffield area set up 
a new high level so far as steel production is concerned 
In that month 131,300 tons of steel were turned out, as 
compared with the previous record of 129,400 tons in 
November last year. January’s figure compares with 
108,300 tons in December last, and 116,700 tons in 
January, 1935. The tonnage included 72,800 of basic 
billets and 46,300 tons of acid steel. Complaints of the 
increased importations of foreign scrap are not 80 
numerous, and scrap dealers in this area are handling 
bigger tonnages. compared with six months ago. The 
market generally is healthy, and values show a rising 
tendency. Increases have taken place, but so far, these 

rice advances have not militated against the improved 
ying movement. Steel alloys are in good demand. 
In addition, structural-steel makers report a larger 
volume of trade. There is no decline in the consumption 
of small steel bars, strip, and rods. Sheeting is a pro 
gressive line. Those firms specialising in the production 
of steel pit props, arches, and cambered girders are well 
booked up. Local purchases of pig iron and hematites 
have been well maintained. Sheffield welcomes the 
Government's defensive plans. They wil] mean work. 
either directly or indirectly, for plants greatly extended 
during the War and kept in a state of efficiency ever 
since. They are ready for any sudden spurt in the 
demand. For years, Sheffield has specialised in the 
manufacture of aircraft steels and engine parts. and 
here again the influx of orders in connection with the 
Government's plans is expected to be considerable. 
Mining equipment on both home and overseas account 
is in good demand. Foreign gold and silver mining 
enterprises continue to favour Sheffield with valuabl: 
orders for a variety of equipment. Electrical equipmen' 
is one of the most pro; ive sections of local industry 
Subject to the approval of the Electricity Commissioner=- 
Sheffield Corporation is to place a contract for electrical 
switchgear valued at 86, , With Messrs. A. Reyrolle and 
Company, Limited, of Hebburn-on-Tyne. It is under 
st that the order was secured in face of keen com 
petition. The special steel branches are actively °™ 
ployed. Tool makers havesatisfactory order books. while 
the light foundries are accounting for increased outputs 

South Yorkshire Coal Trade.—Most classes of fuel are 
in brisk demand on inland account, Overseas business 
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continues on the quiet side, though a few more inquiries 


are circulating for prompt shipment. So far as the home 
market is concerned, industrial fuel is in active demand. 
Steel and iron works are good customers. Best hards 


are in strong request. Steam coal requirements are on 
the upgrade. The demand; for housecoal is heavier. 
Supplies of most classes of coke are short, foundry and 
furnaces sorts being quickly snapped up. Quotations 
are: Best branch handpicked, 26s. to 29s. ; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 19s. 6d. 
to 2ls.; best screened nuts, 19s. to 20s. ; small screened 
nuts, 18s. to 188. 6d. ; Yorkshire hards, 19s. 6d. to 20s. ; 
Derbyshire hards, 19s. 6d. to 20s.; rough slacks, Ils. 
to 12s.; and nutty slacks, 10s. to Lis. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Increasing scarcity of 
Cleveland foundry pig is causing considerable incon- 
venience and much concern. There seems little prospect 
of early appreciable change for the better in the strimgent 
situation. Makers are greatly behind with deliveries 
under running contracts and cannot discuss new busi- 
ness. Hope is entertained that eventually production 
may be increased by transference of plant making other 
iron on to the temporary production of foundry quality, 
but meanwhile consumers’ needs are expanding, and 
their efforts to obtain foundry brands from other iron- 
producing districts meet with little success. The 
suggestion is made that the best solution to the unsatis- 
factory position would be substantial importation of 
Continental iron, and to facilitate movement in that 
direction, a stipulated quantity might be admitted to 
Tees-side at reduced import duty. Under existing 
conditions, little or no effort is made to negotiate. 
Customers would doubtless readily buy, for delivery well 
ahead, at above the nominal minimum fixed prices. 


Hematite.-—The statistical state of the East Coast 
hematite branch of trade still admits of adequate regular 
deliveries under contract obligations, and of occasional 
sales to home customers, but current needs about take 
up the output as it is made, and stocks are now light. 
Export inquiries have almost ceased. 


Foreign Ore.—New business in foreign ore is almost 
unheard of, but imports against old contracts continue 
on a substantial scale. Consumers, being well bought, 
are not eager to purchase at present, and merchants are 
not keen to sell, confidently expecting rise in values. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have substantial contracts to execute, and adhere 
to quotations that have ruled of late. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have little material 
for the market. Supply of semi-finished steel is still 
inadequate, and re-rollers are pressing persistently for 
larger supplies. Substantial imports of Continental 
material have not relieved the position materially. Local 
makers have order books that will keep them busy for 
some time. Sheetmakers are fairly well sold, and report 
inquiries on a rather considerable scale. Structural steel 
makers have a lot of work on hand, producers of ship- 
building requisites are turning out heavy tonnage, and 
manufacturers of railway material have good contracts 
to carry out. Subject to the usual rebates, principal 
market quotations at the time of writing, stand :— 
Common iron bars, 101. 2s. 6d.; packing (parallel), 91. ; 
packing (tapered), 101.; steel billets (soft), 51. 17s. 6d. ; 
steel billets (medium), 71. 7s. 6d.; steel billets (hard), 
il. 128. 6d.; iron and steel rivets, 121.; steel boiler 
plates, 97. 58.; steel ship plates, 82. 15s.; steel angles, 
Sl. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9I. for 
sinaller lots; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 111. 10s. for delivery to home cus- 
tomers and 9. 15s. f.o.b. for shipment abroad; and 
galvanised corrugated sheets (No. 24 gauge) are 130. 10s. 
for home customers and 111. 15s. f.0.b. for overseas. 

Scrap.—Merchants report that notwithstanding heavy 
'mports from overseas, all classes of home scrap are still 
readily purchased. Light cast-iron commands 52s. 6d. ; 
heavy cast-iron is quite 60s. ; machinery metal is selling 
at 65¢., and heavy steel is quoted 57s. 6d. 








Batt-BEARING ADJUSTABLE SPANNER.—Among three 
Ps types of spanner introduced by Messrs. The Rawiplug 
ompany, Limited, Rawlplug House, Cromwell-road, 
London, 8.W.7, is an adjustable spanner in which friction 
when tightening on a nut is reduced, thereby enabli 
practically the whole effort of the user to be capentel 
on closing the jaws. The adjusting mechanism consists 
of @ screw inside the body of the spanner and working 
in a long knurled knob, which forms part of the hand- 
stip and is carried in a ball-bearing. The leg of 
the movable jaw slides in ways inside the handle, so 
that it is fully protected. Both jaws are formed with an 
angular back. and four sides of a hexagon nut can be 
qnreaced. The spanner is strongly made and neatly 
nished, and should prove durable. Another of the 
‘panners is one in which a ratchet effect is obtained by 
poe of fixed jaws. In this spanner, which is of the 
Shuble-ended type, one of the jaws is comparatively 
flat a while the face of the other is formed with a 
a ouble curve. It is claimed that the spanner can be 

®etively used ratchet fashion, even on a worn or 


damaged nut. The third tool is a strongly-made pipe 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The active state which has 
recently prevailed in the Scottish steel trade is well 
maintained, and as consumers keep pressing for delivery, 
the current output is going rapidly into consumption. 
The demand is of a general nature, and comes from ship- 
builders, structural engineers, boilermakers, and general 
engineers. The volume of business overall is extremely 
good, which makes the forward outlook very satisfactory 
indeed. Black-steel sheets are a bright spot, and 
although production is on a large scale, every ton avail- 
able seems to be rapidly taken up. There is no pressure 
for galvanised sheets, however, and only a moderate 
amount of business is passing. The local steel trade in 
general is likely to benefit considerably from the Govern- 
ment programme for new works announced last week, 
and the strengthening of the Navy, Army and Air Force 
should mean a heavy call on production in this area. 
Prices keep firm and the following are the current quota- 
tions :—Boiler plates, 91. 5s. per ton ; ship plates, 81. 15s. 

rton ; sections, 8l. 7s. 6d. per ton ; black-steel sheets, 
Tim. 9l. 5s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 111. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 13/. 10s. per ton, all 
delivered at Glasgow stations. 


Malleable-Iron Trade.—Conditions in the West of Scot- 
land malleable-iron trade comtinue to be quite satis- 
factory, and makers have a goodly tonnage on their order 
books. Some interesting inquiries are in the market, 
and on the whole, the outlook for the trade is considered 
very good. The demand for re-rolled steel bars is well 
maintained, and a steady business is likely for the imme- 
diate future. Current prices are as follows :—Crown 
bars, 101. 2s. 6d. per ton Rohene delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 9/. ls. per ton 
for delivery to home customers, and 71. 10s. per ton for 
export business. 


are still quite busy, and business from steel makers in 
particular is on a large scale, deliveries representing a 
considerable tonnage. The demand for foundry grades 
is rather easier, but this is thought to be only of a tem- 
porary nature. The following are to-day’s market 
prices :—Hematite, 77s. per ton, and basic iron, 70s. per 
ton, both delivered at the steel works ; and foundry iron, 
No. 1, 768. 6d. per ton, and No. 3, 748. per ton, both on 
trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
aw from Glasgow Harbour for the week ending last 
Saturday. March 7, amounted to 217 tons. Of that 
total, 80 tons went overseas and 137 tons coastwise. 
During the corresponding week of last year, the total 
shipment was 10 tons overseas. 


Clyde Shipbuilding.—While there has been a decided 
change for the better in the Scottish shipbuilding indus- 
try during the past six or eight months, most firms are 
quite able to undertake further contracts, and the an- 
nouncement of the Government’s new building pro- 
gramme has raised hopes that the Clyde will be favoured 
with a satisfactory share of the new warship work. The 
great reputation gained in the past by the Ciyde 
artisans in the construction of Admiralty vessels cannot 
be overlooked, and as the Glasgow district has been 
scheduled as one of the distressed areas, there would 
seem to be little fear but that the Clyde will be given a 
fair proportion of the forthcoming contracts. Quite 
recently, several orders for other than © vessels have 
been placed with Clyde shipbuilders. essrs. Lobnitz 
and Company, Limited, Renfrew, have contracted to 
build a large steam dredger for the South African Rail- 
ways and Harbour Administration. The propelling 
machinery and dredging plant will be supplied by the 
builders, who have at present under construction two 
powerful salvage tugs, each of 510 tons gross, for the 
same owners. The propelling machinery of the latter 
vessels is designed to develop 2,600 i.h.p. Messrs. A. 
and J. Inglis, Limited, Pointhouse, Glasgow, lately 
received an order from the Commissioners of Northern 
Lighthouses for a twin-screw lighthouse tender. This 
new vessel will be driven by Diesel machinery, and her 
auxiliaries will be all electric. The same builders have 
contracted to build a si -screw coasting steamer for 
Messrs. John Kelly, Limited, Belfast. The propelling 
machinery will be supplied by Messrs. Aitchison Blair, 
Limited, Clydebank. Messrs. The Blythswood Ship- 
building Company, Limited, are just reported to have 
booked an order for a and live-stock carrying 
turbine steamer for Messrs. hester Liners, Limited. 
The propelling machinery will consist of single-screw 
turbines to be built by Messrs. David Rowan and Com- 
pany, Glasgow. This new vessel will have a service 
speed of 14 knots, and will have accommodation for a 
limited number of passengers. 








THE ASSOCIATION OF SPECIAL LIBRARIES AND INFORMA- 
vT10N BurEeaux.—Following the meeting at Cambridge 
last year, the Association of Special Libraries and 
Information Bureaux is this year to hold its annual 
conference, the thirteenth, in Oxford, the meeting taking 
lace at Balliol College during the week-end beginning 
‘riday, September 18. The presidency of the A iation 
will at that meeting be taken by Dr. Cyril Norwood, who 
has agreed to accept nomination. He will succeed the 
retiring President, Sir Richard Gregory. Details of the 
programme will be issued at an ro date. Particulars 








es of the adjustable spanner type, with a central 
justing nut in the handle and renewable jaws of | 
molybdenum steel, 


chrome 


relating to the meeting may be obtained from the Secre- 
tary of the Association, at 16, Russell-square, London, 


Scottish Pig-Iron Trade.—The Scottish pig-iron makers | Tyne 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—East Mid- 
lands Branch : To-night, 7 p.m., Loughborough College, 
Loughborough. “Gearing,” by Dr. H. E. Merritt. 
Western Branch : Monday, March 16, 7 p.m., The Mer 
chant Venturers’ Technical College, Bristol. “‘ Exhaust 
and Other Transport Noises,” by Wing-Commander T. R. 
Cave-Browne-Cave. Midland Branch: Wednesday, 
March 18, 7 p.m., The University, Edmund-street, Bir- 

Dissemion on “The Trend of Modern 
Transport.” Joint Meeting with the Birmingham and 
District Association of InstrTuTION oF CrviL 
ENGInEERs and the South-Midland Centre of Tux Inst1- 
TUTION OF ExLmorricaL Encineers. Mi Branch : 
Thursday, March 19, 6.30 p.m., The James Watt Memorial 
Institute, Birmi . The Thomas Lowe Gray 
Lecture: “‘ The Future of Steam Propulsion,” by Mr. 
J. Johnson. Southern Branch: Thursday, March 19, 
7 p.m., The Municipal College, Portsmouth. “ Tele- 
vision,” by Mr. H. ,. Barton Chapple. North-Western 
Branch: Thursday, March "19, 7.15 p.m., The Central 
Library, Manchester. ‘‘ Heating and Ventilating Plant 


for Large Buildings, with Particular Reference to the 
Central Library, chester,” by Mr. H. W. Solly 
Institution: Friday, March 20, 6 p.m., Storey’s-gate, 


S.W.1. General Meeting. ‘“‘ Wrapping Machinery,” by 
Mr. Frederick Grover. 

InsTITUTE OF Metats.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. Annual General Meeting. Swansea Local 
Section : Tuesday, March 17, 6.30 p.m., The Y.M.C.A., 
Swansea. Annual General Meeting. “ Metallurgical 
Control and the Bronze Foundry,” by Mr. A. J. Murphy. 
Birmingham Section : Tuesday, March 17, 7 p.m., 
The James Watt Memorial Institute, Birmingham. 
“ Recent Develo ts in Metallurgy,”’ by Professor D. 
Hanson. North-East Coast Local Section: Tuesday, 
March 17, 7.30 p.m., Armstrong College, Newcastle-upon- 
. “Foundry Costing,” by Messrs. 8. G. Homfray 
and R. A. Balderston. 

Royat Instrrvtton.—Saturday, March 14, 3 p.m., 
21, Albemarle-street, W.1. ‘“‘ Recent Researches on 
Transmutation,”” by Lord Rutherford. Friday, March 20, 
9 p.m. “ Structures and Forces in Colloidal Systems,”’ by 
Dr. H. Freundlich. Saturday, March 21,3p.m. ‘ Recent 
Researches on Transmutation,”’ by Lord Rutherford. 

INSTITUTION oF CrvIL ENGINBERS.—Monday, March 16, 
6 p.m., Great George-street, 8.W.1. Additional Meeting. 
“The Construction of the Mersey Tunnel,” by Mr. David 
Anderson. Tuesday, March 17, 6 p.m. Ordinary 
Meeting. ‘‘ Some Major Problems in the Utilization of 
Coal,” by Dr. F. 8. Sinnatt. W ,» March 18, 
6 p.m. Informal Meeting. “ Welding in Constructional 
and Repair Work,” to be introduced by Dr. John Miller. 
Manchester and District Association: W y; 
March 18, 6.45 p.m., The Manchester — 
Philosophical Society, 36, George-street, Man er. 
Annual Meeting. ‘‘ Modern Swimming Pool Design,” by 
Mr. E. Lomax. 

InstTITUTION or ELEcTRICAL ENorneERs.—T'ees-Side 
Sub-Centre : Monday, March 16, 6.45 p.m., The Cleveland 
Technical Institute, Middlesbrough. “‘ Equipment and 
Performance of Steel-Tank Rectifier Traction Sub- 
stations Operating on the Underground Railways of the 
London Passenger Transport Board,” by Mr. A. L. 
Lunn. Also at the Hast-Midland Sub-Centre: Tuesday, 
March 17, 6.45 p.m., Loughborough College, Lough- 
borough. Transmission Section : Wednesday, March 18, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Discussion on “ > ere Problems.” Institution - 
Thursday, March 19, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. ‘‘ Cineradio- 

phy,” by Dr. R. J. Reynolds. Meter and Instrument 
Section : Friday, March 20, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Discussion. 
InstrruTION oF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, March 16, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. “‘ Experimental Bench Testing 
of Petrol Vehicle Engines,” by Mr. C. O. Beale. North- 
Eastern Centre : Wednesda: , March 18, 7.15 p.m., The 
Hotel Metropole, Leeds. Symposium on_ Railcars, 
resented by Mr. J. 8. Tritton. (i) “‘ Diesel Engines for 

il Traction,” by Mr. H. D. Bush. (ii) “‘ Mechanical 
Transmission for Diesel-Engined Railcars,’’ by Major 
W.G. Wilson. (iii) ‘ Railcears—Chassis and ywork,” 
by Mr. C. J. Hyde-Trutch. (iv) “ Railcars—Their Effect 
on Public Transport and Railway Operation,” by Mr. 
J. 8. Tritton. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Wednesday, March 18, 7.15 p.m., 129, 
Bath-street, Glasgow. ‘‘ Welded Bridges,” by Mr. R. A. 
Moon. 

Norru-East Coast Institution or ENGINEERS AND 
SurpsurLpEers.—Tees-Side Branch : Thursday, March 19, 
7.30 p.m., The Cleveland Scientific and Technical Insti- 
tution, Corporation-road, Middlesbrough. ‘‘ The Design 
of Stream-Line Rudders,” by Dr. John Tutin. IJnstitu- 
tion: Friday, March 20, 6 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. “‘The Modern 
Locomotive,” by Mr. Benjamin Irving. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 








Workine Hours or Roap-VEHICLE Drivers.—-An ap- 
plication has been lodged by the British Road Federation 
to increase the permissible working hours of motor- 
vehical drivers from 11 to 12 during the weeks before 





W.c.l. 


Easter, Whitsun and August Bank Holiday, 
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105,000-KW ALTERNATOR AT BATTERSEA POWER STATION. 


POWER COMPANY. 
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SIR LEONARD PEARCE, O.B.E., M.INST.C.E., ENGINEER-IN-CHIEF, LONDON 


(For Description, see Page 279.) 








Fic. 26. Fapricatep-Street Stator SHELL. 


i Tre GoLDEN Jupiter or Vancovuver.—Vancouver, | invited to communicate with the Agent General of | morning of Thursday, June 18, visits will be paid to 
Canada's third largest city and the Empire's gateway | British Columbia, British Columbia House, 1-3, Regent- | Messrs. Harland Engineering Company, Limited, Alloa ; 
to the Pacific, is preparing to celebrate the fiftieth anmi- | street, London, 8.W.1. to Messrs. Yarrow and Company, Limited, Scotstoun : 

to Messrs. Mavor apd Coulson, Limited, East Kilbride : 


versary of its foundation. Arrangements have been | 
[nsTITUTION oF ELEcTRicAL ENGINEERS.—The sum- | to Messrs. Lewis, Limited, Glasgow ; and to the Clyde's 


made to hold a series of celebration weeks from July 1 
onwards, culminating, in August, in the opening of the | mer meeting of the Institution of Electrical Engineers | Mill Power Station of the Clyde Valley Electrical Power 


Canada Pacific Exhibition. The Exhibition Association | will take place in Glasgow and the West of Scotland |Company. In the afternoon, the members will leave 
has announced that, in order to mark the historic from Monday, June 15, to Saturday, June 20. Members | Glasgow by motor coach for Oban. On June 19, the 
occasion, it is proposed to erect a British Empire Building, | will assemble in Glasgow on June 15, and a reception will | party will leave Oban and proceed to Callander vié 
to house a permanent display of British manufactures, | be held at the Central Station Hotel in the evening. Hachulish, Kinlochleven, Loch Linnhe, Fort William, 
with the object of —— closer commercial relations | Whole-day visits to the Galloway Power Scheme will take and Loch Laggan. After spending the night in Callander, 
between British Columbia, the Mother Country, and the | place on June 16, and to the Renfrew Works of Messrs. | the meeting will break up on June 20. Fuller details 


Empire generally. Firms interested in the proposal are | Babcock and Wilcox, Limited, on June 17. On the! regarding the meeting will be issued in due course. 
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AGENTS FOR “ ENGINEERING." On Monday of last week Sir Philip Dawson asked 
\vsTRALIA: Gordon and Gotch, Limited, Melbourne: Sydney :| @ Question in the House of Commons regarding the 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; | difficulty which the Birmingham Small Arms Com- 


H. A. Goddard, Limited, 225a, George-street, Sydney : : : 
Tait. Book Company S. Spring’strect Seduce; Ss w | pany had had in securing suitable labour to execute 


allied to subjects discussed in these columns recently, 
and upon these we propose to touch. 

In dealing with the Navy, para. 23 of the Paper 
speaks of the need to make good existing deficiencies 
in ammunition and stores of all kind—an admission 
that orders to firms which normally might expect 
them from the Government, and are expected to 
maintain adequate plant for their execution, have for 
many years been on a starvation basis. In con- 
nection with the Army it is stated to be “ urgently 
necessary ” that the most modern equipment and 
adequate reserves of ammunition should be pro- 
vided. The Territorial Army’s present ‘‘ inadequate 
equipment ”’ is to be improved, but—and this may 
be particularly noted—‘“ owing to the demands 
upon the capacity of industrial output . . . it is 
not possible simultaneously to recondition the 
Territorial Army ’”’ and the Regular Army, the 
latter, of course, taking precedence. 

The worst fears which we have voiced in these 
columns are thus shown to have been only too well 
founded. To this pass are we come—that we have 
a considerably smaller Army than in 1914, ill- 
armed, without adequate supplies, while in reserve 
we have the faithful Territorials with deficiencies 
which it will obviously take a long while to make 
good. The White Paper recalls the tragic loss of 
life in the opening months of the Great War owing 
to lack of adequate reserves, and goes on to speak 
of avoiding ‘“‘a repetition of that tragedy in any 
future war” ; but this seems to us to put the matter 
very mildly, especially when coupled with the 
admission that it has been found only possible to 
make arrangements recently to meet one situation 
by denuding other areas (of our Forces) to an extent 
which might have involved grave risks. Only 
deep concern can be felt that the country has drifted 
into such a parlous state, while others have been 
re-arming with the most advanced equipment, 
adding at the same time to their numerical strength. 
However humiliating, it is as well perhaps to be 
thus stripped naked to our shame before the world ; 
a frank realisation of our plight is a first requirement 
for the proposed correction to be applied. Pray 
God that the near future may not prove it necessary 
to write against the whole business the words 
“Too Late’; that time will be allowed us to 
set the matter right, and that we be not embroiled 
willy-nilly before our new organisation has effected 
its purpose. 

In a fourth section of the White Paper, an outline 
is given of the steps to be taken to make good our 
deficiencies. The Government frankly accepts the 
fact that there is a lack of productive capacity, 
both as regards works and labour. With regard to 
the former, the plans propose (1) adequate orders 
to enable regular munition firms to maintain their 
efficiency and (2) special orders “ to other firms not 
normally engaged in armament work ”’ so as to main- 
tain an organisation capable of rapid expansion in 
the event of war. The case for both has been 
pleaded in these columns on many occasions since 
1919, and it is some satisfaction to feel that, provided 
the steps taken are adequate, the attempt is at last 
to be made to face realities. On this particular 
point there is little more to be said at the moment. 
The scheme, as outlined, provided again time is 
allowed to us, would seem to fit in with our national 
ideas and should ensure the co-operation, recently 
offered, of the employers as represented by the 
Federation of British Industries and other bodies. 
It also seems to make mere waste of time of much 
of the proceedings of the Armament Commission, 
in which so great pains have been devoted to the 
attempt to show how wicked is the manufacture of 
arms by private concerns. Now, thank goodness, 
a saner view is likely to prevail, and such sorry 
experiences as those related by Mr. Burton, of the 
Birmingham Smali Arms Company, will, we hope, be 
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corrected. 

Mr. Burton’s evidence was equally interesting 
for the light it threw on the labour situation, as 
for that on works organisation and research, As 
stated, the Government admits that there is, or is 
likely to be, a shortage of suitable labour. The 
prospect of this when trade revived has long been 
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of industry. With the unemployment due to th® 
depression, and the breakdown of the former 
continuity of training and practice from boyhood 
through manhood to age, it was inevitable that a 
stage should come when the gaps would make 
themselves felt, just as a gap exists in the man- 
power of the nation due to the losses of the war. 
The existence of any such trouble is, however, 
denied, for instance, by the Amalgamated Engineer- 
ing Union, in whose journal it was recently stated, 
as reported in our issue of February 14 (page 186 
ante), that “ there are skilled men available who do 
not find employment because employers consider 
them too old and there are young men skilled in the 
trade who have not been employed since they 
finished their apprenticeship.”” The journal gives 
unemployment figures for certain categories, and 
proceeds to state that it is literally unbelievable 
that these “include no skilled craftsmen—we 
know they do.” 

There is, it seems to us, much more in this matter 
than appears on the surface. Mr. Burton’s evidence, | 
referred to above, went to show that skilled labour | 
was not only difficult to obtain, but that much of it | 
was also impossible to train to the high standard 
required on small arms. The union idea of a skilled | 
tradesman is not necessarily that of a man able to | 
adapt himself easily to limit-gauge work and micro- 
meter measurements. In fact, there are probably 
quite a large number of the older men to-day 
who have never got beyond callipers and foot rules, 
who have no notion of the vernier, or of how many 
thous. go to an inch, and, indeed, whose sense of 
touch cannot in their later years be developed 
to take account of the niceties now essential. 
Such men, beyond a certain age, however valuable 
they may be in certain types of work, are not likely 
to be able to adapt themselves to the refinements 
that will be required. We do not imply, of course, 
that age and skill do not go together. Many of | 
our works up and down the country can boast of | 
employees whose length of service has run to 50 | 
years or more and who are adepts at particular | 
jobs, but this is quite a different matter from drawing | 
at random from the ranks of the unemployed and | 
setting the men to work of a type and quality they | 
had never seen before. Many of the younger men | 


: ull a 
would be incapable of training under such conditions, | 


and it is not to be expected that the older generation, 
set in their habits and past the time of maximum | 
mental and physical activity, could easily adjust | 
themselves to such new conditions; doubtless, | 
here and there would be exceptions. 
We note that in their programme the Government 
puts upon the “industries concerned” the onus | 
of finding the necessary craftsmen. It is not clear | 
whether the industry here means the employers | 
or the unions, or both, but it appears to us a case for 
something more than this. Why should not the | 
Government assist in the training of suitable labour | 
from among, say, the younger tradesmen who might 
be expected to show promise and could be easily 
transferred to districts where work developed ? 
For this better provision would be needed than the 
** handy man” centres spoken of last week in the 
House when the subject of unemployment came 
up in the debete on the Civil Estimates. Require- 
ments could be only fulfilled by something on a 
much higher level, possibly partaking of the charac- 
ter of some of the specialised workshops for the 
training of disabled soldiers established by the 
Ministry of Labour after the war, and of which the 
late Mr. P. M. Baker was director. If the Ministry 
can establish centres as it has done for semi-skilled 
men, there is no reason that we can see why it| 
should not seriously contribute to the other problem | 
now facing us. While actual works experience | 
on production can aloné be the final test of the fitness | 
of a man for a task, preliminary training in a| 
centre would provide excellent groundwork for the | 
employers to work on, and would also serve to 
aift out the untrainable, thus relieving the works 
of great waste of time and trouble, which the | 
Government now seems to expect them to face in 
gratitude for the orders to be given. Mr. J. H.| 
Arton, M.I.Mech.E., recently made the suggestion | 
regarding such training centres in the columns of the 
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for, at the least, co-operation between the Govern- 
ment, the employers and the unions. 

There remains a further point, namely, the trans- 
fer of labour to new districts. Facilities for this, 
the unions claim, should be granted by employers. 
On the other hand, an employer may go to some 
considerable expense in this way only to find in 
the end that the labour is not suitable. In the case 


in a position to advance a man’s railway fare to 
a job, to give him maintenance allowance to help 
his family at home, and also to bear the cost of 
transference of the whole of his household. Similar 
provisions might be expected greatly to facilitate 
putting the defence programme on a_ working 
footing. 





THE FUTURE OF THE RAILCAR 
IN THE BRITISH ISLES. 


InNvipIous comparisons are frequently made 
between the tare weights of rail and road vehicles 
for passenger traffic, and it is suggested that railway 
engineers are seriously behind the times in their 
conception of a reasonable tare ratio. At first 
sight, it may certainly appear somewhat remark- 





passengers, weighs about 10 tons, a main-line train 
carrying about 700 passengers may weigh over 500 
tons. There are, however, many factors to be 
considered in making the comparison, and if each 
of these be given its due weight, it will be realised 
that the conservatism of the railway engineer plays 
at best only a very inconsiderable part in the 
difference in the tare ratios in the two cases. It is 
hardly necessary to enter into these factors in 
detail, as one need only attempt to visualise the 
700 passengers being conveyed, say, to Glasgow in 
some eight hours by ‘bus, to demonstrate the 
absurdity of the comparison. When, however, 
instead of a main-line train, one operating on a 
local service is considered, the critic of the railways 
appears to be on firmer ground, and his contention 
that existing tare ratios are excessive merits closer | 
consideration. To some extent it has to be admitted 
that the make-up of the local train serving the less 
densely-populated areas is a relic of happier days, 
when the railways constituted practically the only 
means of transport, and it is pertinent to enquire 
why it persists to such an extent in this country, 
when the railcar, apparently much better suited for 
the service required, is available as an alternative. 
A point of considerable importance in this connec- 
tion was brought out by Mr. J. 8. Tritton in a 
paper entitled, “* Railcars—Their Effect on Public 
Transport and Railway Operation,” read at a joint 
meeting of engineering societies on Tuesday last. 
The joint meeting was organised by The Institution 
of Automobile Engineers, and formed the occasion 
for reading a symposium of four papers on railcars, 
the other three papers being, one by Mr. H. D. Bush 
entitled ** Compression-[gnition Engines for Rail- 
Traction,” one by Major W. C. Wilson entitled 
‘** Mechanical Transmission for Compression-Ignition- 
Engined Railcars,”” and one by Mr. C. J. Hyde- 
Trutch entitled ** Railears—Chassis and Body- 
work.” 

Mr. Tritton’s point was that the short steam 
train has a high overload capacity for market days 
and special occasions, while the engine is always 
available for wayside and terminal shunting when 
schedules permit. The railcar, on the other hand, | 
can only take an overload by allowing passengers | 
to stand, or by hauling a trailer. The extent of 
the overload is, however, strictly limited by the 
adhesion available for the driving wheels, excessive 
overloads simply immobilising the vehicle. The 
lack of flexibility applies particularly on branch 
lines, where it may be necessary to provide at 
least one train per day for the distribution of coal 
and goods, and for the collection of milk and local 
produce. While these considerations are no doubt 
sufficient to account for the retention of the train in 





a number of cases, they appear hardly adequate to | 
justify the non-adoption of railcars in others. | 


There are many branch lines, for example, where | 


arises, and the reason for retaining the train in such 
cases must be looked for elsewhere. A very possible 
explanation exists in the fact that such lines may 
afford an opportunity for the economic utilisation of 
obsolescent stock and light engines. Old main line 
first-class coaches can, for example, be reconditioned 
to provide very comfortable third-class accommoda. 
tion for local passengers, and can be operated by 
a locomotive whose cost has been possibly entirely 
written off. A train made up in this way obviously 
offers an attractive alternative to the railcar service, 
particularly as the first cost of railcars is at present 
high. Such a procedure, however, has fairl 
definite limitations. Attention has been repeatedly 
directed to the loss of railway passengers arising 
from road competition, and in not a few instances 
this competition has become so serious as to 
result in the shutting down of the railway service. 
When intensive competition of this nature js 
encountered, the short steam train is at an almost 
hopeless disadvantage, owing to its inability to 
provide a sufficiently frequent service and to the 
absence of door-to-door facilities, and the only 
possible method of meeting this competition 
effectively is by the adoption of the railcar. 

The employment of such cars to meet road 
competition in sparsely populated districts, or to 
develop branch line traffic, is, however, only one 
example of the manner in which its peculiar char- 
acteristics may be utilised to advantage. The out- 
standing characteristic is a good tare ratio, resulting 
basically from the fact that, as the engine forms a 
constituent part of the vehicle itself, weight added 
for the sole purpose of giving adhesion is practically 
eliminated. Railcars may be broadly divided into 
two classes, those designed for building up into 
trains of two or more coaches, and those designed 
for running by themselves, or at most for drawing 
a light trailer. The former group must be designed 
to withstand buffing shocks, and include what are 
in effect simply oil-engined locomotives. With 
the exception of the reduction in weight due to the 
engine being incorporated in the vehicle, as stated, 
these cars closely resemble normal railway coaches 
both in appearance and _ construction. When 
operated by themselves, they have a high maximum 
speed, good acceleration and good braking, and they 
offer a considerable degree of flexibility in operation, 
as they can be employed to draw normal stock or 
special trailer coaches. Two power units of this 
type can be incorporated in the heavier trains, 
provision being made to control both from a single 
point. The second type of railcar, frequently 
referred to as a rail "bus, is not designed to with- 
stand buffing shocks and can therefore be built very 
lightly, giving a high power-weight ratio. Special 
high-tensile steels and aluminium alloys are freely 
employed in the construction of such vehicles, and 
in addition, fabricated members are employed in 
place of rolled sections. It must be borne in mind, 
however, that the performance of such vehicles is 
limited by the obtainable adhesion. It is probably 
largely for this reason that the pneumatic-tyred 
railcar has come into favour, as such vehicles have 
a much better adhesion. Incidentally, the employ- 
ment of pneumatic tyres greatly reduces running 
shocks, with the result that a still lighter form of 
construction can be employed. The disadvantage. 
however, of employing pneumatic tyres is that as the 
rail width is only 2} in., the load per wheel is 
strictly limited, with a corresponding limit in the 
load capacity of the vehicle. 

Owing to the limits imposed by the adhesion 
problem, particularly on wet rails, the advantages 
resulting from the high power-load ratio may 
easily be exaggerated, but the cars possess other 
desirable features, such as rapid reversibility 
terminal points and one man control. The future 
of the railcar in this country is a somewhat com- 
troversial question, and it is difficult to draw general 
conclusions owing to the wide variety of type 
available. This was clearly brought out during the 
discussion on the symposium referred to, some 
speakers holding that progress lay in the develop- 
ment of the "bus type, and others that the future 
lay with the heavier class, the "bus type being 
unimportant. A reasonable view as regards the 
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road competition, particularly if the operating 
authorities could decide to abandon goods traffic on 
the lines concerned, and concentrate on the passen- 
ger traffic. It is desirable, however, to give careful 
consideration to whether the public would not really 
be better served by a road service in any particular 
case, and it is probably this point that speakers 
in the discussion had in mind when they expressed 
doubt of any great future extension of this move- 
ment. Turning now to the heavier vehicles, the 
fields of application in this country appear to lie 
in high-speed interurban services where the load 
js not too great, to pick up and distribute between 
main-line junctions, and to act as feeders for the 
main-line traffic. Particular attention has been 
directed to the possibility of high-speed inter- 
urban services by the introduction of such trains 
as the “Flying Hamburger” abroad, but the 
extreme density of the existing traffic between our 
more important towns renders any similar develop- 
ment in this country difficult. This, in fact, con- 
stitutes one of the basic difficulties which have 
militated against the use of railcars on our main, 
as distinct from local, lines, and it may even affect 
the latter as trains on local lines usually run on to a 
main line before reaching their terminal station. 
Another difficulty, referred to by Mr. Tritton in his 
paper, is associated with signalling. Assuming 
that the lock-and-block signalling system is re- 
tained, as must be the case if the railcars run over the 
same lines as the main line trains, modifications may 
be necessary to permit the railcars to operate. 
In one case, it was found that the weight of the rail- 
car wheel was insufficient to operate the treadle 
bars of the signal locks, while in France, where 
rubber-tyred cars are in regular use, special arrange- 
ments have had to be made to operate the electrical 
detector circuits, owing to the insulating properties 
of the tyres. These and similar considerations 
indicate that for the railcar to be employed to the 
fullest advantage, it should run on lines specially 
laid for its operation; unfortunately, however, its 
protagonists are obliged to restrict their efforts to 
its application to the existing railway system. 








NOTES. 
Housing AND PLANNING PoLicy. 


Ir the Government’s anticipations are fully 
realised, one side of the housing problem—the pro- 
vision of a very large number of dwellings for over- 
crowded populations—should be solved within a 
measurable time. It may be argued, however, that 
the problem is not merely one of quantity, even if 
the dwellings are sufficiently low-rented and are satis- 
factorily designed and managed. It is at least 
equally important that the buildings should be 
erected in the right places and bear the correct 
relationship to transport facilities and places of em- 
ployment and recreation. Unfortunately, according 
to a report of the National Housing Committee, 
3, Duke-street, Adelphi, London, W.C.2, on Housing 
and Planning Policy, which was published recently, 
neglect of these considerations has already had 
most serious consequences. For instance, at Slough, 
industrial development on a specially equipped 
site is still being hampered by a lack of houses for 
the workers, while on the other hand at Becontree 
there is a dormitory town of 25,000 houses with no 
industries. The safety and efficiency of the Great 
West Road has been permanently damaged by the 
failure to plan its frontage development, with the 
result that almost insoluble problems have been 
created for the local authorities responsible for 
utility and social services; and valuable market- 
garden land has been wasted. On the Barnet By- 
pass road, near Hatfield, similar unplanned develop- 
ment of factories, flats, houses, cinemas and 
shops has destroyed the value of the road and the 
amenities of the neighbourhood, and has embarrassed 


system of national, regional and local schemes, and 
by setting up adequate machinery for carrying them 
out. This machinery might either be an integral 
| part of the Ministry of Health or of the Commission 


of the Ministry. It is added that well-planned 
national housing policy ought to be one of the most 
effective weapons in the campaign for the rehabili- 
tation of the distressed areas. 


CENTENARY OF J. L. McApam. 


The Institution of Municipal and County Engin- 
eers, we are glad to learn, are taking active steps 
to commemorate the centenary of the death of 
that pioneer of roadmaking, John Loudon McAdam, 
which occurred at Moffat on November 26, 1836. 
With this end in view, the Institution proposes to 
erect a tablet in Wellington Square, Ayr, where 
McAdam is known to have lived, and to offer 
periodically for competition among its members, a 
John Loudon McAdam gold medal and premium 
for a technical paper on highway problems. We 
hope the proposal will meet with the success it 
deserves at a time when road making has become 
so important a branch of engineering, and when the 
value of so much of McAdam’s work is fully recog- 
nised. In this connection it may be recalled that 
McAdam himself was born in 1756, his father being 
a local landowner and banker in Ayr. At the age 
of fourteen he joined an uncle in business in New 
York, and did not return to Scotland until 1783. 
Thereafter for fifteen years he served as Deputy 
Lieutenant for the County of Ayr, and devoted 
much attention to the improvement of the local 
roads. Subsequently he removed to Falmouth, 
where he was concerned in the victualling of the 
Navy, though he also made a hobby of studying 
road conditions in that part of England. In 1816 
he was appointed Surveyor of the Bristol Turnpike 
Trust, and a year later demonstrated his system of 
road construction in London. This system was 
based upon the principle that, with proper drainage, 
broken stone of suitable size can be laid on the 
natural subsoil, thus eliminating the expensive 
stone-paved foundation that had previously been 
considered necessary. This system was utilised 
for the approaches to Blackfriars and Westminster 
bridges, and in 1823 the inventor received a grant 
for his assistance, and was appointed Surveyor- 
General to the Commissioners of Metropolitan 
Turnpike Roads. The remainder of his life was 
spent in the improvement of roads throughout 
Great Britain, with results that are well known. 


River Dez Firow Recorps. 


The compilation of water level, flow and rainfall 
records on the Aberdeenshire Dee, which was 
begun under the supervision of Captain W. N. 
McClean, A.M.Inst.C.E., Parliament Mansions, 
Victoria-street, London, 8.W.1., during 1934, was 
continued during the past year. Surveys and flow 
measurements were carried out by Mr. Harry 
Chapman on the reach of the river below Woodend, 
continuous records of water level were obtained at 
Woodend and at Cairnton with automatic gauges 
maintained by the Water Authority of Aberdeen, 
daily rainfall observations were made on 10 gauges 
distributed widely over the catchment area of 
528 square miles, and meteorological observations of 
rainfall, temperature and wind were taken at 
Balmoral. The results are set out in River Flow 
Records, River Dee (Aberdeenshire), which is pub- 
lished by Captain McClean at the price of 10s. 6d., 
post free, and show that though January and 
March, 1935, were dry, the accruing losses were 
insignificant. In fact, even by March 27, the actual 
run-off from January 1 exceeded the actual rainfall 
by 1-4 in. Throughout these months the effect of 
changes in temperature on the water level and flow 
was very noticeable. April was wet, though sub- 
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sequently, until the beginning of June, conditions 
were very dry. During this drought there was 
a remarkably steady drop in the river levels and the 
loss during this period from January | amounted 
to 1-68 in. A further loss during June brought 
the total up to 3-6 in., while by the beginning of 
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September this had increased to 6-64 in., and by the 
middle of October to 7-27 in. The year finished 


type, responsible to the Minister, but independent 


as in 1934. There is good evidence that the 
apparent losses closely follow the natural evapora- 
tion of the seasons. Knowledge of river flows and 
storages is necessary, not only to maintain ameni- 
ties, but to render it possible to control floods and 
droughts, to prevent pollution, and to determine 
the uses to which the water can be put. 


Watt Br-CeEnTENARY CELEBRATION AT 
HANDSWORTH. 


A Commemoration Service of thanksgiving for 
the life and work of James Watt was held in Hands- 
worth Parish Church, Birmingham, on Sunday, 
March 1. Wreaths were laid on the monument in 
the Watt Chapel by the Lord Mayor of Birmingham, 
by Mr. J. D. Gibson Watt, a member of the family, 
by Mr. G. E. Folkes, chairman of the Birmingham 
Section of the Institution of Mechanical Engineers, 
and by Sir Herbert Austin, trustee of the James 
Watt Memorial Institute. The service was con- 
ducted by the Rector of Handsworth and the Rev. 
8. G. Goldsack, the lessons being read by Sir Herbert 
Austin and Mr. G, E. Folkes. In the course of an 
address, Professor C. E. Martineau, who is vice- 
chairman of Messrs. W. and T. Avery, Limited, a 
firm which is in the direct line of succession to 
Watt’s enterprise, said that among the names in 
the long procession of men who had sought out the 
secrets of Nature and brought its forces into harness, 
that of James Watt stood out conspicuously. It 
was peculiarly fitting that the celebrations of his 
bicentenary should close with a service in the 
church where he worshipped and where his ashes 
lay buried. Biographies had hardly done sufficient 
justice to Watt as a business man. Recent investi- 
gations among the archives of the Birmingham 
Assay Office and among the papers relating to Watt 
and Boulton in the Birmingham public library 
showed that he took a greater part in the financial 
side of the business than was generally supposed. 
It was not the engineering business of Boulton and 
Watt at the Soho foundry that was unsuccessful, 
but that of Boulton and Fothergill at the Soho 
factory. Watt generously allowed the resources of 
the former firm to be pledged for the benefit of 
the latter and himself gave financial guarantees 
to his partner. Knowing the state of boiler manu- 
facturing in those days, he was reluctant to utilise 
high pressures, fearing that the reputation of steam 
might be damaged by failure or accident. 


THe PrRospPerity OF BELFAST. 


The Annual Dinner of the Belfast Association of 
Engineers was held on Saturday, March 7, the 
President (Mr. H. R. Ayton) being in the chair. 
Proposing the toast of “ Prosperity to Northern 
Ireland,”’ the President said that the prosperity of 
a country depended on its natural resources and on 
the industry of its population. In the first, Northern 
Ireland was deficient, and for 150 years its progress 
had been due to men of long views and broad 
vision. They still had men who, even when things 
were at their worst, had worked steadily on, improv- 
ing designs, installing new machinery, cutting costs 
of production, turning plant to other uses, and 
generally reorganising their business. The result 
was that, in spite of tariff walls, quotas and adverse 
exchanges, they were still in a good position to 
compete with anybody. In reply, Mr. F. E. Rebbeck, 
chairman of Messrs. Harland and Wolff, Ltd., said 
that the report of the Belfast Harbour Commis- 
sioners showed that returns were mounting up. 
Exports and imports had both increased to a figure 
never before equalled in the history of the port. 
Real prosperity was evident in the greatest industry 
of the country viz., agriculture, and the tourist traffic, 
too, was increasing. Shipbuilding was also sharing 
in the general improvement. Ruthless price 
cutting had ended, and there was now a much more 
amicable relationship between individual firms. 
Orders were coming in, and with the wonderful 
amenities of the port and the unequalled facilities 
offered by the new aerodrome that would soon be 
completed, everything was in readiness for the 
start of a new industry to supply some of the 
machines required by the Air Ministry, and for civil 
aviation. They were also preparing for the new 
shipbuilding programme, and were ready to build 





with a total loss of 8-77 in., practically the same 


two capital ships, if they were entrusted with them. 
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THE INSTITUTE OF METALS. 


THe twenty-eighth annual general meeting of the 
Institute of Metals opened at 10 a.m. on Wednesday, 
March 11, at the Institution of Mechanical Engineers, 
Storey’s-gate, St James’s Park, London, 8.W.1, 
and was brought to a conclusion in the afternoon 
of the following day. 


ALTERATION OF ARTICLES OF ASSOCIATION. 

On the evening preceding the meeting, namely, 
on Tuesday, March 10, an extraordinary general 
meeting of the members was held, under the chair- 
manship of the President, Dr. Harold Moore, C.B.E., 
to consider certain alterations in the 
Articles of Association and to enable members to 
vote on the proposed changes. It was pointed out 
that, during the past year, consideration had been 
given to proposals for securing more frequent 
change in the constitution of the Council and 
including thereon the chairmen of all the Local 
Sections. The essence of the scheme was a limita- 
tion of the maximum period of continuous service 
on the Council, and the members were asked to 
vote on a special resolution to this effect. Briefly, 
this provided that the Council should include 
the three immediate past presidents, but that a past 
president, on retiring, should not be eligible for 
election to any office on the Council until the lapse 
of one year after his retirement. Similarly, a vice- 
president, after serving for three consecutive years, 
should not be eligible for re-election to the Council, 
except as president or honorary treasurer, until 
the lapse of one year after his retirement. Further- 
more, a member of Council should retire after serving 
for four consecutive years and should not be eligible 
for re-election, except as president, treasurer, or 
vice-president, until the lapse of one year after 
retirement. The period of service for the honorary 
treasurer was fixed at five years subsequent to 
March 11, 1936, after which this officer should retire 
and not be eligible for re-election to the Council 
until the lapse of one year. The resolution also 
embodied a clause regarding the provision of seats 
on the Council for the chairmen of the Local Sections. 
The special resolution was carried in its entirety, 
and it was pointed out that the alterations in the 
Articles of Association would take effect on March 12, 
1936. 

REePorT oF THE COUNCIL. 


On the morning of Wednesday, March 11, Dr. 
Moore again occupied the chair and the proceedings 
eommenced with the presentation of the report 
of the Council for the year ending December 31, 1935. 
Chis stated that the members on the roll of the 
Institute numbered 2,067, as compared with 2,089 
on December 31, 1934. The Council regretted that 
the industrial improvement had not yet been 


reflected in the Institute’s membership, and consi- | 


dered that a membership of 2,500 should be possible, 
and would enable them to conduct the affairs 
of the Institute with less financial anxiety than 
was at present experienced. 
to record with regret the deaths of a number 
of members, among whom were Professor N. N. 
Baraboshkin, Dr. A. Bramley, Mr. C. W. Bryant, 
Mr. A. Citroén, Professor W. R. E. 
Mr. E. Le Bas, Dr. A. D. Little, Captain W. H 
Upton Marshall, Lieutenant-Colonel S. H. Pollen, 
and Professor A. Sapojnikoff. Sir Richard Glaze- 
brook, one of the few honorary members—a distine- 
tion he had enjoyed since 1910—had also passed 
away during 1935. The past vear had seen the issue 
of a familiar Institute publication in a new guise. 


Che Metallurgical Abstracts, issued monthly in the | 


Institute’s Monthly Journal, were now no longer 
hound as a part of the Journal, but constituted an 


independent volume numbered separately. Members | 


should find it an advantage to have on their shelves 
the Abstracts volumes in a form which at once diffe- 
rentiated them from the Journal volumes. Most of 
the papers presented to the Institute reported the 
results of original research. Whilst it was intended 
that this class of matter should still form the greater 
part of the Journal, the Council desired to encourage, 
also, contributions consisting of first-class reviews of, 
or accounts of, progress in a particular field, and 
papers descriptive of works’ méthods, or recent 
developments in metallurgical plant and practice. 


Institute's | 


The Council had had | 


Hodgkinson, | 
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| Following the success of the Institute’s first educa- 
'tional tour of Belgium in 1934, the Council had 
| arranged, in the spring of 1935, a similar journey 
|to Germany for the benefit of student members. 
A party numbering 40 had left London on April 6, 
returning on April 15, after a very profitable stay in 
the Rhineland. 
Honorary TREASURER’S REPORT. 

The report prepared by the honorary treasurer 
of the Institute, Mr. John Fry, showed that the 
income for the year ending June 30, 1935, amounted 
to 6,192/., and the expenditure to 6,027/., leaving 
a balance of 165/. Last year the excess of expendi- 
ture over income had been 3601. After passing 
through three or four difficult years, the report 
stated, it was encouraging to be able to record a 
definite improvement in the finances of the Institute. 
There had been an increase in income of 1011., and 
a saving in expenditure of 4241., the total improve- 
ment being 525/., as compared with last year. The 
chief factors which had contributed towards the 
improved position were an increase in subscriptions 
of 791. and a saving of 378/. in the Journal account, 
together with minor economies in many of the 
domestic expenses. The saving on the Journal 
had been effected principally as a result of publish- 
ing less matter than had been provided for in the 
annual allotment to the Publication Committee. In 
the hope that more money would be available for 
publications in future, the Council had allocated 
a considerably higher amount for the year 1935- 
1936 than had been spent in 1934-1935. 


ELECTION OF OFFICERS. 

As only sufficient nominations to fill the vacancies 
on the Council, announced at the last general 
meeting, had been made, it was intimated that no 
ballot was necessary, and the following members 
were, therefore, declared to be duly elected for the 
year 1936-1937: as president, Mr. W. R. Barclay, 
O.B.E. ; as vice-presidents, Dr. H. W. Brownsdon, 
Professor D. Hanson, and Mr. E. L. Morcom; and 
as members of the Council, Dr. 8. F. Dorey, Mr. 
Kenneth Gray, Lieutenant-Colonel J. H. M. Greenly, 
C.B.E., Mr. D. J. Macnaughtan, Dr. C. J. Smithells, 
M.C., and Mr. F. Tomlinson. 


PRESIDENTIAL ADDRESS, 





The preliminary business having been concluded, 
the retiring president, Dr. H. Moore, inducted the 
president-elect, Mr. W. R. Barclay, into the chair. 
| A hearty vote of thanks to Dr. Moore having been 
| put to the meeting and carried unanimously, Mr. 
| Barclay proceeded to read his presidential address. 
After referring very briefly to the progress made by 
| the Institute of Metals since its foundation in 1908, 
and to its present influence in the non-ferrous metal 
world, Mr. Barclay passed on to his main theme, 
which he had entitled “The Development Move- 
ment in Non-Ferrous Metallurgical Industry.”” He 
| stated that the development or propaganda move- 
ment in modern industrial metallurgy—a movement 
entirely post-war, and still in a relatively evolu- 
| tionary stage—had been founded on the idea that 
the best method of advancing the interests of the 
non-ferrous metal industries was to provide the 
| ultimate consumer of metals with information, as 


| up to date and accurate as possible, on the properties 
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at the end of 1921 was appointed its president), 
together with a colleague, Mr. A. J. Wadhams, 
were the pioneers in the field. They conceived 
the idea that so essentially valuable an element as 
nickel must have potentially far wider uses than 
the limited field of armaments which up till the 
war had been its chief outlet. The problem as 
conceived by Stanley and Wadhams was to find 
directions in which nickel might with general advan. 
tage be much more widely used in peace industries, 
and they saw clearly that the first and vital step 
was to convey reliable information about nickel to 
the user of metals. Such an end, it was considered, 
could be attained only by a special organisation, 
and accordingly, plans were drawn up for a develop. 
ment department of the company, staffed by 
selected specialists with both scientific and practi. 
cal experience. Mr. Wadhams was appointed its 
manager, and had held this position continuously 
to the present day. 

Soon afterwards, Messrs. Mond Nickel Company, 
Limited, in England, had set up a committee to 
investigate the possibilities of development work 
on somewhat similar lines, and at the beginning of 
1923 a programme had been drawn up A funda- 
mental principle laid down by this committee was 
that development work should be based on research 
since (to quote from a report made in the early 
days of the committee’s work) “it is absolutely 
necessary that, amongst engineers and users of 
metal generally, a feeling of confidence should be 
engendered in regard to statements and publications 
about nickel.”” Thus, on the American Continent 
and in Europe the movement might be said to have 
taken on a definite form at least fourteen years ago, 
and although following somewhat differing lines, 
the two nickel organisations worked with some 
degree of collaboration. In Europe an important 
step forward had been taken on the initiative of 
the International Nickel Company during the 
year 1927, by the organisation of a series of Bureaux 
of Information on Nickel, operating in leading 
business and industrial centres, namely, London, 
Paris, Frankfurt, Brussels and Milan (in recent years 
a bureau had also been set up in Japan) ; and when, 
in 1929, the two companies amalgamated, these 
bureaux became an essential factor in organised 
development work in the nickel industry. By 
means of a weekly reference sheet, immediate 
notification was made of all items of interest to 
all branches of the company. This information was 
classified and filed for permanent reference, and 
was also made the basis of abstracts which were 
a specially valued feature of the regular publications 
of the organisations. Research covering a wide 
field was in constant progress in the various labora- 
tories of the company, and the results served as a 
basis for development work and the supply of 
technical information. 

The present development organisations of the 





aluminium industry were the natural outgrowth of 
what might be termed propaganda publicity, and 
| had been evolved from a period almost coincident 
with the beginnings of the industry itself. The) 
had in the course of time reached a very high 
standard and had contributed in no small measure 
| to the amazing industrial and commercial progress 
|of the metal. Probably the most important stage 
| in their growth had been the formation, in 1927, of 





and applications of non-ferrous metals and alloys! the International Aluminium Bureau, which was 


| as affecting every field of their use, actual or poten- 
tial. The movement had so far been developed 
chiefly in four sections of our industries, namely, 
aluminium, copper, nickel and tin, but a number of 


particularly zine and lead, were now organising 
themselves in some degree for similar objects. The 
movement was both national and international, and 
| furnished opportunities for interchange of informa- 
tion and ideas in and from all markets. 

It was in the nickel industry, soon after the 
Great War, 1914-18, that the abstract ideas behind 
| the movement had been primarily given concrete 
form and systematically developed. Mr. Robert C. 
Stanley (then a senior official of the International 
Nickel. Company of New Jersey,* America, who 


| * Now incorporated, together with the Mond Nickel 
Company, Limited, in The International Nickel Company 
of Canada, Limited, with Mr. Stanley as President. 


firms concerned with other of the elementary metals, | 


now the official liaison between the individual 
countries carrying on development work. Research 
| work, which, as in other industries, was the “ back- 
| bone” of the development organisations, was 
earried out by the individual producers in their 
respective countries; the International Bureau 
| formed a convenient and valuable forum for the 
| comparison and discussion of such results of research 
| as were of special value to development wor k. 

| The formation of the International Tin Research 
and Development Council would be readily recalled 
by all present. In December, 1931, the Govern- 


| ments of the chief tin-producing countries had de- 
| cided to: provide certain funds for this purpose, and 

the organisation thus formed had commenced work 
|in the early part of 1932, Mr. D. J. Macnaughtan 
| being appointed its director, with headquarters ™ 


London. The organisation was definitely inter- 
national, and its research activities were spre@ 
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over the chief industrial countries. Its staff main- 
tained regular contacts with technical and industrial 
organisations throughout the world. It had a 
permanent representation in the United States of 
America, and was now arranging for correspondents 
in other countries. A particularly important service 
rendered by the Tin Council to the tin industries 
was through the research organisations which it 
had established or supported. Its standing and 
influence were already indicated by the increasing 
use which industry was making of its resources. 

Development work in the copper field had been, 
until recent years, somewhat spasmodic and localised. 
About the year 1923 a movement for extending and 
developing the uses of copper and its alloys had 
been started in the United States and had resulted 
in the formation of the American Copper and 
Brass Research Association, which, strongly sup- 
ported financially by the producers, had embarked 
on a vigorous publicity campaign. In England the 
first move in the direction of systematic develop- 
ment work among potential users of copper had 
been taken in 1924 by the brass and copper trade 
associations in forming a “Copper and Brass 
Extended Uses Council,” with headquarters in 
Birmingham. This council had continued its 
activities until the formation, recently, of the Copper 
Development Association. In 1932 Mr. C. H. 
Schneider (then technical adviser to the Roan 
Antelope Copper Mines, Limited) and he (Mr. 
Barclay) had been commissioned by some of the 
principal Empire producers of copper to make a 
survey of the main fields of copper consumption in 
this and other countries in Europe and to report on 
the possibilities for development work and the 
advisability of forming an organisation for such 
purposes. In the course of this survey they had 
visited nearly all the more important manufacturers 
of copper and its alloys in England and in Central 
Europe and had made a series of inquiries on the 
current position and on the type and quality of 
development work then being carried out by existing 
organisations and individual firms. The results of 
their investigation had been embodied in a report 
presented to the copper producers in the early part 
of 1933, in which they had recommended the forma- 
tion of a Copper Development Association in this 
country, to be supported by both producers and 
manufacturers, This association had been duly 
formed towards the end of 1933, under terms of 
reference which provided for widely extended 
activities in development work in copper. 

The chief criticisms which had been directed 
against these development organisations were : 
(a) that they were mainly “ glorified advertising ” 
associations, and/or (6) that they tended to over- 
emphasise the particular virtues of the class of 
materials with which they were respectively 
concerned. With regard to (a), undoubtedly the 
element of advertising necessarily entered, but 
advertising had become so important a factor in our 
ordinary everyday experience that it was almost 
impossible to imagine modern civilised life without 
it, and it was by no means to be despised as a real 
aid to higher standards of comfort in almost every 
department of our public and private industrial 
and social life. As to (6), it must be frankly con- 
teased that in the earlier days of the movement 
the zeal of its exponents in every section had outrun 
discretion, and the tendency to over-emphasis had 
often been in evidence, but some degree of crudity 
was inevitable in all new schemes of so far-reaching 
4 Tange and character. Experience had already 
corrected this tendency and would, in ‘time, elimi- 
nate it altogether, for the essence of successful de- 
velopment work in industry was absolute accuracy, 
and particularly was this so in setting forth the 
properties of materials of engineering construction. 
_ In conclusion, one or two factors, essential to the 
luture progress and ultimate success of the move- 
ment in general and its sectional organisations in 
particular, might be emphasised. Its first aim 
must always be to impart knowledge and to impart 
it clearly, succinctly, and above all, accurately. 
re it must keep in the closest touch with 

needs of industry. Finally, it must be, so far 


“$ possible, impartial and scrupulously fair in the 
estimation of the comparative worth of materials, 


THE MAGNETIC PROPERTIES OF 
CRYSTALS. 


In opening his lecture at the Royal Institution on 
Friday, March 6, Sir William Bragg said that 
although the announced title of the lecture was 
“ The Electric Properties of Crystals,” he had found, 
on working out a course of experiments for the 
lecture, that he must be content to cover only a 
small part of the ground. He first reminded the 
audience that many years ago Rutherford and Bohr 
had put forward the theory that the atom consisted 
of a nucleus of positive electricity with electrons 
rotating round it. This had been a fruitful hypo- 
thesis and was still good for many purposes. The 
rotating electrons, being equivalent to a current 
flowing round a circular conductor, must behave 
like a magnet, and it was for this reason that certain 
bodies could be attracted by a magnet. It might 
be asked why all bodies were not so attracted, and 
the reason was that in those bodies which were not 
attracted the electrons were rotating in planes in 
all directions, so that the effects cancelled out. In 
other bodies, however, the atoms could turn round 
so that the electrons would all rotate in the same 
plane, and the magnetic effect then became apparent. 
To illustrate this, the lecturer placed some liquid 
oxygen between the poles of a powerful electro- 
magnet, and when the current was switched on 
the oxygen was attracted up to the poles, falling 
away again as soon as the current was switched off. 

Some substances, on the other hand, were repelled 
by a magnet. Faraday had discovered that glass 
was such a substance, and the lecturer demonstrated 
this by suspending a small glass rod between the 
poles of. a magnet and showing that the rod set 
itself at right angles to the flux. The effect was 
more powerfully shown by a piece of bismuth. The 
reason for this was demonstrated by a model, which 
showed that when a magnet was moved towards an 
atom the electrons began to rotate and the direc- 
tion of rotation was such that the corresponding 
current tended to repel the magnet. In general, 
the electrons always moved so as to oppose the 
movement of the magnet. 

Continuing, the lecturer showed the so-called 
lines of force, as indicated by iron filings near the 
poles of a pair of bar magnets. In the neighbour- 
hood of a magnet, he said, the medium was in a 
state of strain ; the medium “ resented ’’ that which 
the lines indicated, If a magnet were pushed up to 
a conducting ring a current would be set up in 
the ring which would be just sufficient to keep the 
lines out, and a ring suspended in a magnetic field 
set itself edgeways to the field because it resented 
the lines passing through it. Since in a crystal 
all the atoms and molecules had the same orienta- 
tion and the planes of rotation of the electrons were 
parallel, the effect of bringing a magnet up to the 
crystal would be greater in some directions than 
in others, and if the were ‘suspended in a 
magnetic field it would tend to set itself so that 
the planes of rotation were edgeways to the field. 
In a crystal of resorcinol, of which the lecturer 
showed a model, the electron orbits were in three 
planes at right angles, but the number of orbits 
in one plane was greater than those in the others. 
If suspended in a magnetic field such a crystal 
would tend to set itself so that as many as possible 
of the electron orbits were edgeways on to the field. 
A fragment of bread, since it contained crystals, 
was shown to set itself in a particular direction 
when suspended in a magnetic field. 

This property of crystals was demonstrated in an 
interesting manner by suspending a crystal of 
triphenylbenzene in the powerful field of an electro- 
magnet. The crystal set itself across the field, 
and when it had come to rest the suspending 
fibre was turned round, as in a torsion balance, 
until after about eight complete turns, in this 
particular experiment, the torsion was sufficient 
to overcome the magnetic effect on the electron 
orbits and the crystal spun round, Sir William 
pointed out that in this way the strength of a 
magnetic field could be accurately measured, and 
since a very small crystal could be employed, it 
was possible to measure the field strength at a 
point. Moreover, by suspending crystals in a 





(J'o be continued.) 
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torsion necessary to cause them to spin, it was 
possible to investigate the magnetic properties of 
the units of pattern of which the crystal was com- 
posed. Work on the magnetic susceptibility of 
crystals had been carried out in the Royal Institu- 
tion laboratories by Mrs, Lonsdale. Certain crystals, 
such as anthracene and naphthalene, having very 
flat molecules, were found to have much more power 
of resisting the entrance of the field into the molecule 
in a direction perpendicular to its plane than in any 
other direction. It was possible to calculate what the 
area of the benzene ring should be, and it seemed 
as if electrons were rotating round the whole ring. 

Working with X-rays, Dr. Robertson had been 
able to obtain electron contours of the molecules of 
various crystals, and the lecturer showed these for 
oxalic acid. He also showed similar contours for 
resorcinol and for the new colour Monastral blue. 
The molecular arrangement of the latter was par- 
ticularly interesting, consisting of a number of 
benzene rings connected alternately by nitrogen 
and carbon atoms and having a copper atom in the 
centre, to which the blue colour was due. The 
central position of the copper atom effectively 
protected it from attack by external agencies, and 
it was for this reason that the colour was fast. No 
acid or alkali would attack it and it would even 
stand subliming. Messrs. Imperial Chemical Indus- 
tries had been developing this colour, which was a 
great triumph for the industry. Its properties 
were compared by the lecturer with Prussian blue 
and ultramarine, the former being destroyed by 
alkalis and the latter by acids. The new colour, on 
the other hand, was boiled in both alkaline and 
acid solutions without any detrimental effect. 

In conclusion, Sir William said he had intended 
to speak about the purely electrical properties of 
crystals, such as piezo electricity, but he hoped to 
deal with these in a subsequent lecture. 








THE LATE LIEUT.-COLONEL 
H. J. HIGGS. 


Lizut.-CoLoneL Henry Josgrn Hiaes, who died, 
we regret to record, at Manchester, on Sunday, Feb- 
ruary 23, at the age of forty-nine, had a varied and 
distinguished career in the Egyptian Public Works 
Department, in the Army during the Great War, and 
more recently as managing director of a well-known firm 
of mechanical engineering manufacturers. 

Henry Joseph Higgs, who was of American descent, 
was born in London on December 22, 1886, and was 
educated at St. Paul’s School and Cambridge Univer. 
sity, to which he proceeded with a mathematical 
scholarship, and where he took both the mathematical 
and the engineering triposes. After spending three 
years in the Engineering Department of Woolwich 
Arsenal under the late Sir Frederick Donaldson, he 
obtained an appointment in the Egyptian Government 
Irrigation Service, where he remained until the ont- 
break of war in 1914. During this time he was engaged 
on many important irrigation schemes, among which 
mention may be made of the river training works 
up stream of the Esna barrage on the Nile, the removal 
of the downstream apron at this barrage, and the 
substitution for it of a new apron of concrete blocks. 
He was also engaged on the strengthening of the 
foundations and heightening the sluice gates of the 
same barrage, and on the building of workshops near 
the site. Further work with which he was connected 
in Egypt included the erection of pipe syphons at 
Zarorikh and on the Rennan canal. 

In 1911 Higgs had joined the Royal Engineers 
Special Reserve, with a University Commission, and in 
1914 proceeded to France with the 2nd Field Company, 
where he remained for three years. During this time 
he was awarded the Albert Medal in gold for seizing 
and throwing a bomb out of a trench in which a number 
of men were being trained. Later he was instructor 
in Military Engineering at the Royal Engineer Training 
Centre, Newark, and served on the staff of General 
Headquarters in Palestine. He was thrice mentioned in 
despatches, promoted lieutenant-colonel, and made an 
Officer of the Order of the British Empire for his 
services, 

After the war, Colonel Higgs was appointed manager 
of the Ransome and Marles Bearing. Company, 
Newark-on-Trent, and afterwards became vice-chair- 
man and managing director. He was also on the 
boards of the Projectile and Engineering Company, 
Limited, London, and of the Universal Ring Spindle 
Company, Limited. 
He was elected an Associate Member of the Institu- 





magnetic field in different ways and noting the 


tion of Civil Engineers in 1917 and of the Institution of 
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Mechanical Engineers in 1914. He became a Member of | 
the latter Institution in 1917. He was also a member 
of the Institution of Automobile Engineers. 








THE LATE MR. A. T. SNELL. 


WE regret to record the death of Mr. Albion Thomas 
Snell, which occurred in London on Sunday, March 1, 
in his seventy-eighth year. 

Mr. Snell was born on August 2, 1858, and was 
educated at St. Clement Danes Grammar School, 
and at King’s College, and the Central Technical 
College, London. In 1885, after a short time 
as pupil to Mr. (now Sir) James Swinburne and 
on the staff of the Hammond Company, he became 
chief electrical engineer to Messrs. Immisch and Com- 
pany, and for the next five years was engaged in the 
design of dynamos and motors and their application 
to tramways, mines and general industrial work. On 
the absorption of Messrs. Immisch and Company by the 
General Electric Power and Traction Company in 1890 
he was appointed chief engineer and was responsible 
for the installation of trams equipped with accumulators 
on the line between Canning Town and Barking. These 
cars were fitted with steel frames and special motor 
trucks to stand the increased weight. In 1892 he 
joined the Yorkshire Engine Company, Sheffield, as 
electrical mining engineer, but a short time afterwards 
set up in practice as a consulting engineer, arbitrator 
and valuer. In 1911 he entered into partnership with 
Messrs. M. G. Bland and H. Bourne as Albion T. Snell 
and Partners. 

In the course of his practice he had advised the 
local authorities of Luton, Dunstable, Seaford and 
Islington on the installation of electric generating plant 
and had also acted in a similar capacity to a number of 
more or less private bodies such as hospitals. He was 
also inspecting and consulting engineer for the Sheba 
Gold Mines and the Betharga Gold Mines in South 
Africa. An interesting piece of work, for which he was 
responsible some thirty years ago, was in connection 
with the erection of new buildings for Messrs. Harrods, 
Limited, in Brompton-road, London. This included 
the sinking of two 500 ft. artesian wells and the instal- 
lation of 30 hydraulic and 12 electric lifts. 
In 1904 he was appointed advisory engineer to the 
management of Olympia, Limited, Hammersmith, and 
since that date has been responsible for the engineering 
details of the numerous exhibitions and other functions 
which have been held there. He was also con- 
sulting engineer to the Committee of the Festival and 
Pageant of Empire which was held at the Crystal 
Palace in 1912. 

Mr. Snell was elected an Associate Member of the 
Institution of Civil Engineers in 1890 and transferred 
to the class of member in 1905. He had been a member 
of the Institution of Electrical Engineers since 1889 
and was also a member of the Association of Consulting 
Engineers. He had contributed papers on “ Alternating 
Current Transmission” both to the Institution of 
Electrical Engineers and to the British Association 
and was author of a text-book on “Electric Motive 
Power.” 











THE LATE MR. G. H. VERITY. 


We regret to record the death of Mr. George Herbert 
Verity, which occurred at Chesham Bois on Friday, 
February 28, at the age of 69. Mr. Verity was for | 
many years head of the well-known Birmingham elec- | 
trical firm and director of many electricity supply com- 
panies, but to the general public he was probably best 
known as chairman of Charing Cross Hospital, London. 

George Herbert Verity was born on October I, 
1867, and was educated at University College School, 
London, and in Dresden and Berlin. At the early 
age of 18 he joined the German Edison Company, but 
after a very short time became connected with the 
firm of Messrs. B. Verity and Son, being engaged with 
them for some thirteen years in the installation of 
steam and gas engines and electric-lighting plant. 
From 1901 to 1905 he was employed in establishing and 
organising the Alhance Electrical Company, Limited, 
but in the latter year he returned to Messrs. Veritys, 
Limited, as chairman, a post which he held for many 
years, though he was not a member of the board at 
the time of his death. He was also a director of 
the Metropolitan Electric Supply Company, Limited, 
the Midland Counties Electric Supply Company, 
Limited, and the Brentford Electric Supply Company, 
Limited, and chairman of the Derby and Nottingham- 
shire Electric Power Company, Limited, the Leicester- | 
shire and Warwickshire Electric Power Company, | 
Limited, and the Egham and Staines Electricity 
Company, Limited. 

As already mentioned, he took a great interest in | 
the work of Charing Cross Hospital, of which he had 
been chairman since 1907. He was also chairman of 
the Pathological (Charing Cross) Institute. 
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EXHIBITION OF VERY LOW- 
TEMPERATURE APPARATUS. 
By H. R. Lane, Ph.D., F.Inst.P. 

Instances of pure academic research having im- 
portant repercussions upon industry and on occasion 
forming the basis of whole new industries are now too 
familiar to warrant repetition here. It cannot, however, 
be too often reiterated that it is of the greatest import- 
ance that close contact should be maintained between 
those who pursue pure scientific research and those 
responsible for keeping our industries up to date to 
meet world competition. Again, the influence of 
scientific discoveries upon the community is of such 
importance in these days, that it is most desirable that 
the public should be kept informed of them. With these 
ideas in mind, Sir Henry Lyons arranged for the holding 


not yet used in practice, this section of the exhibition 

| is completed by working demonstrations of cooling by 
| the electrical effect named after Peltier; this is the 
reverse of that employed in thermocouple pyro. 
meters. A current is passed round a circuit of two dis. 
similar metals and this produces heating in one junction 
and cooling in the other. The most recent method of 
cooling, by the adiabatic demagnetisation of solid para. 
magnetic substances, due to Debye and Giauque, is 
clearly explained by diagrams. A brief account of this 
| method has already been given in ENGINEERING, on 
page 338 of vol. exxxix (1935). 

The measurement of extremely low temperatures 
naturally presents difficulties. Down to the temperature 
of liquid air it is possible to use certain liquids in glass 
thermometers; toluol may be used down to — 100 
deg. C., and pentane down to — 190 deg. C., but 
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of special exhibitions from time to time in the Science 
Museum, London, of which he was until recently 
director. One such exhibition, devoted to ‘‘ Very Low 
Temperatures,” was opened by Sir William Bragg on 
March 4 last, and will remain open until May 31. Many 
firms and institutions have co-operated to make this a 
particularly valuable display and many pieces of 
apparatus have been specially devised and made for it. 
The exhibits have been brought together under the 
direction of an influential committee, presided over by 
Mr. H. T. Tizard, Rector of the Imperial College of 
Science and Technology, and composed of representa- 
tives of both the academic and industrial branches of 
the subject. 

It is well known that when a liquid evaporates, heat 
is removed from the substance, causing cooling, and if 
the rate of evaporation is accelerated by reducing the 
pressure above the liquid the cooling is correspondingly 
greater. This principle is widely employed in low- 
temperature work, and specially constructed working 
exhibits demonstrate it. The principles of cooling by 
“ external” and “ internal” work are also illustrated, 
the latter being the Joule-Thomson effect. A simple 
model expansion engine is made to do external work 
The performance of internal 
work is demonstrated at both high and low pressures 
by models enclosed in unsilvered Dewar vessels, 
in which the visitor may perceive for himself the 
actual liquefaction of air by this process. Although 





| specialised technique is required. Vapour pressure and 
| gas thermometers are also employed, but their use 
linvolves difficulties, and, moreover, at the lowest 
| temperatures, the laws governing their behaviour ar 
| not very well known and there is a limit, depending upo" 
| the particular substance employed, below which such 
| thermometers cannot be used.  Electrical-resistance 
| thermometers are convenient and platinum may 
used down to — 250 deg. C., below which lead, gold, 
manganin and constantan have been employed. Base- 
metal thermocouples can be used down to about the 
same temperature as platinum-resistance thermometer 
and below this couples of the noble metals have been 
employed. None of these metals, however, can %€ used 
in the most interesting region, viz., within half a degree 
of the absolute zero. Here, fortunately, the dependenee 
of the magnetic properties of certain substances up 
temperature can be utilised for thermometric purpose 
The effect is large enough to permit of accurate measure 
ment, but at present the exact laws governing this 
property are not known with any high degree of pre- 
cision at the very lowest temperature, rendering acct 
rate measurement within this region still a little u- 
certain. Actually, the method consists in measuring 
the magnetic susceptibility of a salt of the rare eat 
or iron groups. Representative exhibits of these methods 
|of measuring temperature are included and in my 
| instances the visitor to the Science Museum can ® 
'the demonstration working. 
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Since pressures form such a feature of this work, 
representative exhibits of methods of measuring it are 
included. Well-known types of manometers and 
gauges are shown in action, including Pirani and 
jonisation gauges. 

It has been known for some 150 years that certain 
gases could be liquefied by pressure, but it was not until 
1850 that Andrews discovered what is now known as 
the “ critical state.” He showed that there is a certain 
temperature above which no amount of pressure will 
liquefy a gas and that this temperature is characteristic 
of each substance. These matters are explained to the 
visitor in suitable ways, and he is then shown a model 
of a complete plant for the manufacture of solid carbon 
dioxide, which is now a product of considerable import- 
ance, and plants for its production on a commercial 
scale have been dealt with in these columns. The gas, 
usually obtained as a by-product from certain chemical 

processes, is first purified in a tower, whence it passes 
to a three-stage compressor. The gas is then cooled 
ina series of pipe coils and in so doing is liquefied. The 
liquid is passed to storage tanks under pressure and the 
vapour from it is returned to the compressor. The 
cooling resulting from the release of the pressure from 
the liquid causes it to solidify, and the carbon dioxide 
snow, as the product is appropriately called, is com- 
pressed into blocks. These are cut into convenient sizes 
and packed into heat-insulated containers for transport. 

Next are shown a number of sectioned models of 
various hydrogen and helium liquefiers, including those 
due to Kapitza, Simon and Rollin. An outline of the 
methods due to these workers was given in the article 
above referred to. A continuous supply of liquid air is 
required for the various demonstrations, and this is 
actually made on the premises in a Hampson liquefier, 
which the visitor can see in operation. In this section 
a large model thermometer is displayed, on which 
various important temperatures in the region concerned 
are marked. 

The problems of storage and transport of these cold 
substances have been ingeniously solved in various ways, 
and characteristic methods are shown. One of the most 
important products is liquid oxygen and its transport 
on a large scale is fraught with some danger on account 
of its inflammability and explosive nature. The difficul- 
ties have, however, been overcome, and containers of 
some thirty or more cubic feet capacity are now carried 
on lorries and railway wagons and liquid oxygen is 
delivered through a flexible metallic pipe from them in 
precisely the same manner as is employed for petrol. 
Such a container is on view and a photograph of it is 
reproduced on the opposite page. It consists of a 
copper sphere some 4 ft. in diameter, this being the 
most efficient shape as demonstrated by another 
exhibit, surrounded by a suitable metal casing, the 
intervening space being packed with slag wool or 
other suitable heat-insulating material. The cold 
gas from the steady evaporation of the liquid due 
to heat leakage into the container is carried away 
through a spiral copper pipe surrounding the sphere 
and buried in the slag wool, thus reducing the heat 
leakage. The container is fitted with the usual valves 
for filling and drawing off, a safety valve, and, as an 
additional safety device, a “‘ bursting disc,” which will 
give way if the safety valve should fail. A liquid-level 
gauge is also provided. For transporting smaller 
quantities of liquid gases, glass or metallic vacuum 
flasks are used and examples of these are shown. The 
useful property of charcoal at low temperatures of 
adsorbing gas is employed to maintain a good vacuum 
jn the interspace between the outer and inner vessels. 
_ Much of the section devoted to applications and uses 
18 concerned with the many uses of oxygen, such as 
breathing apparatus of various kinds, oxy-acetylene 
burners, and its use in liquid form, when mixed with 
cotton, as an explosive. Demonstrations are given at 
the exhibition of cutting thick steel sheets by an oxy- 
acetylene flame. For many of these purposes the 
oxygen is supplied in liquid form and passed to a 
special oxygen evaporator, from which the gas is drawn 
off into cylinders under pressure. In addition to the 
wide use of solid carbon dioxide as a refrigerant, 
examples are here shown of its use for making shrinkage 
its of machined parts. For this purpose, baths of 
some suitable spirit mixed with solid carbon dioxide are 
used, and a temperature of about — 80 deg. C. is thus 
prednced. Other well-known uses of solid carbon 
“ioxide are referred to, such as cauterisation, its use in 
mineral waters and breweries, and for cooling mixtures 
a laboratory. A series of demonstrations show how 
distillet; gases separated from liquid air by fractional 
en are used in making the familiar coloured 
alk ing signs. Their use in certain electrical devices, 
fers a voltage regulators, and helium-filled recti- 
Pe _ been overlooked, and in this section a low- 
prineipl ure cryostat constructed on straightforward 
mall es, though containing several ingenious auto- 

le devices, is shown. 
© properties of many substances at very low tem- 
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of supraconductivity ; for certain substances the 
electrical resistance becomes zero within a few degrees 
of the absolute zero, and the temperature at which this 
takes place is lowered by a magnetic field. Curiously 
enough, however, some good conductors, such as copper, 
and silver, do not appear to show this property. Much 
work is being pursued on this subject and is yielding 
new and important results. Again, it has been possible 
to magnetise certain metallic alloys at these tempera- 
tures which are not magnetic at ordinary temperatures. 
The fact that the properties of metals change consider- 
ably at these low temperatures may mean that, in time, 
certain processes will be carried out by cooling instead 
of by heating as at present. Cold working has been 
found to increase the tensile strength at these tempera- 
tures more than it does at ordinary temperatures. Many 
substances become extremely brittle at low tempera- 
tures, and great care is, therefore, necessary in selecting 
materials for plant and apparatus to be worked in these 
regions. Sets of test-pieces which have been tested to 
destruction at low temperatures form an interesting 
exhibit. The magnetic properties of liquid oxygen can 
be tested by any visitor for himself by a specially- 
designed apparatus. By pulling a cord, a small horse- 
shoe magnet is lowered into a Dewar flask containing 
liquid oxygen, and it is observed that a small quantity 
adheres to the poles. 

The collection of historical exhibits is unique and of 
considerable educational value. Space will only permit 
the mention of a few of these. The original gas liquefac- 
tion apparatus used by Faraday is to be seen, Claude’s 
expansion engine, with which he liquefied air, and 
Dewar’s hydrogen-liquefying plant are among the 
exhibits. Mention should also be made of pieces of the 
original apparatus used by Joule and Thomson, and 
others. 








TRAILING CABLE DEVELOPMENTS. 


AN electric cable, which is intended for use in mines 
or quarries, must be proof against all sorts of mechanical 
damage. In mines, additional difficulties are introduced 
by the necessity of working at close quarters and by the 
presence of an explosive atmosphere, factors which 
necessitate not only protection of operatives from con- 
tact with live conductors, but the prevention of open 
sparking should the insulation be accidentally pierced. 
The way in which these problems can be solved so far as 
the cables are concerned is dealt with in a pamphlet 
on “‘ Modern Trailing Cables,” which has recently been 
issued by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
This gives a full description of the constructional 
features of the various types of trailing cables made 
by this firm, as well as information about the tests 
employed to obtain a satisfactory product, and notes 
on repairs. 

The first essential of a satisfactory trailing cable is 
that it shall be flexible. For this reason a covering of 
tough rubber is almost always employed, and recent 
investigation into the various ingredients and methods 
of manufacture by the company has resulted in a 
super-tough product, known as Rhino. This has a 
tensile strength, which is about double that of the 
normal sheathing of the C.T.S. type, and offers con- 
siderable resistance to tearing or the spreading of an 
incision. It will, it is claimed, withstand dragging 
over rough surfaces, while its smooth exterior prevents 
its catching on projections. Being highly resistant it 
affords the maximum protection against crushing, and 
being very flexible it is easy to handle. The specific 
gravity of Rhino is at least 20 per cent. lower than 
that of ordinary tough rubber sheathing, so that Rhino 
cable is lighter than the average cable. It is also highly 
resistant to heat, oil, acids, alkalis and other 
corrosive agents. 

Trailing cables insulated with this material are made 
for non-protected, partially protected and fully pro- 
tected systems in both standard and special designs. 
Among the latter mention may be made of the split 
main and enlarged centre pilot cable, in which the 
power current-carrying cores are divided and disposed 
round the pilot. In this way not only are the pilot 
and the earthing conductor kept as far apart as possible, 
but the pilot, being of full section, is more capable of 
bearing the initial brunt of a longitudinal stress. It 
also ensures, as far as possible, that the pilot and 
earthing conductor are not injured at the same time. 
With the normal sized pilot, on the other hand, prema- 
ture breakdown may occur if it is placed in the centre, 
while if it is laid up round the centre both it and the 
earthing conductor may be cut, with the result that 
the protective circuit will remain energised and the 
current breaker will not be tripped. A type of 
double screening in which two screens of fine tinned 
copper wire are arranged concentrically has also been 
devised to provide additional mechanical strength to 
this part of the cable. The outer screen is earthed 
and the inner is connected to a convenient source of 





through a relay or trip, which controls a switch in the 
main circuit, Penetration, even by a fine wire, will 
cause this system to operate, so that the switch is 
opened before a dangerous condition can be set up. 
A new form of screening is claimed to overcome the 
chafing which results from constant twisting and 
flexing of the cable. This consists of an inner and outer 
series of copper strands wound on different pitch 
circles, but applied to the cable in the same direction of 
inclination as that in which the cores are stranded. 
An intermediate series of cords is wound in a direction 
opposite to that of the wire strands, The groups of 
strands are arranged to overlap so that no object can 
pierce the cable without making contact with the 
screen, and as the spaces between the elements of the 
screening are completely filled by the rubber sheathing, 
the two groups cannot slide over or under each other. 








BIN-AURAL INSTRUMENTS FOR IN- 
VESTIGATING MACHINERY NOISES. 


Some years ago* we described the Bin-Aural instru- 
ments designed by Mr. C. E. Noel-Storr and made by 
Messrs. The Capac Company, Limited, 26, Brookwood- 
avenue, Barnes, London, 8.W.13, for detecting, locating 
and comparing the sounds produced by machinery of 
all kinds, and we understand that these instruments 
are now extensively employed by motor manufacturers 
and other engineering organisations. In its simplest 
form the instrument employs a reproducer, which 
consists of a metal diaphragm enclosed in a chamber to 
which a pair of ear tubes, resembling those of a medical 
stethoscope, are connected by stout rubber tubing. 
A steel test rod, of any convenient length, is attached 
to the diaphragm, and its free end is applied to the part 
of a machine, such as a bearing, under investigation. 
When the ear tubes are placed in the observer's ears, 
the sound produced by the particular part of the machine 
on which the rod has been placed can be distinctly 
heard independently of extraneous noises, and it is 
then usually possible to detect any defect in the 
operation of the machinery and apply the remedy. 
The test rods may be extended up to a length of 
100 ft., or even more, and the apparatus can then be 
employed for such purposes as the examination of the 
condition of the valves and bearings of a pump located 
at the bottom of a well, even if the pump is var shorts 

Two reproducers connected to the ear tubes by a 
Y piece may be used alternately to compare two 
sources of sound, while, for investigating the noise of 
gearing and of other moving parts to which a test rod 
could not be applied, a reproducer fitted with a conical 
mouthpiece is supplied. The mouthpiece, when placed 
close to the source of the noise it is desired to investi- 
gate, directs that noise into the reproducer and prac- 
tically excludes those from other sources. This type 
of reproducer can, of course, be used in conjunction 
with the test-rod type for comparing external and 
internal noises. 

The improvements made since our previous reference 
to this apparatus include the provision of an insulated 
rod for attachment to the reproducer when electrical 
machinery is being investigated, in order to protect the 
observer from accidental shock. Another point which 
may be mentioned is that the ear tubes are now hinged 
and drawn together by a spring, the hinge being 
clamped when the tubes are in position in the observer's 
ears, leaving both his hands free. Finally, we under- 
stand that the detail design of the reproducers has been 
modified so as materially to increaase their sensitivity. 








ATMOSPHERIC POLLUTION IN 1935. 


Tue twenty-first report,t on Atmospheric Pollution, 
which was issued by the Department of Scientific and 
Industrial Research, on Monday, February 24, contains 
an analysis of observations made d the twelve 
months ended March 31, 1935, by 78 co-operating 
bodies, most of whom were municipal authorities. The 
greater part of this data was obtained from the readings 
of the 98 deposit gauges, which are maintained by the 
co-operating bodies, but in assessing the general state of 
atmospheric pollution, only the results from a group 
of 57 stations, the year’s data from which can be com- 
pared with the general average of pollution for the 
five-year period from 1927-32, were utilised. These 
figures do not, therefore, represent an average for the 
whole country, but simply for the stations concerned, 
most of which are in the industrial north. 

In each case the amount of total solids deposited was 
arrived at from the following items: Tar; other car- 
bonaceous material, including soot and organic dust 
blown up from the ground; and insoluble ash, including 
mineral dust carried by the wind from road surfaces. 
These items are grouped as insoluble in rain. The 





* ENGINEERING, vol. cxv, page 375 (1923). 
+ The Investigation of A heric Pollution. Twenty- 
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other items, which are grouped as soluble, include | slabs were cast in glass-faced moulds to give a marble- 


“soluble loss on ignition ” 
combustible organic material and volatile products, suc 
as carbon dioxide, ammonium salts and sulphuric acid, 


and are represented bY | | like finish, in other parts, viz., 


living rooms and bed- 
rooms, three-ply wood panelling was attached to the 


concrete slabs. As an example of the rapidity of the 


the remainder being expressed as soluble ash. The | system it may be stated that a group of 320 flats in 


figures for sulphates, chlorine and ammonia, although 
included in the above, are also shown separately. 
The distressing general result is that the figures from the | 
point of view of cleanliness are more than the average 


of the last three years, in spite of the increasing use of | involved. 
Perhaps the explanation is the bette | under Mr. R. A. H. Livett, A.R.I.B.A., Housing Diree- 


smokeless fuels. 
state of trade, but it is from every point of view a con- 
dition to which close attention should be paid. 


As regards details, it is interesting to note that an | 
increase in the oat of both tar and sulphates were | to compare the English times and costs with those of the 


recorded in London at Archbishops Park, Finsbury | 
Park, Golden-lane and South Kensington ; 
at Alexandra Park and Rushill Park, as well as at 


Newcastle and Castleton. The only stations which 


showed a consistent reduction in all components of | 


deposit were Southwark Park, London; Victoria Park, 
Glasgow; Peel Park, Salford; Wakefield; and 
Rothamsted. The total solids deposited were also high 
at Netherfield-road, Liverpool. 

In mitigation of this state of affairs, it is pointed out 
that the fact that the deposits for a particular town are 
higher than the average by no means necessarily implies 
that proper steps are not being taken to deal with 
local problems of pollution, nor does the ‘fact that 


the deposit gauge results in one town are higher than | 


in another necessarily mean that the atmosphere of 
the first town is more heavily polluted. It is, in fact, 


quite as probable that the town in question is making | which is even more effective. 


a serious effort to arrive at the real measure of local 
pollution by placing its gauges in positions where the 
deposits recorded would be likely to be the heaviest. 
In that case, the very real assistance given to this 
co-operative investigation by the locality in question 
becomes a matter for congratulation. While criticism 
can more safely be made where the amount of the de- 
posits recorded at the same station shows a consistent 
increase, it is clear that the only reasonable method 
of arriving at any comparative criterion of pollution 
between various districts, or of the degree of pollution 
in a particular area, is to make use of such a number of 
recording instruments as will enable the fullest possible 
account to be taken of the conditions obtaining in each 
locality. 








THE MOPIN SYSTEM OF PRE- 
FABRICATED CONCRETE UNITS. 


AN interesting film is being exhibited on the evenings 
of this week at The Building Centre, 158, New Bond- 
street, London, W.1. The film shows the erection of 
large blocks of flats in France on the Mopin system of 
prefabricated concrete. This system, developed by 
Mr. Eugene Mopin, of Paris, embodies a number of 
unusual features. A skeleton structure of steel joists 
is first erected. This in itself is too light to carry the 
final loads, but once it is assembled it is stiffened by 
the floors and walls which are formed of reinforced 
panels bolted to the joists. The various interstices are 
filled in with poured concrete so that the building forms 
a homogeneous whole. It is stated that the reduction 
in total weight over other methods of reinforced 
concrete construction is of the order of 50 per cent., 
whilst a saving of 15 per cent. is claimed in cost and of 
25 per cent. in time. The saving in weight is due not 
only to design but to the increased strength of the 
reinforced-concrete units, which are fabricated on a 
vibratory table. This method also contributes to the 
saving of cost and time, another factor being that, as the 
fabrication is carried out in sheds kept at a uniform 
temperature, weather conditions do not interfere with 
the work. Metal moulds are used for the units, the 
faces being sprayed with oil. A quick-setting cement is 
employed and the moulds can be emptied in a very 
short time after casting so that the mould stock is 
low. The rapid setting is assisted by the vibration 
given to the moulds and curing need not be continued 
beyond a maximum of five days. Large storage space 
is not required, the usual procedure being to remove the 
cured units to the building site during the night ready 
for work the next diy. 

No scaffolding is required during erection, the steel 
structure serving for this, The standardised units are 
hoisted into place by a light crane, and as the largest 
does not exceed 250 lb. in weight they can be readily 
put into position by two men. A striking feature of 
the film, which showed the actual erection of the 
buildings of the “‘ Cité de la Muette,” 
Paris, was the almost complete absence of ladders, 
the staircases from floor to floor being rapidly assembled 
from prefabricated parts and being used by the men as 
the building progressed. The external and internal 
finishes can be varied as required. In the Drancy 
buildings large white marble pebbles cast in the mould 
were used for the external walls. 


buildings, such as bathrooms, staircases, &c., interior 


in Glasgow | been 
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at Drancy, near | 


In some parts of the | 


blocks four storeys high was completed in seven months. 
We understand that the Mopin system has been adopted 
by the Housing Department of the City of Leeds, for 
| the Quarry Hill Flats, Leeds, a sum of "400, 000l. being 
In connection with this development, which is 


tor, it may be mentioned that Mr. Mopin has opened 
at 25, King-street Chambers, 1, King-street, 
Leeds. It will be interesting if figures are later available, 


French buildings, of which three large groups have 








completed, that at Drancy costing about 
,200,0001, 
WATER INJECTION EXHAUST 


SILENCER. 


Tue employment of the internal-combustion engine, 
using either oil or petrol as fuel, in marine work involves 
a problem peculiar to it, namely the silencing of the 
exhaust. In small vessels such as open launches, cabin 
cruisers, yachts, and so forth, a noisy exhaust is par- 
ticularly objectionable. Messrs. The Parsons Oil 
Engine Company, Limited, Town Quay Works, South- 
ampton, have for some years provided a water-jacketed 
silencer of the cylindrical type for their engines, but have 
recently developed a simple water-injection silencer 
This silencer is shown 
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in the accompanying illustration. It consists of a 


casting, oval in cross section, and having a curved and 
tapered U bend with a short leg integral with the shell 
in the interior. The engine exhaust pipe is coupled 
to the long leg of the bend, and the outlet pipe over- 
board to a point on the casing immediately below the 
short leg. The cooling water, from the cylinder jackets 
or elsewhere, enters the casing at the centre of the 
cover and flows over the bend leaving at the outlet 
along with the gases. As a matter of fact an action 
somewhat analogous to an air ejector obtains, and, in 
consequence, it is claimed, no back pressure is set up, 
an effect contributed to by the absence of baffles and 
the increasing area through the bend. 

The silencer is, of course, always fitted above the 
water line and none of the injected water can remain 
in the casing so that there is no danger of water or 
vapour being drawn back into the exhaust pipe and 
cylinders when the fuel is cut off and the engine makes a 
few revolutions before stopping. The formation of a 
vacuum in the silencer is rendered impossible by the 
vent seen at the top of the casing. There are two of 
these, so that the silencer may be fitted either in a right- 
handed or left-handed position. The cover is similarly 
reversible and the lugs for connection are also dupli- 
cated. The vent is also useful as a “tell-tale.” The 
small drain cock at the bottom of the casing may also 
be used for this purpose, though in ordinary working 
conditions it should not need opening. It is, however, 
fitted as a safeguard in case the silencer should have 
been placed too low down. Normally the fitting of the 
silencer presents no difficulty and in such a case as that 
of an auxiliary engine which may be situated below 
the water line, the connection between the two may 
be made by a vertical pipe, water-jacketed or not as 
found desirable. As only cool water carrying the 


exhaust gases is discharged at the outlet, the silencer 
has the additional advantage of not interfering with 


comfort if the pipes have to pass through accommoda- 
tion spaces. 


pumps are not functioning correctly. 


40 Ib. 


For the same reason fire risks are reduced 
}and it is always possible to tell if the engine water 
At present the 
silencer is made in three sizes, that is with 1} in., 2 in. 
and 2} in. British Standard pipe connections, but it is 
proposed to make larger and smaller patterns. The 
weight of the sizes stated above ranges from 14 Ib. to 
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ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Electrical Engineering.—A number 
of scholarships in electrical engineering are shortly to 
be awarded by the Council of the Institution of Elec. 
trical Engineers. These comprise the Duddell, Ferranti, 
Swan Memorial, Silvanus Thompson, and William 
Beedie Esson Scholarships. The Duddell Scholarship, 
valued at 1501. per annum and tenable for three years, 
is open to British subjects under 19 years of age, who 
have passed the Matriculation examination. The 
Ferranti Scholarship is worth 250. per annum, and js 
tenable for two years of post-graduate work. It is open 
to British subjec ts under 26 who are students or gradu. 
ates of the Institution and have been such for not legs 
than two years. The Swan Memorial Scholarship is 
tenable for one year and is valued at 250/. It is open 
to British subjects, under 27, who wish to carry out 
whole-time research or post-graduate work. The 
Silvanus Thompson Scholarship, worth 1001. per annum 
plus tuition fees and tenable for two years, is for British 
works’ employees, under 22 years of age, who are the 
sons of parents of limited means. The William Beedie 
Esson Scholarship, valued at 120/. per annum and ten- 
able for two years, but renewable in approved cases for 
a third year, is open to British subjects, under 22, who 
are the sons of parents of limited means. Further parti- 
culars and nomination forms, which must be returned 
not later than April 15, are obtainable from the secre- 
tary of the Institution, Savoy-place, London, W.C.2. 

Maintenance Scholarships in Architecture.—The Archi- 
tects’ Registration Council of the United Kingdom, 18, 
Abingdon-street, Westminster, London, 8.W.1, offer 
for award in July two maintenance scholarships in 
architecture. The scholarships will consist of a grant 
for the payment, in whole or in part, of the schoo} fees 
and necessary subscriptions, instruments, books, &c., 
and, when necessary, a maintenance allowance not to 
exceed, as a rule, 100/. a year. The scholarships will be 
renewable from year to year until the student has 
finished his or her training. They will be available for 
students of British nationality, who could not other- 
wise afford such training, to enable them to attend 
architectural schools approved by the Council. The 
scholarships will be available, both for students who 
have already begun their training, and for students 
wishing to begin their training. They would not 
normally be granted to students under 17 years of age. 
Further particulars and application forms, which must 
be returned by April 1, may be obtained from the 
secretary to the Board of Architectural Education of 
the Council, at the address given above. 








LAUNCHES AND TRIAL TRIPS. 


“ Cape CHELYUSKIN.”’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island 
and the White Sea; triple-expansion engine supplied 
by Messrs. C. D. Holmes, Company, Limited, Hull. 
165 ft. by 


Launch, February 8. Main dimensions, 
27 ft. 6in. by 15 ft. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, for Messrs. 


mepreenas Steam Fishing Company, Limited, Hull. 
*‘Canapian ReEeEFER.”’—Single-screw fruit-carrying 
SoFhee ; two-stroke, single-acting, solid-injection, 
six-cylinder Burmeister and Wain Diesel engine. Trial 
trip, February 9. Main dimensions, 290 ft. by 44 ft. 6in 
by 26 ft. 6 in. Built by Messrs. Nakskov Shipyard, 
Limited, Nakskov, Denmark, for Mr. J. Lauritzen, 
Copenhagen. 

“ Rampas.”’- 
between Bombay and Goa ; 
Trial trip, February 14. Main dimensions, 179 ft. by 
29 ft. by 11 ft. Built and engined by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Neptune 
Works, Walker, Newcastle-upon-Tyne, 6, for Messrs. 
The Indian Co-operative Navigation and Trading Com- 
pany, Limited, Bombay. 

Barces.—Four steel-hatched swim barges, each to 
carry 130 tons. Launch, two on February 14 and two 
on February 26. Main dimensions, 75 ft. 10 in., by 
19 ft. 3 in., by 7 ft. 2 in. Built by Messrs. Harland 
and Wolff, Limited, North Woolwich, London, E.16 
for Messrs. W. Cory and me, Limited, London. 


-Twin-serew steamer for passenger service 
triple-expansion engines. 


“ Brau.”’—Single-screw coastal motorship ; four- 
stroke Deutz engine. Trial trip, age 20. Main 
by 12 ft. 4 in. Built 


dimensions, 171 ft. 6 in. by 27 ft. 
by Messrs. R. and W. Hawthorn, Leslie ety Company, 
Limited, Hebburn-on-Tyne, for Messrs. Tyne-Tees Steam 
Shipping Company, Limited, Newcastle-on-Tyne. 
“ Smmta.”—Single-screw oil-tank motorship; [oe 
cycle, airless - injection, six - cylinder Diesel —_—S 
Launch, February 20. Main dimensions, 425 ft. % 
54 ft. 3 in. by 31 ft. Built and engined by Mess 
Harland and Wolff, Limited, Govan, Glasgow, for — 
= Anglo-Saxon Petroleum Company, Limited, Londo! 
‘Sramatios G. Empsreicos.’”—Cargo stoamels: 
bedded ion engines, supplied by Messrs. The < 
Eastern Marine Engineering Company, Limited, Sun 
land. Launch, February 22. Main dimensions, ar 
by 53 ft. by 33 ft. 9 in. Built by Messrs. Short Brot 
Limited, Pallion, Sunderland, to the order of Mess 
8. G. Embiricos, Athens. 
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THE STRENGTH AND FLEXIBILITY | shows an advantage in flexibility over the smooth are 
OF CORRUGATED AND CREASED-. of 2-6 to 1 and the increased arc about 1-3 to 1. 


The results of the fatigue tests of each of the series 

BEND PIPING.* | of corrugated and creased piping are shown graphically 
By LigvTENANT Rosert Lee DENNISON, U.S.N.T | in Figs. 18, 19 and 20, page 299. The scheme used in 
. | plotting the fatigue graphs is the usual one for presenting 
results of fatigue testing. The axis of ordinates is scaled 
Fics. 11 to 17, inclusive, give graphs showing the | uniformly to represent the semi-range of alternating 
joad-deflection relationship for each of the pipe shapes | stress, while the axis of abscisse is scaled logarithmic- 
in the A, B and C series of piping. The remaining | ally to represent the number of cycles. The points on the 
bends were checked for agreement with the typical | graph, in general, indicate failures of the designated 
similar shape before fatigue testing. The graphs pipe shapes. In some cases, the applied nominal stress 
also indicate the methods of loading and the points | values were raised during the test. Where this was 
of deflection measurement, The effect of cold work|done, paths are shown on the graph to show the 
on raising of the primitive elastic limit may be noted | manner in which the specimen was tested at increasing 


(Concluded from page 216.) 


CORRUGATED TANGENTS... SERIES A.LOAD: DEFLECTION 
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Fig. 1. 





Fig. 12. QUARTER BEND WITH TANGENTS...SERIES A.LOAD: DEFLECTION 





| Fig. 22, page 300, shows a typical case of failure in 
corrugated piping. The appearance of the fractured 
surface which is so characteristic of fatigue fractures, 
clearly indicates that the crack progressed from the 
inner surface to the outer surface of the pipe wall. 
This conclusion was checked in many cases by uieiins 
the progress of the cracks in axial planes across the 
plane of failure. Planes could be found where the 
crack could plainly be seen to have failed to work its 
way entirely through the pipe wall. A microphoto- 
graph of a typical crack is shown in Fig. 23. This 
specimen was removed from piece AM, the single 
offset quarter bend, from the corrugation just above 
the one where complete fracture occurred, The 
crack shown in this microphotograph had started from 
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Fig.14. QUARTER BEND WITH TANGENTS. ..SERIESB’..LOAD: DEFLECTION 
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P 160.0.) - 
on those graphs which show the load-deflection| stress values. Where “syempennes” 
characteristics after repeated loading. It was found | arrows alone are attached 
that internal pressure had little effect in the deflection. | to points, this does not a Piece BD Up 8/F = 1-19 x 10-5. . 
The flexibility factor V is defined as the ratio between | represent failure, but : ” BE — rH a can - 10 
the deflection of a section of corrugated or creased | means that the specimen er ,, Up&/F = 1-37 x 10. 
piping under a certain load to the deflection of a section | is to be considered as € +»  » Down + 100 Ib, per square inch steam pressure 8/F = 1:42 x 10-. | 
of smooth-walled piping of the same length loaded continuing to run beyond $ «) oR +O, eee ee ee 


in the same manner and by the same amount, both|the plotted point. The 
pipes considered to be the same basic wall thickness | bending moments and the nominal stress were com- 
and same basic internal diameter. As is the case with | puted at the point of actual fracture for each specimen. 
the factor K, developed by Dr. Karman, the flexibility In all cases the nominal stresses, as previously 
lactor V may be considered as modifying the flexural | defined, were computed from the simple beam formula 
rigidity of the pipe shape considered. as the stresses which would be produced in a theoretical 
This flexibility factor V was investigated for the | smooth-walled pipe of the same basic dimensions as 
various cases, and it was found that for all the tangents | the corrugated or creased pipe when subjected to the 
tested it might be taken at an average value of 6.|same applied forces. The longitudinal stresses only 
. © corrugated arcs showed a slightly higher value, | were computed, and in the comparative theoretical 
ut still this value of 6 should be used for conservative | smooth-walled bend, no allowance was made for any 
design. Because of the increased flexibility of the| increase of stress caused by flattening. The direct 
‘smooth are due to flattening, the corrugated arc | stresses resulting from the loading are a small per- 
—. : centage of the stress due to bending, and have, there- 
* ; fore, been neglected as minor in computing the nominal 
the Jena ation: subsnitted - : a Tt}, 7 ry stress. In all cases but one, failure occurred at the crest 
Abstracted. > niversity, Daltimore, Mc., V-8-4- | of a corrugation, and an internal pressure of 400 Ib. per 
+ We regret that the name of the author of this|8quare inch seemed to have little or no effect. In 
dissertatic n was incorrectly given in the sections which | Fig. 21, page 299, the crack formed is well shown at the 
Ppeared on pages 103 and 215 ante. fourth corrugation from the bottom. 











the inside surface of the pipe wall, but had not pro- 
gressed entirely through the wall thickness. 

With but one exception, all failures of the corrugated 
piping took place in the transverse plane through the 
crest of a corrugation. From a study of the probable 
distribution of stresses in the pipe wall, it seems clear 
that this would be the location of highest stress, and 
that the critical zone would be at the crest of a corruga- 
tion on the inside of the pipe, which is, of course, nor- 
mally the surface of sharpest curvature. The one 
exception concerned the failure of piece AF, which has 
already been noted. Here failure occurred in the 
trough between two corrugations and the crack appeared 
to originate from the outside surface of the pipe. In 
this case the corrugations had been strongly crimped 
together on the inner side of the arc of the bend and 
the longitudinal radius of curvature of the surface 
at the point of failure appeared to be at least equally 
as smell as the radius of curvature of the inner surface 
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of the adjoining corrugations. Because, in general, 
the fatigue cracks do not start from the outside, it 
may be expected that a failure of corrugated pipe 
in service will not be detected until the crack has 
progressed entirely through the metal. The first 
warning in such a case may be a steam leak or 
perhaps a complete rupture. Once started, the 


Fig. 15. 


1400 


1000. 


g Piece CA Down. As received 8/F = 0-75 x 1073, 
o o , Down After 50,000 cycles of alternating s 
a » Up As received. &/F 9-72 x 10° 
a o Up After 50,000 cycles of alternating stre 
l CB Up é/F = 0-74 10-5 

, Down, 3/F 0-74 10-3 

, CC Down 

, Up After 50.000 cycles of alternating stre 


progress of a fatigue crack is very rapid and a complete 
traverse of the metal will occur relatively soon after 
the inception of the crack. 

In all cases of failure in creased piping, the crack 
appeared to start from the outer surface and proceed 
inward. Without exception the failure occurred in 
the trough between two creases. This is the reverse 
of the manner in which failures occurred in the corru- 
gated piping where the crack advanced from the inner 
to the outer surface. 

The case of specimen C D, an expansion U-bend, 
presented an interesting example of fatigue failure. 
As has been explained, this specimen was tested with 
fixed ends with a stress cycle varying from 0 to a maxi- 
mum. Hence the creased arcs were all on the compres- 
sive sides of the bends. The ultimate failure occurred 
in a zone of maximum bending moment from a crack 
developing from the outer surface inward and located 
in a trough between two creases. Longitudinal 
strips were cut from the pipe in the plane of the pipe 
bend. One strip was taken from half of each creased 
arc. The half chosen was the one subjected to the 
maximum bending moment. All four strips thus chosen 
were theoretically equally stressed. Fig. 3, page 103, 
ante, shows the four strips selected for examination. 
The inner pipe surface is at the bottom of each strip. 
A total of 16 creased crests and 12 troughs was provided 
in these strips. A examination showed 
that seven troughs contained incipient cracks, while 
six crests also showed cracking. There was a total of 
ten cracks in the crests and 12 cracks in the troughs. 

The appearance of the large number of cracks in the 
specimen C D is probably due to the nature of the test. 
It is possible that under the compressive cycle the 
crack associated with ultimate failure would not 
progress from inception to fracture with sufficient 
rapidity to fail to provide time for additional cracks 
todevelop. The cres.sed crests, however, were probably 
in a state of tensile stress which might aid the rapid 
propagation of a fatigue crack. 

In the case of a creased bend, it appears probable 
that the appearance of an external surface crack would 
precede failure. However, the progress of the crack is 
likely to be so rapid that routine inspections could 
hardly be depended upon to predict such failure. 

The endurance limit is a physical property of a metal 
and has a definite value. In the case of the steel used 
in the manufacture of the piping under investigation, 
the endurance limits are as follows: Series A, 25,100 
Ib, per square inch; Series B, 24,600 lb. per square 
inch; Series C, 25,300 lb. per square inch. These 
values were determined as 43 per cent. of the average 
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tensile strength of the specimens in each series of 
pipes. 

In the asymptotic portion of the endurance graphs, 
the stress in the metal must be at the endurance limit. 
The stress intensification factor has been defined as 
the ratio between the endurance limit and the nominal 
stress at this point on the fatigue graph. The values 
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| virtual endurance limit may be used. The method 
used in determining the virtual endurance limits of 
|the steel was similar to that described for deter. 
mining the true endurance limits. At various selected 
cycle values, the stresses read from the fatigue graph of 
Fig. 7, page 216ante, were expressed as certain percen- 
tages of the tensile strength of the steel used in deter. 
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of the stress intensification} fac- Fig.{7. EXPANSION U BENDS. ..SERIES C....LOAD:DEFLECTION 


tors obtained inthis manner are : 
Series A, N 8-7; Series B, 
N 9-5; Series C, N 6-1. 
These values indicate that the 
nominal stresses have been effec- 
tively multiplied at the endurance 





limit by the factors indicated. It 
is considered that the discrepancy 
between the Series A and Series B 





pipes may partially be explained 
by the relatively few points avail- 





able to determine the endurance 
limits on the fatigue graphs 








In the great majority of prac- 
tical applications, a piping system 
will not be called upon to under- 
go the number of cycles of stress 
equivalent to that at which the 
endurance limit is determined. 
In the lifetime of an ordinary 
power plant, excluding serious 
| vibration, the number of stress 

cycles imposed on the piping will 
probably be numbered in thous 
ands rather than millions It 

















unreasonable, then, in 1600+ 


;}most cases, to use in design a 
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stress value corresponding to the 
true endurance limit. 





| Thetrue endurance limit repre- 
| sents the limiting value of stress 





|to which a metal may be sub- 
jected in order to withstand an 








| indefinitely large number of 


| stress cycles. The fatigue graph 





defines this limit and also indi- 
cates the number of stress cycles 
to cause failure at stresses greater 
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than the endurance limit. The 
value of stress taken from a 
fatigue graph for a stated number 
of cycles is here defined as the 








< 
virtual endurance limit for the . 
number of cycles selected. The 
definition for the intensification factor is 
extended to include the ratio of the virtual endurance 
limit of the steel to the virtual endurance limit of the 
pipe, the latter value again being expressed in terms 
|of nominal stress. With the application limited to 
a stated number of cycles, the virtual endurance limit 
for the steel and the stress intensification factor at this 
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| mining that fatigue curve. These percentages were then 
applied to the experimentally determined tensile 
strengths of the pipe steel to establish the virtual endu- 
rance limits at the selected cycle values. This proce- 
dure was followed considering each series of piping 
individually. The stress intensification factors wer 
| then readily determined by dividing the vurtus 
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d * endurance limits of the steel by the virtual endurance} The safe working stresses for each of the series of |to be subjected to variable stresses, static strength 
of limits of the pipe at selected cycle values. The} pipe may be expressed as a fractional part of the tensile | considerations are insufficient and the design should 
r safe working stress was computed for two conditions ; | strength as in Table VI, page 300. be based on an extremely liberal allowance for the 
d one assuming that the factor of safety was 2, and the The average tensile strength for the steel used in the | number of stress cycles to be encountered. 

f other that the factor of safety was 1-5. The results| manufacture of the pipes tested was approximately| The fatigue graph is useful primarily for determining 

of these computations are given in Tables III, IV | 58,000 lb. per square inch, which is about the mean of | the safe limiting value of stress for a large number of 
and V where ¢,,,,, = sum of the constant mean stress + | the range of tensile strengths of steel used in ordinary | cycles. The curve is necessarily the mean path through 
reversed stress, commercial practice for seamless drawn steel tubing | a number of observed points and cannot be considered 
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Fig.18. | ENDURANCE PROPERTIES OF CORRUGATED PIPE... A’SERIES Fig.19. ENDURANCE PROPERTIES OF CORRUGATED PIPES.'8 SERIES 
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These results indicate that, in general, the series B | intended for high tempera- 

corrugated pipe could be subjected to slightly higher | ture service.* These ratios 

. safe working stresses than the Series A pipe. All pipes|may then be used as a 
were manufactured with the same amplitude and pitch | satisfactory approximation 

| for design purposes in deter- 












































Taste Ill.—Safe Working Stresses for Series A— minin k fi vorki 
; } ; 5. a om. vous Fre. 21. Crack Formep on CorruGatep Brnp. 
Corrugated Pipe. | elena for pipes fabricated , yur 
ERSTE eecreeghe [fiom sabing whose Seu sds niaeiih 7 
y  ttarat ices = day ie cee , | strength and yield point values are within this usual | as applying with sufficiently close accuracy for literal 
| : | commercial range. application in predicting individual failures. A slight 
Stress | y, | Safe Working Stress | The use of a factor of safety of 2 is considered Taste IV.—Safe Working Stresses for Series B— 
No. of Intensifica- bm ——_—————— | conservative. The use of a lower value, such as 1-5 or Corrugated Pipe. 
tana vost ~ | Limit on. | forf = 2 |forf = 1-5 | Some intermediate value, would undoubtedly be justified | Average tensile strength = 57,300 Ib. per square inch. 
: Teese ht ett ntl when it was known that the tubing material was to | Average yield point = 39,100 lb. per square inch. 
arirnicon uniformly high quality, when the service conditions | 
1x 107 8-7 | 25.100 | eeso |» 2580 were not severe, and the values of the applied stresses | beet Safe Working Stress 
5 x 108 72 28,800 | 3,640 | 4840 | could be predicted with reasonable accuracy. 4 | Intensifica- | Virtual 
1 x 108 5-2 | 34,000 | 5,580 7,430 Pipe shapes may successfully withstand large deflec- | et tion, | Endurance rT 
“ sx 108 a pein $500 | §800 | tions and absorb very high applied stresses for single,| ~~ |. Far |, Mathew. fal =2 ward = 1:5 
2 x 10 4-4 43,500 | 7'860 10,460 S very rif aw phen a oe already tt wax. max. 
a | | | been made of a test case where a pipe bend was com- | ————j mr j 
- wa ' a ~ | pletely collapsed without fracture. There may besome| 1 x 0° o-5 Seeen | ned he 
Je ~ corrugations. The Series B pipe, however, had a| piping installations where the service application may | soe tla Sa’ 400 8450 8'820 
: slightly greater wall thickness and a somewhat different | involve an approximately steady loading condition.| 5 x 10¢ 3-9 36,800 7,620 10,160 
“ curvature of corrugation from the Series A pipe.| When this is true the piping design may be based| 3 x 10* | 3°8 40,000 8,280 11,040 
Ypical sections of the tw be | gindtnaler 5 tin : : tal. | 2 x 104 3+7 42,600 8,880 | 11,840 
" 4 ions of the two corrugated shapes are shown | entirely on the static tensile properties of the metal. | 
: . igs. land 2, page 103 ante. It should be noted here | If, however, in the designer’s opinion, the piping is ; 
| at the flexibility factors for the tangent lengths of | | variation in stress value will cause a large percentage 


Piping of each of the two series are essentially the same. ' * See A.S.T.M. Specifications A-106-337'. error in the number of cycles at any point on the curve. 
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These considerations are particularly important in the 
high stress-low cycle region of the fatigue graph. The 
action of steel at high variable stresses and high 
temperatures cannot be safely predicted. For these 
reasons the writer is of the opinion that 20,000 cycles 
of variable stress should be the absolute minimum 
basis for design purposes when cyclic stress conditions 
are considered, regardless of the actual predicted 
numerical value of the stress cycles to which the pipe 
may be expected to be subjected. In any case the 
number of cycles selected as a design basis, in accordance 
with the method presented, should be considerably 
greater than the number of cycles it is estimated the 














Fie, 22. Typrcat FarLure or CorrvuGaATeD Pirie. 


pipe will experience. This is particularly important, as | 


has been previously indicated, in applications where 
corrosion is likely to be a factor. 

Although many of the conclusions reached in this 
investigation are of general application, the values 
given for flexibility factors and for limiting design 
stresses will not be strictly applicable where piping is 


Taste V.—Safe Working Stresses for Series C— 
Creased Pipe. 

Average tensile strength — 59,000 Ib. per square inch. 

Average yield point = 40,900 Ib. per square inch 


’ 


Safe Working Stress 


Stress 
| Intensifica- 


Virtual - —— 
tion, Endurance | 
| Factor Limit on. | forf = 2 | forf—1-5 


N. 
"max "max 


25,300 3,770 5,020 
29,000 4,670 6,220 
34,300 | 6,430 8,570 
37,800 | 7,370 | 9,820 
41,000 8,340 =| 11,100 
43,800 9,010 12,000 


Taste VI.—Ratio of Tensile Strength to Safe 
Working Stresses. 

Series B, 
Corrugated 


Series A, 
Corr. gated 


Series C, 
Creased. 
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corrugated tangent compared to a smooth pipe tangent 
because of the increased flexibility of a smooth pipe 
| are due to the flattening effect. The creased bends had 
a relative flexibility compared to a theoretical smooth 
pipe bend of 1-3 to 1. Both the corrugated are and 
| the creased bend, however, were curved to a smaller 
radius of curvature than would be practicable for an 
| actual smooth pipe bend. The flexibility of both cor- 
rugated and creased pipes appeared to be unaffected 
| by 400 1b. per square inch internal hydrostatic pressure. 
| The results of the fatigue tests on each of the series 
of pipes are shown in Figs. 18 to 20, inclusive. 
Internal hydrostatic pressure of 400 Ib. per square inch 











Fie. 23. Micropnorograru or TypicaL CRACK. 
| 


was applied to three pipes tested under cyclic stress, 
and appeared to have no effect on the strength of the 
pipes. Thestress intensification factors at the endurance 
| limits of the pipes were found to be :—Series A, 
N 8-7; Series B, N 9-5; Series C, N = 6-1. 
These results indicate that, at the endurance limit of 
the pipes, the nominal stresses which were computed 
for the given loading on a hypothetical smooth-walled 
pipe of the same basic dimensions as the pipes tested, 
were effectively multiplied by these factors. The 
values of the stress intensification factors for cycle 
values below the endurance limit have been tabulated 
above. 

With one exception, all fatigue failures in corrugated 
pipe developed from cracks which started from the 
inside surface of the pipe and worked outwards. The 
failures all occurred in the crest of the corrugations. 
The single exception concerned the failure of an 
expansion U-bend, which failed from the outside 
between two corrugations, due probably to severe 
crimping of the pipe, on the inner side of the are 
where failure occurred, during fabrication. Without 
exception, all crease-bend failures occurred from 
cracks which developed from the outside pipe surface. 
These failures all occurred in the crease. The 
jmature of the failure occurring in the corrugated 
| pipes indicates that it is unlikely that the ultimate 





5. | fracture would be anticipated by the appearance of 


being considered 
similarity with the pipes tested. 


whieh departs from geometrical 
A flexibility factor 


value of between 5 and 6 will probably closely fit any | 


usual corrugated pipe. The true value, however, can 
easily be determined by simple experiment. 

The general conclusions are: The load-deflection 
characteristics for each of the three series of corrugated 
and creased bend pipes are presented in Figs. 11 to 17. 
The flexibility factor for the corrugated tangents was 
found to be approximately 6. The corrugated arc 
compared to a theoretical smooth pipe are of the 
same major dimensions had a relative flexibility 
advantage of 2-6 to 1. The corrugated are compared 
to a smooth pipe are is relatively less flexible than the 


surface cracks on the outside of the pipe. 
| A method of determining safe working stresses 
| based on the endurance limit and the yield point is 
| presented. The method was applied to each of the 
| series of pipes, and results are tabulated above. Safe 
| working stresses were determined using the true 
}endurance limit, and also using a virtual endurance 
| limit as a basis. The use of this latter value yielded 
results for safe working stresses for various selected 
values of the number of stress cycles to which the pipe 
would be subjected. 

For design purposes, a tabulation is presented 
jabove (Table VI) from which, given the tensile 
strength of usual commercial seamless-drawn tubing, 
the safe working stresses for this tubing in the form of 
corrugated or creased pipes may be closely approximated. 
It is considered that, if cyclic stress considerations 
are to enter into the design of pipe, 20,000 cycles of 
stress should be the absolute minimum used as a basis 
for design, regardless of the actual predicted numerical 
value of the stress cycles which the pipe may be 
expected to experience. In any case, the number of 
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cycles selected as a design basis should be considerably 
greater than the number of cycles it is estimated the 
pipe will experience. This is highly important in 
applications where corrosion is likely to be a factor, 
A method is presented for determining safe working 
stresses for pipe shapes or sizes which deviate sufficiently 
from the pipes herein investigated to cause the factors 
presented to be of questionable suitability. This 
method involves the strain measurement methods 
presented. 

General Summary.—The use of corrugated and 
creased pipe offers two principal advantages; the 
forces exerted against the anchor points by pipe 
expansion are low, and the pipe may be bent to much 
smaller radii of curvature than is practicable for 
smooth-walled pipe. However, the factors which 
operate to increase the flexibility of these pipes in 
turn operate to increase the stress. This increase of 
stress may more than counter-balance the effect of 
increased flexibility. It is essential that, since these 
pipe shapes involve areas of highly-localised stress, 
the tubing from which the pipes are fabricated should 
be of the uniformly high quality. 

The primary objects of the investigation, stated in 
the introduction, have been accomplished. The 
inherent complexity of the problem has made it 
| impracticable to develop a general method for the 
| determination of safe working stresses which will 
| relieve the pipe designer from the necessity for exer- 
| cising judgment. Methods have been developed, 
| however, and factors presented which, when properly 
| applied, should lead to a safe and satisfactory design 
|}of piping systems which include corrugated and 
| creased bend pipes. 
| [Nore.—As steam pipes may now be required to 
work at temperatures up to 1,000 deg. F., and these 
tests were made at room temperature, any difference 
in the modulus of elasticity or endurance limit of the 
steel must be allowed for.—Eb., E.] 











FLEXIBLE-TYPE BITUMINOUS 
ROADS. 


ALTHOUGH the so-called flexible-type of road surface 
may not be flexible in the true sense, the term is used 
| to differentiate flexural roads which have but little or 
|no flexural strength, from the rigid form of construc- 
| tions. All flexible-type road surfaces have the common 
| feature of low beam strength, and are able to adjust 
themselves to minor settlements. Highways of this 
form must be able to resist the wheel loads of vehicles 
without failure of the wearing course, the base course, 
or the subgrade, and much interest is now being shown 
in the United States in the application of research 
work to the attainment of these results. This 
is evidenced by the holding of a Symposium on 
Research. Features of Flexible-type Bituminous 
Roads by the Highway Research Board at Washing- 
ton, in December, 1934, the proceedings of which 
have recently been published. The various phases of 
the work were separately treated in five papers, in 
addition to an introductory paper and a summary. 
We give some account of these papers below. 

In the introductory contribution, Mr. E. F. Kelley, 
of the Division of Tests, U.S. Bureau of Public Roads, 
suggested that though much had been learned in 
recent years regarding the characteristics of soils and 
their use as subgrade material, little progress had yet 
been made with the research necessary for their com- 
plete understanding. The possibilities of stabilising 
soils with additions of a chemical nature, or with 
bituminous materials, seemed particularly promising. 
Because the wearing course was subjected to the 
direct action of traffic and weather, other factors 
arose in dealing with it, and adequate strength and 
durability of the mineral aggregate, and of the bitu- 
minous binder, became the vital necessities. The 
development of a test for stability which would simulate 
the action of an actual road mixture under wheel loads, 
would be very useful to road engineers. A question 
of pressing importance regarding bituminous surfacing 
related to the durability of the bituminous material 
itself. Between static loads, slowly-moving loads and 
suddenly-applied impact loads, the difference in time 
duration was probably very important in pavements 
of the flexible type. Under certain conditions it was 
likely that a standing vehicle might subject the pave- 
ment to a more severe condition than the same vehicle 
would when moving at speed and causing impact 
reactions greatly exceeding the static wheel load. 





LABORATORY WorK ON MATERIALS. 
Messrs. Thos. E. Stanton, Jr., and F. N. Hveem 
| presented a paper entitled “‘ Role of the Laboratory 
| the Preliminary Investigation and Control of Materials 
| for Low-Cost Bituminous Pavements,” in which they 
outlined the methods adopted in work for the California 


| Division of Highways, and discussed the various factors 


involved. With the samples of ledge rock, gravel, oF 
talus deposits, submitted by the district engineer, 
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grading analyses were made. Hardness or abrasion 
tests were carried out on the coarse aggregate, and 
a specific gravity determination was made on both 
fine and coarse material. If necessary, a satisfactory 
grading was determined before the preparation of the 
specimens. Once the grading was established, surface 
area equivalents were calculated, and a tentative surface 
factor selected from inspection of the aggregate. As 
a check upon the accuracy of the assumption, test 
specimens were prepared, using from 1,000 grammes 
to 1,500 grammes of the complete grading, with three 
different oil contents, one calculated on the assumed 
optimum amount, one less, and one more. The 
accurately proportioned aggregate and oil was mixed 
mechanically and placed in an oven maintained at 
140 deg. F. for 24 hours. The specimens were then 
compacted, using a combination method of tamping 
and compressing, to produce a density similar to that 
obtained in the pavement, Compressed briquettes, 
4 in. in diameter and approximately 2} in. high, were 
formed, put in an oven and brought to a temperature 
of 140 deg. F. and tested immediately for relative 
stability by the Stabilometer method. If the assump- 
tions were correct the specimen with the optimum oil 
content showed a slightly higher value than both of 
the others. Recommendations were made to the 
district engineer on the results of the experiments. 
Tensile or cohesion tests had not yet been adopted 
as part of the routine, but the use of the tests referred 
to had enabled the use of most of the unsuitable 
aggregate to be avoided, and had eliminated the 
necessity for trial and error tests in the field. It was 
hoped that by the extension of the scheme, the aim of 
the laboratory to obtain precise prior information 
concerning materials, and to predict their behaviour in 
practice would be achieved. 


MaTERIALS FOR Brruminous Mat SuRFACES. 


Messrs. Harold Allen and W. E. Gibson, of the 
Kansas State Highway Commission, then dealt with 
“Laboratory Research on Materials used for Bitu- 
minous Mat Surfaces.” In their district large mileages 
of sand-gravel road had been treated with oil in the last 
five years, to form a bituminous mat from | in. to 
1} in. in thickness. Difficulties encountered showed 
the need for test work in the laboratory on both 
bituminous materials and aggregates, and the paper 
covered the work done with different mixtures of 
aggregates and road oil. Their work showed the value 
of a solvent to determine the bitumen content of 
asphaltic materials, but they found that the percentage 
of asphaltic oil or bitumens soluble in the reagent 
decreased as the time in service or the volatilisaton 
period increased. At 77 deg. F. the ductility of the 
road-oil residue, reduced to a penetration of from 15 
to 25, was a better test of the quality of the asphalt 
than the ductility test on 100 penetration asphalt at 
77 deg. F. The ductility of bitumen at 39-2 deg. F. 
was no criterion of the quality of asphalt, and such a 
test did not give any information that could not be 
obtained by other tests. Viscosities should be deter- 
mined at a constant temperature, preferably at 
122 deg. F., and the sizes of orifices used for the 
different grades of oil should be such that the time 
for making the test fell between 40 seconds and 400 
seconds. 


Oren-TextTurE Roaps aNnD PLANntT-MIXED 
SURFACES. 

In an opening statement to his paper on “ Technical 
Aspects, Researches, and Studies Concerning the 
General Type of Open Texture Road and Plant Mixed 
Surfaces,” Mr. Malcolm H. Ulman, of the Pennsylvania 
State Department of Highways, said that the road 
system of the State had been increased by 20,825 miles 
of rural highways since 1931. These were being surfaced 
to a width of 16 ft. at a cost of 1,200/. to 1,8001. per 
mile. Base courses were at least 8 in. thick, the 
principal materials used being native stone sledged in 
place to 4 in. maximum size, crushed stone slag, 
crushed gravel, and run-of-bank gravel. On these 
base courses, either a surface treatment was used, or 
a 2-in. compressed depth of some type of bituminous 
surface was placed. The surface treatments were 
classified as light, intermediate and heavy. Except 
in the case of heavy surface treatments, the base 
course was first primed with tar having a consistency 
suitable to its surface texture. The grading of the 
aggregate ranged from a maximum of | in. to 1} in., 
down to } in. size. The light treatment consisted of 
¢ gallon per square yard of primer and 45 Ib. of stone 
chips with } gallon to } gallon per square yard of 





aggregate was spread and the second application of 
either hot or cold bituminous material was made. 
Another rolling was then followed by chipping and 
rolling. The heavy treatment consisted of approxi- 
mately 100 Ib. of aggregate and } gallon to 1} gallons 
per square yard of bituminous material put on in four 
applications. The quantity of bituminous material, 
within the limits stated, depended upon whether it was 
applied hot or cold. The treatment consisted in 
placing about 70 lb. to 80 lb. per square yard of aggre- 
gate, ranging from } in. to 1} in. in size, applying 
$ gallon of cold bituminous material in two stages, 
dragging and rolling. An additional amount of bitu- 
minous material was then placed, and this was followed 
by an application of $-in. commercial chips and rolling. 
The fourth application was either hot or cold, after 
which a layer of }-in. commercial chips was applied 
and rolled. No primer was needed on the base for 
this type of surface coating, as sufficient bitumen was 
used to provide for both priming and coating the 
aggregate. Stone aggregate ranging from } in. to 
1} in. in size was used for the open-texture bituminous 
surfaces. Pre-mixing in plant, or penetration methods 
were used for coating the particles. 

With regard to bituminous materials, it was found 
not to be desirable to have an asphalt cement of a 
harder consistency than 85 penetration, for it was 
found that by using an asphalt of 85 to 100 penetration, 
disintegration through impact and _ cold-weather 
conditions was prevented. An asphalt cement of this 
consistency in a cut-back, if used in the proper amounts, 
also precluded the possibility of pushing in the surface 
course under warm temperatures. Bituminous 
materials for the hot-surface treatment of main high- 
ways were discontinued a number of years ago in 
Pennsylvania, because of the excessive amount of 
bleeding which occurred under traffic in warm weather. 
Their use had, however, been adopted with excellent 
results for surface treatment on the native-stone bases 
where the traffic was small. They formed, in such 
use, an excellent mat, and with them larger chips 
could be used than was possible by the cold processes. 
They were well retained, if the application of chips 
followed the distributor so closely that a bond was 
secured before the bituminous material chilled and set. 
Considerable quantities of asphalt emulsions were 
used in the preparation of plant-mixed bituminous 
surface courses by both mixing and immersion pro- 
cesses. They were not now used for seal coatings on 
plant-mixed pavements of the open-texture type, 
because slower curing asphalt cut-backs provided a 
better seal on the score of greater chip retention. Tars 
were used in a range of three consistencies, viz., 5 to 13 
Engler at 40 deg. C., 14 to 26 Engler at 50 deg. C., 
and 26 to 36 Engler at 50 deg. C. The lightest was 
used for prime application only, when a material of 
considerable penetrative properties was required, and 
the base course was of a close or dense surface texture, 
The intermediate consistency served for primer or 
native-stone base courses, and the heaviest was wi 
mainly for retreatments on main routes with heavy 
traffic conditions, and as an alternative to asphalt 
cut-backs for light, intermediate and heavy-surface 
treatments on native-stone base course construc- 
tion. 

In the joint discussion on the papers so far referred 
to, Mr. Prevost Hubbard pointed out that in the low- 
cost types of construction developed in the last eight 
or ten years, results obtained on thousands of miles of 
highways had shown that it was not difficult to produce 
a flexible pavement at low cost. There were two 
factors in the design of mixtures which seemed to have 
been overlooked, but needed to be studied. One was 
the relationship of the viscosity of the bituminous 
material to the aggregate, particularly with regard to 
the size of the voids on the aggregate. The other point 
was that weathering tests had been shown to be very 
necessary for development. This was particularly 
true with bituminous products known as slow 
curing. 

Mr. R. B. Gage said that in New Jersey they had 
found that oils which produced good ductile residues 
gave better results than those forming residues having 
low ductilities. Arguments regarding the ductility 
test had been going on for over twenty years, and he 
asked whether Mr. Allen’s statements were to be taken 
as of general application under all methods of construc- 
tion, or whether they were limited to certain methods 
which he happened to use. Mr. Allen immediately 
replied that they were true as far as he had been able 
to ascertain, but referred only to the type of construc- 
tion with which he was familiar. This was the bitu- 


either cold or hot surface treatment bituminous minous mat surface he had referred to. Mr. Stanton, 
materials. For the intermediate cases, surface treat- | in reply, said he wished to check the statements made 


ment of } gallon per square yard of primer and 65 |b. 
of stone chips, with % gallon to } gallon per square 


that some roads would have given trouble regardless 
of the nature of the bituminous binder. One reason 


yard of either cold or hot surface treatment bituminous | for the stability tests was to determine the inherent 
materials were applied in two stages. After the first | stability of the aggregates and the mixture itself, 
treatment, when the cold process was used, the aggre- | which, if good, rendered the user less dependent on the 


gate was dragged and rolled. Then the additional! grade of bituminous 


binder employed. With an 








junstable aggregate the quality of the bituminous 


binder was an important matter. 


Som Scrence aND FLEXIBLE-TyPE SURFACES. 


Mr. C. A. Hogentogler submitted a paper on “ Soil 
Science Relating to Flexible-Type Road Surfaces,” in 
which he first discussed the theory of stability of soils 
and the methods used to produce stabilisation of 
subgrade soils. The essential features for stabilisation 
included the prevention of clay and silt soils from 
becoming detrimentally wet, the incorporation of 
granular binding materials in clay soils, and providing 
granular soils with a cohesive binder. He contended 
that it seemed, possibly by means of a modified com- 
pression and permeability test, to predetermine 
densities indicative of the supporting value of soils 
in the confined state, which could be produced by 
current methods of manipulation and compaction, and 
maintained under prevalent climatic and load condi- 
tions. The maintenance of density required that the 
road surfaces should be constructed so as to prevent 
loss of moisture from the subgrade by evaporation, 
and to avoid the intrusion of the subgrade soil into 
the interstices of the road surface or base course. 

Another paper on an associated subject, entitled 
“ Practical Application of Road Soil Science in Con- 
struction of Flexible Road Surfaces,” was prepared by 
Mr. F. C. Lang. In this, he suggested that flexible- 
type bituminous surfaces should have a th'n, relatively 
rich, waterproof wearing surface to withstand the 
abrasion of traffic. The load had to be carried by the 
foundation, which might have sufficient natural 
stability for the purpose, or a stability built-in by proper 
construction. Failures were due to inferior stability 
causing deflections of the surface when loaded, capillary 
actions causing accumulations of moisture beneath the 
mat, and non-uniform heaving through frost action. 
Correction methods in use in Minnesota for objection- 
able soil conditions in the subgrade were described. 

Professor John 8. Crandell, who summarised the 
papers, first pointed out that there seemed to be wide 
variations in what were described as low-cost road 
constructions. Much had been published on methods, 
but little had been done to find out the reasons for 
the successes and the failures. In 1840, an English- 
man patented a tar-bound macadam construction, 
using large-size stone chips rolled into the tarred road 
crust on hillsides, to prevent skidding. He advocated 
the sandpaper finish, and stated the consistency of 
the binder to be used to prevent the pavement from 
getting out of shape. It was in many respects similar 
to the construction described by Mr. Ulman, and 
was the first mention of a low-cost road with a flexible- 
type road surface. Mr. Hogentogler’s paper showed 
definitely that certain types of soils could support loads 
and could be used as foundations for the cheaper road 
surfaces, that other types could be used where sub- 

es were added, and that some were not suitable 
without special treatment. Mr. Lang went on to show 
how such information could be put into use. All the 
investigators seemed to agree that with a sufficiently 
firm road bed, any thin surface that would not shatter 
under traffic, and would withstand abrasion, was 
sufficient. This had led to the study of stability, 
where, however, there was not the same unanimity. 
The reason for this seemed to be that the statements 
made by the authors were too broad, because tests 
had not yet been made on all sorts and conditions of 
aggregates and binders. The work done in the labora- 
tory by Messrs. Stanton and Hveem indicated that 
by such work the reasons for the success or failure of 
low-cost roads might be ascertained. It seemed that 
there was some predictable variation in stability 
induced by changes in grading. One of the most 
important points brought out, however, was that any 
mineral aggregate, fine or coarse, which was more 
readily wetted by water than by asphaltic oil, would 
give trouble in the presence of water. 








EMBRITTLEMENT OF STEEL 
ON PROLONGED HEATING. 
By H. A. Dickie, D,Se., Ph.D., A.R.T.C. 


THERE has been much controversy for a number of 
years in regard to the cause of temper brittleness, 
which occurs in a limited range of steels, and of embrittle- 
ment due to prolonged heating, which occurs in greater 
or lesser degree in many steels. It is generally agreed 
that these two phenomena are interconnected and are 
due to the same underlying cause. The author 
attempted to show that the physical changes accom- 
panying the transition from the tough to the brittle 
condition are the same in both cases by a series of 
experiments, the results of which were published in 
this journal.* It was shown there that a double change 
in hardness, analagous to that observed on cooling 
nickel-chromium steels at various rates from a tem- 
pering temperature of 650 deg. C., could be detected 





* ENGINEERING, vol. cxxxvi, page 108 (1933). 
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in the same steels heated at 450 deg. C. for progressively 
increasing periods. 

It is the author's view that the physical changes | 
demonstrated in the work referred to and in previously | 
published work,* clearly point to the cause of these | 
forms of brittleness being the deposition of carbides | 
at the grain-boundaries. (It is possible that in certain 
special cases other compounds, particularly nitrides, 
may act in the same way.) This explanation has not 
received unanimous acceptance owing to the fact that 
the existence of a carbide film at the grain boundaries 
has not been demonstrated visually. Many workers 
have examined brittle steels and have compared them 
with the same steels in the tough condition, without 
finding any real difference in structure even under 
high powers. It is thus the general view that whatever 
the change taking place, it is so small as to be incapable 
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of detection by my oy | microscopical methods. The 
author has always felt that this view is not likely to be 
justified and that a transition which produces pro- 
nounced changes in impact value, specific volume and 
hardness could not always be of such small size as to be 
ultra-microscopic. 

The main difficulty in carrying out microscopic work 
in this case is that with ordinary etching reagents, 
such as with nitric acid in aloohoh or other reagents, 
the grain-junctions themselves are attacked and, 
consequently, if any fine film of foreign material lies in 
these junctions there is little chance of distinguishing 
it from the grain junction itself. It is thus essential to 
etch up the foreign body without etching up the 
grain junctions. 

A well-known reagent is available for this purpose 
when the foreign body concerned is iron carbide. It is 
an alkaline solution of sodium picrate in which the 
polished specimen of the steel is boiled for ten minutes 
or more. Unfortunately, in cases where the carbides 
contain chromium, this reagent is not effective and 
so in the great majority of steels which are highly 
susceptible to brittleness there is no chance by this 
means of showing up a carbide film. 

There are, however, some highly susceptible steels 
which do not contain chgomium and in these cases it 
should be possible to see the carbide boundary if 
sufficient care is taken. A steel of the type referred 
to containing carbon 0-33 per cent., manganese 0-70 
per cent., silicon 0-065 per cent., phosphorus 0-098 per 
cent., and nickel 3-66 per cent. which had been found 
by Andrew and Green} to show pronounced suscepti- 
bility to temper brittleness was taken by the author, 
and, after oil quenching from 850 deg. C. and water 
tempering from 650 deg. C., was heated for 16 hours 
at 450 deg. C. After this treatment, which was designed 
to produce a brittle condition in the steel, the specimen 
was etched for half-an-hour in the sodium-picrate 
solution and examined under high power, using an 
oil-immersion lens. 





The accompanying reproduction illustrates the result. 
The four larger black dots are small non-metallic 
inclusions lying in the grain-boundaries ; the smaller | 
dots are particles of carbide. Most of the latter are 
within the grains of the steel, being situated in stria- | 
tions corresponding to the separation of martensitic 


* Journal of the Iron and Steel Institute, No. 2 (1927), 
and No, 2 (1928). 

+t Transactions of the North-East Coast Institution of 
Engineers and Shipbuilders, vol. xxxvi (1920). 
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needles on quenching. Some of the carbide has, 
however, separated at the grain boundaries in rather 
heavier black lines consisting mainly of dots and 
clearly outlining the grain structure of the steel. 
Boundaries of this kind are neither easy to etch up 
nor easy to demonstrate photographically. A great 
deal depends on very careful preparation of the speci- 
men, it being essential to obtain a first-class polish 
with a minimum of surface distortion. The etching 
must also be carried out with a fresh solution and the 
surface of the specimen carefully cleaned before and 
after etching. The microphotograph shows a clear 
distinction between the carbide lying within the grains 
and that lying in the boundaries, but it will be appre- 
ciated that in steels showing a less pronounced suscepti- 
bility to brittleness than the one used in the above 
experiment the two would become increasingly difficult 
to distinguish from one another. The same structure has 
been observed by the author in this steel when cooled 
slowly from a tempering temperature of 650 deg. C. 
Corresponding specimens in the tough condition show 
no carbide boundaries when treated in the same way. 








CATALOGUES. 


Oil-Engine Locomotives.—A publication prepared by 
Messrs. Ruston and Hornsby, Limited, Lincoln, bears 
the simple title ‘‘ Appreciation "’ and reproduces letters 
from users of Ruston oil locomotives. One example 
reports the use of a locomotive for 20 hours daily since its 
purchase in 1932. 

Reduction Gears.—Messrs. A.-B. Traductor, Stora 
Mossens Backe 4, Appelviken, Sweden, have sent us a four- 
language pamphiet on the Reductor, a reducing gear for 
universal application. This is of the epicyclic gear type, 
and illustrations show its use on electric hoists, hand- 
winches, and pulley blocks. 


Castors.—Standardised ball-bearing castors, of types 
for industrial applications, as well as for ordinary furni- 
ture, are the subject-matter of a catalogue sent out by 
Messrs. The Revvo Castor Company, Limited, Archdale 
Works, Blechynden-street, London, W.11. Each series 
is illustrated and dimension tables are given. 


Electric-Are Welding.—Worn crossings are a source of 
almost unending troubles to permanent-way engineers. 
Their reconditioning by the electric-are welding process 
is dealt with in a pamphlet issued by Messrs. Murex 
Welding Processes, Limited, Ferry-lane Works, Forest- 
road, Walthamstow, London, E.17. Complete instructions 
are given. 

Portable Pointer Galvanometer.—In a recent Progress 
Sheet (No. 11), Messrs. H. Tinsley and Company, Werndee 
Hall, Stanger-road, London, 8.E.25, describe a portable 
galvanometer they have developed of the pointer type. 
This makes use of a double-strung coil, suspended on 
strips. With a scale multiplying series-shunt switch, 
it can be used as a multi-range millivolt-ammeter. 

Current-Limiting Reactors.—The functions, design and 
applications of current-limiting reactors are discussed in 
a pamphlet received from Messrs. The English Electric 
Company, Limited, Queen’s House, Kingsway, London, 
W.C.2. An accompanying catalogue concerns fractional 
horse-power motors of the split-phase and ‘‘ Capduction " 
types. Speed-torque curves indicate the characteristics 
of these units. 

Radio-Transmission Equipment.—Leaflets sent by 
Messrs. Doolittle and Falknor, Inc., 1,306, West 74th- 
street, Chicago, Llinois, relate to concentric transmission 
lines, filled with nitrogen, for carrying radio-frequency 
power over any distance more than a few inches, and on 
antenna coupling units, used to tune the antenna to 
resonance, and to match the antenna resistance to the 
impedance of the line. 

Valves.—The items dealt with in a recent issue of 
* Valve Values,”’ the organ of Messrs. The Edward Valve 
end Manufacturing Company, Inc., East Chicago, Indiana, 
U.S.A., are throttling valves, non-return valves, and 
relief vaives. Comment is made on the fact that most 
of the new installations of high-pressure valves are in 
industrial concerns, and at pressures higher than 650 Ib. 
per square ioch. 


Air Filters and Heaters.—Equipment for removing 
suspended impurities from air, of either the oil film or 
dry-cell type, is described, with illustrations, in a cata- 
logue issued by Messrs. James Keith and Blackman 
Company, Limited, 27, Farringdon-avenue, London, 
E.C.4. The firm's Electrofin air-heater units make 
use of a Blackman streamline fan, electrically-heated 
elements, and adjustable louvres. 


Corrosion and Heat-Resisting Steel Products.—The 
variety of forms, rounds, squares, flats, half-rounds, 
hexagons, turbine-blade sections, tubes, &c., in which 
corrosion-resisting steel can be supplied by Messrs. Firth- 
Vickers Stainless Steels, Limited, Staybrite Works, 
Sheffield, are fully set out in a recent publication. Wire, 
forgings, drop-stampings and castings in these steels are 
also procurable from the firm. Heat-resisting steel pro- 
ducts are also listed. 

Electrical Equipment for Mining.—A special pamphlet 
has been published by Messrs. The British Thomson- 
Houston Company, Limited, Rugby, to illustrate their 
electrical equipment for the mining industry, such as 


| winding plant, flame-proof motors, in-bye substations, | 


mining switchgear and controllers. Another leaflet is 
on lamp quality, in which the significance to the lamp 
user of the improvements in efficiency effected in the 
last ten years are emphasised. 





HOOK ADAPTER FOR BOLT HEADS. 


THERE are many circumstances, particularly in erec. 
tion and temporary work, in which that old device, the 
hook bolt, is still the most suitable form of fastening. 
At the same time, where these bolts are used in any 
quantity, the necessary stock of different diameters and 
lengths forms a big item in the storekeeper’s costs. An 
ingenious adapter by which an ordinary bolt can be 
converted into a hook bolt has been recently developed 
by Mr. Henry Lindsay, 47, Queen’s-road, Bradford. An 
illustration of its construction and one of its numerous 
uses is given in Figs. 1 and2 below. This particular 
arrangement shows a pair of joists fastened together 
with their longitudinal axes at right angles by 
means of four ordinary bolts, the flange not being 
weakened by drilled holes. The hook bolt heads, 
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four to each joist, that is, two per bolt, are all 
exactly the same, though at first sight they seem to 
differ. It will be seen from the sectional view at the 
left hand of Fig. 1 and from the plan at the right hand 
of Fig. 2 that the outer face of the head is formed with 
a recess, This takes the head of the bolt and prevents 
it from turning. On the other end of the bolt this 
recess has to be filled up by a washer in order to enable 
the nut to be turned. The washer can be either of the 
type shown, and provided, if required, along with the 
heads, or it can be formed of a short length of scrap 
tube. 

The inner face of one of the heads is shown on the 
left of Fig. 2, and the section in Fig. 1 should be referred 
to in connection with it. The nose of the head is tapered 
and serrated, the load being distributed between it 
and a projection on the other side so that self-adjust- 
ment of the bearing surface is ensured. From this 
projection on each side is a ridge which is continued 
round the bolt. These ridges come into contact with 
the edge of the flange or other part to which the hook 
bolt is attached and prevent the head turning when 
screwing up the bolt. Being narrow they can be easily 
cut to suit the lap of the head and it is claimed that 
they provide a degree of safety not obtainable with 4 
forged hook bolt. The hole in the head is made square 
so that square-necked bolts can be used and the recess 
in the outer face will accommodate either square oF 
hexagon heads. In the example shown a small square 
plate is introduced between the joists to centre the 
bolts. The joists may be inclined at any angle. Two 
heads may also be used on an ordinary bolt or rod as 4 
clamping device for assembly, &c., and it will be clear 
that a single head can be used for a wide variety of 
purposes, such as pipe slings, bearing hangers and 
brackets, for fixing rails to sleepers by coach screws, 
and so forth. The hook bolt head is made at present m 
6 standard sizes to suit bolts ranging from j in. to | in. 
in diameter. 








GENERATION OF Etxorricrry In Great BrirarN.— 
Official returns rendered to the Electricity Commission, 
Savoy-court, Strand, London, W.C.2, show that 1,970 
million units of electricity were generated by authorised 
undertakers in Great Britain during January, as com- 
pared with 1,714 million units in January, 1935. The 
difference of 256 million units represents an increase 0! 
14-9 per cent. 
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THE HIGH-POWER 
LABORATORY OF THE GENERAL 
ELECTRIC COMPANY. 


As the size of generating stations has increased 
and the interconnection of large power systems has 
developed, the duties imposed on circuit-breakers 
have become more and more onerous. As, more- 
over, they are called upon to prove their reliability 
when other portions of the piant fail, it is obvious 
that they must be exhaustively tested prior to 
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TESTING! At present the plant in this laboratory, interior | 
}and external views of which appear, in Figs. 1 
| and 2 below and on page 304, is capable of produc- 


ing an instantaneous three-phase short-circuit up 
to 2,000,000 kVA. Circuit-breakers with rupturing 
capacities up to 1,500,000 kVA can therefore be 
tested at voltages ranging from 6-6 kV to 132 kV. 
Somewhat lower outputs can also be obtained at 
voltages down to 400 volts and 230 volts by means 
of field regulation of the test alternator or by 
using a step-down transformer. The standard 
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exciter. The main circuit-breaker is shown at d, 
the reactors at e, the resistors at f, the maker 
switch at g, the transformers at A, the circuit- 
breaker under test at i and the instrument shunts 
atk. This plant taken together provides generating 
equipment of the necessary large short-circuit 
capacity for making the tests, together with trans- 
formers for giving the various voltages. The 
reactances and resistances regulate the magnitude 
and power factor of the short-circuit, which is 
applied when the maker switch is closed; and this 


. 1. Lyrerior oF GENERATING STATION WITH ALTERNATOR AND FAN. 


installation and that their performance must be| requirements of power supply to-day are thus 


subject to rigorous guarantees. These conditions 
are bound up with questions of rating and with the 
theory of arc interruption, two problems which, 
though they have recently received the close atten- 
tion of switchgear engineers, have not yet been 
solved. It is, however, clear that to be effective 
any test on a circuit-breaker must enable exactly 
what happens under short-circuit conditions to be 
determined. To ensure this it is necessary that a 
very large amount of power shall be available, 
that elaborate measuring instruments and 
special equipment shall be provided and, last 


but not least, that steps shall be taken to prevent | 


risk to life and plant. In other words, a special 
laboratory must be designed, such as that which 

recently been constructed by the General 
Electric Company, Limited, Magnet House, Kings- 
way, London, W.C.2, at their Witton works. 


covered. The laboratory is, however, laid out, so 
that future extensions will be facilitated ; not only 
as regards short-circuit capacity, but from the 
point of view of voltage and volume of the work. 
In designing the plant, special attention was paid 
to securing safety, reliability and saving of time. 
A straight-line arrangement, both of equipment 
and buildings, was adopted, without any waste 
of floor space; and the lengths of the leads and 
connections were thus reduced to a minimum. 
To ensure safety the generating station, test bay 
and observation room are placed in separate 
buildings. The last, indeed, is situated 30 yards 
from the test bay and is the only section of the 
plant which is occupied during a test. 

The lay-out of the items of the equipment ie shown 
diagrammatically in Fig. 5, page 305, where a is the 
main motor, b the main alternator, and c the separate 


short-circuit is removed by the circuit-breaker, 
if the switch under test does not function. 

Before describing this plant in detail, it may be 
stated that the fundamental requirements for testing 
a circuit-breaker under short-circuit conditions are 
high power and low inherent impedance. To obtain 
the former from a single generator necessitates a 
very large machine, while the latter condition is 
fulfilled if the flux leakage is reduced to a minimum. 
Great mechanical strength is also essential. To 
keep the physical dimensions of the machine and 
its foundations within reasonable limits a speed of 
3,000 r.p.m. was adopted. As during a short- 
circuit a force of up to 200 tons may be exerted on 
the foundations the mrchine is mounted on a solid 
block of concrete 12 ft. deep, in the way shown 
diagrammatically in Fig. 6. The normal rating of 
the alternator itself is 50,000 kVA and it has a 
reactance of 2-7 per cent. It is thus capable of 
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giving a maximum symmetrical short-circuit of | 
1,850,000 kVA, a value which can be increased by 
as much as 80 per cent. when asymmetry is taken 
into account. In general, however, the available 
short-circuit capacity will be lower than this figure, 
since the current decreases somewhat before the 
contacts part, owing to the time lag of the trip gear, 

The size of the alternator, a view of which is 
given in Fig. 9, Plate XIX, is not, however, in itself, 
the factor which determines the testing capacity of 
the plant. For while the mechanical force on the 
switch is dependent on the initial peak of the 
short-circuit, the current at the time the switch 
opens is the measure of the rupturing capacity. 
It is therefore important that the flux should be 
maintained as nearly as possible at its original 
value during the time the switch is opening. In 
other words, the de-magnetising effect of the short- 
cireuit current must be counteracted. As far as 
the alternator itself is concerned, this is effected by 
providing the rotor, which otherwise consists of 
a solid forging of high-grade carbon steel of almost 
standard construction, with comparatively shallow 
slots. A very robust mechanical structure is the 
result. No disadvantage arises from this arrange- 
ment, since the winding, though very heavily loaded, 





is only in circuit for a short time. A special | 
damping winding is also inserted in the slots above | 
the exciting winding, the object being to reduce | 
the decrement of the short-circuit current as much | 
as possible and at the same time to prevent an | 
excessive rise of voltage in the main winding. 

The stator is also provided with a double winding, 
which can be connected in star, delta or series- | 
parallel to give voltages of 22 kV, 12-7 kV, | 
and 6-6 kV at full excitation. The alterations | 
necessary in the connections for this purpose are 
made by isolating switches. To prevent the wind- 
ings being displaced during short-circuit, special care 
was taken with the bracing, as will be clear from 
Figs. 3 and 4, page 305, which show the stator under | 
construction and from Fig. 8. As will be seen | 
from Fig. 7, wedges were also driven in between 
the insulating tubes at the vulnerable point where | 
the windings emerge from the core, so as to form | 
a solid ring round the periphery. The result is 
that the stress on the tubes at this point is relieved, 
since the ring acts as a self-supporting arch. More- 
over, since the ring is composed of a large number 
of wedge-shaped pieces, the sides of the tube are 
always in much closer contact with it than when 
fingers are used. These wedges, as well as those 
supporting the windings in. the slots, were tested 
to destruction and suffered a pressure of 23 tons 
without deformation. 

As shown in Figs. 4 and 8, the end windings 
of the stator are arranged in two tiers and are 
supported by pressing them against the face plate. 
All the distance pieces between the stator end 
plate and between the windings themselves are 
of heat-resisting, pliable Bakelised material. To 
prevent any relative movement, the connections 
between the various parts of .the stator winding 
are formed of rings, which are also spaced with 
Bakelised material and are held between bronze 
clamps. A similar system of reinforcement is 
employed on the connections emerging from the 
All the joints were made by nei! 





machine. 
brazing 
Considerable investigation was necessary to dis- 
cover the best material to use for enclosing the 
stator winding. All possible non-conducting ma- | 
terials were found to be more or less inflammable 
and were therefore ruled out, in view of the fact | 
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HIGH-POWER TESTING LABORATORY. 





Fie. 2. Exrertor or TEst 
covered with asbestos board, which has the double 
advantage that the current flowing in the guards 
during short-circuit is reduced and that easy access 


| is possible to all parts of the winding. 


As regard other features of this machine, the 
22-ton rotor is lifted by oil under a pressure of 
1,000 Ib. per square inch at starting. This pressure 
is reduced to 12 Ib. per square inch, as soon as the 
machine begins to move. Failure of the oil supply, 


| both for this purpose and for lubrication, is guarded 


against by an oil reservoir with a capacity of 
960 gallons on the roof of the building, as can be 
seen in the background of Fig. 2. This reservoir 
is served by a separate pump and, as it forms part 
of the circulation system, is capable of supplying 
the bearings for 25 minutes should the feed pump 
fail. After use the oil is cooled by both a water 
and an air cooler. The alternator itself is ventilated 
by a separate fan which can be seen on the left of 
Fig. 1. This fan is capable of supplying 50,000 
cub. ft. of air per minute at a pressure of 8 in. and 
draws its supply from outside the building through 
a Visco oil filter with an area of 136 sq. ft. This 
air is then forced into five separate ventilating 
chambers, one of which is placed at each end of the 
alternator, while a third is at the centre of the shell. 
The other two are at each end of the driving motor. 
The air leaves both machines at the top of the shell 
and escapes through louvres in the roof. Any 
failure of the fan motor switches off the driving 
motor, the occurrence being automatically signalled 
in the control room. If a fire should break out in 
the alternator windings the shutters on the inlet 
and outlet side of the ventilating system are closed 
and the air chamber is flooded with carbon dioxide, 
these operations taking about 30 seconds. The 
temperature of various parts of the windings are 
indicated in the control room, while if that of the 
bearings exceeds a pre-determined limit the whole 
plant is shut down automatically. 


The testing alternator is driven by a three-phase | 








STATION AND. TRANSFORMERS. 


slightly reduced. On the other hand, the rate of 
deceleration is initially very rapid, with the result 
that the coupling between the motor and alternator 
rotor is subjected to a heavy torque. Owing to the 
length of the two machines, each of which has two 
bearings, it was thought advisable to use a Wellman 
Bibby coupling for connecting them. The driving 
motor also acts as an emergency brake when it is 
desired to bring the machine rapidly to rest. 

As already mentioned, it is essential to maintain 
the flux of the machine as nearly as possible at its 
initial value until the circuit-breaker under test 
opens. This necessitates an exciter of special design, 
a view .of which appears in Fig. 10, Plate XIX. 
This machine, which is driven by a 450 h.p. motor, 
has a normal output of 1,000 amperes and a maxi- 
mum output of 4,000 amperes at 1,000 volts. Owing 
to these large currents the sliprings and _brush- 
gear are naturally of unusual size. Before the 
short-circuit is applied, and when the main alternator 
is therefore on open circuit, a ballast resistance 
between the two machines keeps the current and 
voltage across the rotor at values suitable for 
excitation under those conditions. Just before the 
short-circuit is applied, however, this resistance is 
shorted with the result that the voltage across, 
and consequently the current through, the rotor 
are suddenly increased four or five times, and these 
increased values continue throughout the short- 
circuit period. Not only, therefore, is the short- 
circuit current of the alternator maintained, but 
the over-excitation also ensures a rapid rise in the 
recovery voltage across the test switch ‘contacts 
and thus simulates the conditions present on a 
large supply system. As typical of the boosting 
effect it may be mentioned that tests show that the 
current from the alternator falls to 24,000 amperes 
in eight cycles after the short-circuit without the 
boost, and to only 35,000 amperes with the boost, 
the power being 570,000 kVA compared with 
265,000 kVA. This represents a gain of 31 per cent. 


that in order to ensure the operation of the carbon | slip-ring motor which can be seen at the right of and since the recovery voltage will also be higher, 
dioxide extinguishing apparatus referred to below | Fig. 1, page 305, and Fig. 9, Plate XIX. It is rated the short-circuit capacity is increased in even 


it was essential that the endurance of the enclosure | at 750 h.p., but it has an overload capacity of | greater proportion. 
On | 1,500 h.p. for short periods, and a pull-out torque of | means that a large amount of extra power is required 


should be maintained under all conditions. 
the other hand, the employment of a non-magnetic | 


2,500 h.p. Since it is essential that the energy 


This arrangement naturally 


by the exciter during the short-circuit period. This 


material was necessary, so that ferrous material | expended during short-circuit shall not cause a dis- | excess is entirely supplied by the 13-ton flywheel 


was excluded. 
to that used on aircraft, was finally selected and | 


just before the short-circuit is imposed. 


A high tensile aluminium, similar} turbance in the mains, the motor is disconnected | visible in Fig. 10, since, as has already been stated, 
Its duty, | the motor is switched out before the ballast resist- 


An interesting consequence 


was used to make webbed girder guards, which are | therefore, is only to run the alternator up from rest | ance is short-circuited. 
secured to the stator proper and to the floor by} and to supply the no-load losses before the short- | of this design is that the overall dimensions of the 
nickel-steel bolts. Both the guards and the holding- | circuit is applied. In other words, the whole of the | exciter are greater than those of the alternator. 

down bolts are insulated to prevent eddy currents | energy required during the short-circuit period is The "bus bars through which connection is made 
passing to the supports. This construction, as| drawn from the moving mass of the set and, as the| to the transformers, control switchgear and the 
shown in Fig. 9, Plate XTX, leaves a series of open- | latter has considerable inertia, this withdrawal | circuit breaker under test are illustrated in Fig. 11, 
ings all round the periphery. These openings are ' takes place w ithout the speed being more than’ Plate XIX. To ensure accessibility, rigidity and 
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, take place when the switch is closed is minimised | 37 combinations can be secured in this way, giving 
’ by installing it in air. If the test breaker fails to|a range of from 4 ohms to about 0-04 ohms per 
, |clear the circuit is opened by the standard | phase. Since the main current passes through the 
‘ | 1,500,000 kVA circuit breaker shown at d in Fig, 5.| reactors and their connections there is the same 
. | This is housed in a ferro-concrete enclosure to pre-| need for robust supports as in the case of the "bus 
: | vent any damage to the alternator. This breaker | bars. 
, ites _ | has been fully tested for its rated rupturing capa-| The principal object of incorporating the ‘resistors 
: — ENGINEERING ‘city, but as it will be required to back up test | shown at fin Fig. 5 is to regulate the power factor of 
5 7 | breakers of its own rating, a margin is obviously | the test circuit. They consist of a liquid resistance 
: low capacitance they are made up of 3-in. copper} desirable. This is provided by interrupting the | which can be seen in the background of Fig. 9, 
tubing with an area of 3 sq. in. and are supported | field of the alternator before the breaker is opened. | Plate XIX. This resistance is inserted in each 
. in air at 5 ft. centres. On the normal runs these} The magnitude of the short-circuit which is| phase, and can be made to give practically any 
| ‘supports are designed to withstand the maximum | applied at a given voltage depends upon the amount | desired value by varying the composition or height 
. lorce of slightly under 1 ton per foot run, which may | of reactance in the circuit. A certain minimum quan- | of the electrolyte. There is generally, however, no 
i be produced between the bars by the short-circuit | tity, i.e., 2-7 per cent. (0-28 ohm at 22kV), is pro-| need to employ it, since the most severe short- 
, yang This force, however, rises to as much as | vided by the alternator, while during tests at higher | circuits that occur in practice pass through very 
d the ans aa foot near the alternator terminals and | voltages an almost equal amount will be added by little impedance other than the resistance of the 
. pes . ; r switch, where the bars are closer together ; the transformer. For the great majority of tests, | machines and transformers ; and the test procedure 
‘i ae | servers have therefore been reinforced which require less than the maximum possible short- | adopted copies this condition. Moreover, though 
, ba aghY- Che maker switch, which is indicated circuit capacity of the plant, further reactance is| it is usually specified that the power factor shall 
at g in Fig. 5, and can also be seen in Fig. 11, Plate | provided by the concrete type reactors which are in- | not exceed a given value, such as 0-15 or 0-3, 
XIX, is used solely for throwing on the short-circuit. | dicated at e in Fig. 5. Four of these reactors are | for the reason that the greater the angle of lag 
It is fitted with two breaks per phase and its moving | provided per phase, each unit having a reactance of |ghe more difficult is the process of are extinction, 
contacts are opened by solenoids and closed by|1 ohm and being divided into halves by a centre | the severity of the conditions does not alter by 
. tn May Beye ag forces due to the tapping. There are thus eight elements in all,| more than 10 per cent. for power factors of less 
0 tym " n 0 prose 1e contacts into engage- which can be interconnected in series or parallel | than 0-3, and actually ~ Witton, the value usually 
’ 1€ corrosive effect of any arcing that may | by self-latching isolating switches. A total of ' employed is about 0-05. 
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The transformers, which are indicated at Ah in| The most important records are taken on a/| there is ample evidence of the use of steel framework 
Fig. 5, and can be seen in Fig. 2, are used for tests! twelve-clement electromagnetic oscillograph, an/| for large blocks of flats, office buildings and occa. 


at pressures above 22 kV. The three units, which 
step the pressure up to 132 kV, have a normal rating 
of 50,000 kVA, and it has been found possible by 
interleaving and closely spacing the windings, to 
design them with a reactance as low as 2-6 per cent. 
For the reasons already given, the forces on the 
end turns may amount to as much as 500 tons, 
and special attention has therefore had to be paid 
to mechanical strength at this place. As will be 
seen, the units themselves are of the outdoor type, 
but they are not artificially cooled, since they 
have only to carry current for a few seconds at a 
time. Their connections and switch gear are 
mounted on an overhead steel framework, which 
is also visible in the illustration. A step-down 
transformer is also to be installed. This will 
consist of a single three-phase unit, whose secondary 
winding will be divisible into four sections, thus 
enabling voltages down to 230 volts te be obtained 
by series-parallel and star-delta interconnections. 
The breaking capacities available with this equip- 
ment will vary from 30,000 amperes at 3,800 volts, 
to 208,000 amperes at 550 volts. 

The "bus bars pass from the station into the 
test bay, the position of which is shown in Fig. 2, 
while a nearer view appears in Fig. 12, Plate XIX. 
and are there connected to the incoming terminals 
of the breaker under test. The corresponding 
outgoing terminals are connected to three lower bars, 
which led back into the station, where they pass 
through the shunts for operating the current 
elements of the oscillographs, and are then con- 
nected to one another and to earth. Shunts are 
considered preferable to current transformers for 
this purpose, since they produce no distortion in 
the current wave. Current transformers are, how- 
ever, fitted for the wattmeter elements Connec- 


illustration of which is given in Fig. 15, Plate XIX. 
This instrument was designed and made in the 
Development Department at Witton, and enables 
the current, voltage and watts in each phase, the 
operation of the trip coil, the value of the exciting 
current, and the oil pressure in the tank of the 
switch to be recorded on one film. The use of a 
special gas-filled projector lamp in connection with 
this instrument relieves the attendant of making 
such adjustments as focussing and trimming. The 
travel of the switch contacts is traced mechanically 
by means of a Kymograph in the test bay. 

It is now recognised that the question whether a 
given breaker will interrupt the circuit or not at 
any particular zero point of current depends on 
the relative steepness of the restriking voltage wave. 
This wave is part of a high frequency vibration at 
the natural frequency of the circuit, which may be 
anything up to 100,000 cycles per second. This is 
far beyond anything that can be dealt with by 
an ordinary electromagnetic oscillograph, and the 
fluctuations of voltage which take place at the 
instant of are rupture are therefore recorded by 
the cathode ray oscillograph, which is illustrated 
in Fig. 16, Plate XIX. This instrument, which 
was manufactured by Messrs. The Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
London, S.W.1, is made almost completely of metal. 
It is 8 ft. high and weighs about 2} tons. The 
record is taken on a film 2 metres long and 5 in. wide, 
which is fixed to a drum revolving at 3,000 r.p.m. 
This drum rotates in vacuo and it is therefore 
necessary to re-create the vacuum each time the 
film is changed. This is effected by five pumps of 
the mecury vapour and rotary types, which are 
so designed that the record can be taken, the 
vacuum released, the drum removed and reloaded, 





tions are also taken off at the same point to the 
resistance potential dividers and to the potential | 
transformers for the potential elements of the | 
oscillographs and the voltmeters A view of the | 
shunts and instrument transformers is given in| 
Fig. 13, Plate XIX. 

The test bay illustrated in Fig. 12, Plate XIX, is| 
built against the end wall of the main building, | 
and consists of three reinforced-concrete walls and 
a clerestory roof, the side facing away from the 
main building and towards the control room being 
left open. This opening can, however, be closed | 
by an electrically-operated sliding door, which is | 


and the vacuum re-established in about 20 minutes. 
The instrument is capable of giving a thoroughly 
clear record at a working speed as high as 100 
miles per second. 

The laboratory is completed by a fully equipped 
dark room, which is situated between the observa- 
tion room and the cathode ray oscillograph room. 
Traps on either side enable films to be passed in 
from both instruments. The oscillograms are 
developed at once and results are available for 
inspection and measurement within 10 minutes of 
the application of the short-circuit. 

In conclusion, it should be stated that the plant 


controlled by a push button from the observation | with which the laboratory is equipped was designed 
deck in the control room. When this door is closed, by members of the various departments at Witton 
the atmosphere in the bay is sealed, and any fire | who specialise in the type of equipment required, 
can be extinguished either by injecting carbon | and that practically the whole of it, including the 
dioxide or by using Mulsifyre equipment. The | precision instruments, was manufactured there. 

circuit breakers and their tanks can be handled by 
a 5-ton hoist. A second bay is to be erected along- 








side the main bay for dealing with switches, with 
rupturing capacities not exceeding 500,000 kVA. 
As already 
measurements of tests results are made in a separate 
building, which is located about 30 yards from the 


mentioned, all observations and/| 


THE ENGINEERING OUTLOOK. 
XI. CONSTRUCTIONAL AND GENERAL ENGINEERING. 


THERE was a further increase in constructional 
engineering in 1935, though this was for the most 


sionally even for comparatively small structures, 
In particular a considerable market for structural 
steelwork is likely to arise from the slum clearance 
and overcrowding campaign, which, according to the 
analysis published by the Registrar General in 
January, 1935, will require, if carried out in full, 
the erection of some 900,000 new dwellings before 
1941. Although the relative merits of centrally 


Taste I.—Numbers Employed in Constructional 
Engineering in the United Kingdam. 
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sited flats and of houses at some distance from the 
centres of towns continue to provide grounds for 
argument, it has been estimated that approximately 
40 per cent. of this new construction will consist of 
flats. In order to take advantage of this construc- 
tion, the British Steelwork Association has carried 
out an intensive investigation into the economics of 
steel-framed working-class flats. In addition, a five- 
storey block of flats is to be erected to demonstrate 
the use of steel frames, sheet metal floors, steel 
ceilings, pressed steel window sub-frames, steel 
doors and door frames, skirting boards and picture 
rails, sheet metal balcony construction, steel stairs 
and landings, and steel kitchen equipment. 

As regards building activity, the estimated cost of 
buildings for which plans were passed by the local 
authorities in 146 of the principal towns in Great 
Britain are shown in Table II. It is estimated on 
the basis of the 1930 Census that these figures cover 
about one-third of the total construction in the 
country. 


Il.—Value of Plans Approved by 146 Local 


TABLE 0 
Authorities (£000's omitted). 


— 


Total. 





Dwelling | 
Houses. | 


| 


Other. 





58,186 
66,447 


1924 .. oe 37,669 20,517 
1925 .. ee 45,358 
1926 .. oon 46,209 
1927 .. os 39,889 
1928 .. _ 

1929 .. 

1930 .. 

1931 .. 

1932 .. 

1933 .. 

1934 .. 

1935 .. 








test bay on a hill behind the laboratory. This | part confined to this country, orders from overseas 
situation enables an excellent view to be obtained showing only a slight improvement. As can be 
of the behaviour of the test breaker without any | seen from Table I. employment in the industry 
risk to the personnel. The machinery in the main | exceeded the 1929 level, and in fact constituted a 
building is also controlled from the observation | pew high record. Moreover, with the exception of 
room, the necessary switches, regulators, meters | the Ministry of Transport road and bridge improve- 
and apparatus for indicating and recording the test | ment programme, this improvement was achieved 
being mounted on a central control board. This | with very little Government expenditure. 
enables the main building to be cleared of occupants | The improvement shown in this Table was main- 
during a test. A short-circuit test is initiated | tained during the latter half of the year, and by 
by the doubleybob pendulum which is illustrated | December the number of unemployed had been 
in Fig. 14, Plate XIX, and is set in motion |reduced to 5,174. This figure is still in excess of 
by a switch on ‘he desk visible on the right. | the level of the pre-depression years, but the fact 
This pendulum can be adjusted to swing at a| that constructional engineering did not feel the 
wide range of speeds, and in the course of its travel | depression so severely as many other branches of 
to make up to twelve contacts. For instance, | the engineering industry attracted a large number 
during a typical test it would disconnect the motors | of workpeople, the new influx between July, 1929, 
driving the alternator and exciter, open the shutter | and July, 1935, being 5,170. Had this expansion 
of the magnetic oscillograph, boost the excitation, | in the number insured not taken place, unemploy- 
close the maker switch, trip the test switch, and | ment in 1935 would have been negligible. 
open the exciting circuit of the alternator. The| Increased building construction has undoubtedly 
cathode ray oscillograph would be simultaneously | played a prominent part in the expansion of con- 
operated by a separate series of contacts on the | structional engineering activity. Until compara- 
upperrange. This sequence of events can, of course, | tively recently, the use of structural steelwork in 
be varied as desired. house building was practically negligible, but to-day 


| provided a stimulus to the development © 


The total value of plans approved thus increased 
by 17-8 per cent., and, from the point of view « 
constructional engineering, it is particularly satis 
factory that the greater part of this increase took 
place “in plans for flats, offices, warehouses and 
industrial buildings generally, and not, as im the 
previous year, in those for dwelling-houses. » 
particular, there was considerable activity during 
1935 in the modernisation of steel works and the 
|construction of coke ovens. Particular ae 
|may be made of the work on the new plant 
Messrs. British (Guest Keen Baldwins) Iron and a 
Company, Limited, constructed at Dowlais, whic 
is estimated to cost 2,700,0001. Although the blast- 
furnaces at the Corby plant of Messrs. Stewarts 4 - 
Lloyds were blown in somewhat earlier, a good de 
of structural work is still being carried out there. 

In spite, moreover, of the activity of coke oven 
construction during the past two years, it oe 
recently reported that the British iron and — 
industry was enquiring for metallurgical coke 
the Continent ; this may imply further © 
structional activity during the current year. _— 

During recent years structural steel has re 
meet the competition of reinforced concrete or 


number of constructional purposes. ~~ ha 








a 


rr @ © 





the 
for 
ely 


uc- 
ied 
of 
ve- 
ate 


MARCH 20, 1936.) _ 


methods of utilisation of steel, among which may 
be mentioned the welding of structural steel. In 
particular, this is the most convenient and economic 
method of strengthening bridges and has been lately 
adopted by the London Midland and Scottish 
Railway in the reconstruction and strengthening of 
Great Sharnborough viaduct on the main line 
between Bedford and Wellingborough. Electric 
welding has also made possible the production of 
built-up broad flange sections, the demand for 
which has not been sufficient to justify the capital 
expenditure necessary for the special rolling plant 
which would be necessary to produce such sections 
other than by the building up of plates by welding. 
In this connection, it may be noted that the revised 
London County Council regulations now permit 
continuous welded steel structures, and advantage 
has been taken of this in the construction of the 
Building Centre Bridge, connecting the Building 
Centre to the Grafton Galleries. 

During 1935, there was some improvement in the 
home demand for bridge work generally. This has 
been partly due to the replacement and strengthen- 
ing of road bridges under the Ministry of Transport 
road and bridge programme, while the railway 
companies have also been carrying out improve- 
ment works. For instance, 600 tons of steelwork 
are being used in the reconstruction in steel and 
concrete of the Burleigh viaduct, which carries the 
London Midland and Scottish Railway over the 
Derwent 3 miles north of Derby. The Great 
Western Railway is carrying out dock improve- 
ments in South Wales, and has reconstructed 
Temple Meads station, Bristol, the latter involving 
the rebuilding and widening of bridges over the 
River Avon and of eleven road bridges. 

There are, moreover, prospects of a further 
improvement in bridge construction during 1936. 
While it is understood that the new Waterloo Bridge 
will be of concrete and stone, it is anticipated that 
Wandsworth Bridge may shortly be replaced in 
steel. The question of a bridge across the Severn 
has received some attention recently, and it is 
expected that a Bill will be laid before Parliament 
to authorise the construction of such a bridge at a 
cost of approximately 2,500,000/. Tenders are 
already being prepared for the Glasgow City Cor- 
poration in connection with a proposed high-level 
bridge over the Clyde, estimated to cost 1,500,0001., 
of which 1,000,000/. will cover the actual structure, 
the remainder representing the cost of clearing the 
approaches. The bridge over the Forth at Kin- 
cardine, which was begun some time ago, is expected 
to be completed this year. The construction of a road 
bridge over the Forth at Queen’s Ferry is depen- 
dent on a grant from the Ministry of Transport. 

Abroad, the most notable event of the year was 
the completion of the Birchenough Bridge across 
the Sabi River (Rhodesia), connecting Salisbury and 
Bulawayo with the Melsetter and Chipinga districts. 
The weight of steelwork in the arch is 1,160 tons 
and in the deck and approaches 480 tons. British 
firms have also tendered for a 1,500,000/. bridge 
in India, and it is to be hoped that this will provide 
work during 1936. On the whole, however, con- 
structional work abroad showed little improvement 
compared with 1934, and remains well below the 
level of 1929, 

_ Though little can be said with certainty regarding 
future prospects abroad, the outline of the home 
situation given above warrants the hope of further 
expansion in constructional engineering during 
1936. In addition to the factors mentioned, the 
intensive building of new aerodromes throughout 
the country provides a further stimulus to con- 
structional engineering. An important recent 
development which should enlarge the scope of 
structural steel is the production of high-tensile 
steel for structural purposes on a commercial basis. 
Steel « onforming to B.S.S. 548, giving a permissible 
working stress of 12 tons per square inch, is allowed 
for in the revised B.S.S. 449, referred to in a leading 
article recently (page 264 <nte), governing the 
use of structural steel in building, and has been 
used for bridge and building construction in the 
London County Council area during 1935. 
wan a groups of the engineering industry, for 
quate statistical information is available, 
have now been examined individually. The re- 
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maining groups, though constituting a substantial 
proportion of the industry, do not permit of satis- 
factory statistical examination. In Table III are 
shown the employment figures for general engin- 
eering, which, of course, include some of the branches 
of the industry which have already been dealt with 
separately, but for which separate employment 
figures are not available. 


TaBe III.—Numbers Employed in General Engineering. 











| 
Insured. | Unemployed. | Employed. 

| 
1923 .. “2 666,950 | 136,532 530,418 
1924 .. aj 628,360 | 90,796 537,564 
1925 .. ee 623,270 | 77,912 545,358 
1926 .. vel 612,340 | 109,609 | 502,731 
1927 .. ee 600,390 | 55,241 | 545,149 
1928 .. - 581,180 | 56,678 524,502 
1929 .. oe 586,750 | 53,002 533,748 
1930 .. of 592,250 } 99,039 493,211 
1931 .. st 576,380 | 167,874 408,506 
1932 .. = 551,200 166,199 385,001 
1933 .. oe 528,190 | 129,742 398,448 
1934 .. _ 522,620 75,643 446,977 
1935 .. od 527,420 65,793 461,627 








It will be seen that there was a further improve- 
ment in employment in 1935, though the increase 
recorded was not as great as in the previous year, 
and the total number employed was well below 
the pre-depression level. The figures in fact suggest 
that the first rapid recovery based on the home 
market is now slowing down, and that further 
expansion must depend largely on recovery in 
export trade, the prospects of which were discussed 
in the first article in this series. In general, the 
conclusion reached was that there should be a 
further slow improvement in exports, with a more 
substantial revival, should currency stabilisation 
materialise during the year. Home demand may 
also be stimulated by a more liberal expenditure on 
public works and some branches of the industry 
must benefit substantially from the rearmament 
programme. The current year may, therefore, be 
expected to witness a further substantial improve- 
ment in the activity of the engineering industry as a 
whole. 

In conclusion, a word may be said regarding the 
conditions of employment and wages in the engin- 
eering industry. It is natural that with recovery 
in evidence there should be demands for increased 
wages, and up till the present these have been dealt 
with smoothly by the existing machinery. An 
increase of 2s. per week was made in equal instal- 
ments in May and September, 1935, after a claim 
for an increase of 2d. per hour had been rejected by 
the employers. The unions, however, claim that 
wages are still low compared with other classes of 
workers, and have recently put forward a claim for 
an increase of 14d. per hour and the restitution of 
night shift, overtime and piece-rate conditions that 
were in force prior to June, 1931. This claim is now 
in course of examination by the employers. 

During 1935 employers in several sections of the 
engineering industry have complained of a shortage 
of skilled labour. In reply, the unions have claimed 
that the employers impose an age limit, in particular 
refusing to take on men over 45 years of age who 
have fallen out of employment and apprentices who 
have not had work since their apprenticeship 
terminated. The shortage is probably caused 
mainly by the growth of the newer branches of the 
industry, ¢.g., aircraft construction, and the fact 
that the transference of skilled men from other 
branches can only be successful to a limited extent 
at the best. This would to some extent explain the 
unions’ complaint of an age limit, since the older 
men are often cautious of transferring to a new 
industry, while on the employers’ side there is 
clearly little advantage in extending a compara- 
tively long and costly training to men, the remainder 
of whose working life is comparatively short. In 
addition, some difficulty has probably been encoun- 
tered in moving men from one district to another, 
in spite of the grants made for this purpose from the 
Ministry of Labour. Some such dislocation is prob- 
ably inevitable at a time when certain branches of 
the industry are showing rapid expansion, and can 
only be smoothly and rapidly overcome by close 
co-operation between the employers, the unions and 
the Ministry, as suggested on page 289 of our issue 
of last week. 








————— 3°7 
105,000 - KW TURBO - ALTERNATOR 
AT THE BATTERSEA STATION OF 
THE LONDON POWER COMPANY. 


(Concluded from page 279.) 


FoLLOWING on our description of the new 105,000- 
kW set we are now able, through the kindness of Sir 
Leonard Pearce, engineer-in-chief, to give some 
of the operating results obtained at the Battersea 
station of the London Power Company during 1935. 

A full description of the initial equipment of this 
station has already been published in ENGINEERING.* 
It may be recalled, however, that the steam-raising 
plant comprises six boilers, each with a maximum 
continous output of 312,000 lb. of steam per hour, at 
a pressure of 615 lb. per square inch, and a final 
temperature of from 875 deg. to 900 deg. These 
boilers are fitted with superheaters, economisers 
and air heaters, the total heating surface being about 
114,000 sq. ft. per unit. The prime movers consist 
of two 80,000 kVA turbo-alternators which gene- 
rated three-phase current at a pressure of 11,000 volts 
and a frequency of 50 periods, when running at 
1,500 r.p.m. There is also a 2,500 kVA emer- 
gency house service set. The exhaust from the main 
turbines is passed into twin surface condensers, 
with a total cooling surface of 60,000 sq. ft. per set, 
the condensate being thereafter pumped back to 
the boilers through a closed system, comprising 
five stages of feed heaters and evaporators. The 
steam for heating this system is withdrawn from the 
turbines. This plant has since been extended by 
the addition of the 105,000-kW turbo-alternator, 
details of which have been given in the earlier 
sections of this article. Three further boilers with 
outputs of 300,000 Ib. to 375,000 Ib. of steam per 
hour are now being erected. 

During 1934, the total electricity generated 
amounted to 554,966,280 kWh, the average fuel 
consumption per kilowatt generated being 1-06 Ib., 
and the thermal efficiency 27-24 per cent. The 
maximum load was 118,000 kW and the annual 
station load factor 53-7 per cent. As regards 1935, 
Fig. 27, page 308, shows the electricity generated and 
supplied to the feeders each week during the year 
and indicates the general upward trend of the 
output week by week. It may be noted that 
during November the average daily load on the 
station was 125,300 kW,and that electricity gene- 
rated amounted to 2,800,000 kWh, while on Decem- 
ber 19 these figures rose to 127,000 kW and 
3,037,000 kWh. No less than 8,016,000 kWh were 
generated on the London Power Company’s system 
on December 23, when the load on the generators 
was 470,000 kW. The curves, of course, relate to 
the Battersea station only and are not indicative 
of the total load on the London Power Company’s 
system. This must be taken into account in assess- 
ing the variations which will be noted. Thus, a 
drop in station output naturally occurs if plant is 
laid off for inspection, and this necessary opera- 
tion explains the falling off during the weeks 
ending February 13 and 20, 1935. In certain 
weeks, on the other hand, the load for similar 
reasons is in excess of that which would merely 
result from a variation in seasonal demand. The 
reductions in output during the weeks ending 
April 24 and August 7, were accounted for by the 
usual Easter and Bank Holidays. 

The variations in load factor and thermal effi- 
ciency on the bases of electricity generated and sent 
out are given in Figs. 38 and 39. It will be noted 
that a reduction in thermal efficiency does not neces- 
sarily follow a reduction in load. This is explained by 
the fact that the efficiency depends on the plant load 
factor and not on the station load factor. The drop 
in thermal efficiency during the weeks ended August 
7 and 14 is accounted for by a deliberate reduction 
in the plant load factor which was brought about 
by a special investigation into the system conditions. 
The increase in the thermal efficiency brought about 
by the introduction of the new set in October is 
noticeable. Figs. 30 to 36 indicate the course of other 
operating factors during the year, and are mainly self- 
explanatory. It should be noted that the vertical 
scales are large and that the extreme variations of, 





* See ENGINEERING, vol. cxxxv, pages 89, 152, 585 and 
667 (1933), and vol exxxvi, pages 459, 556, 587, 675 
and 703 (1933). 
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Boiler number 
Date of teat 


Qeneral 
Approximate rating 
Duration of test 


Fuel 
Name 


Calorific value as fired 

Ultimate analysis Carbon 
Hydrogen 
Oxygen 
Nitrogen 


Per cent. by 
Per cent. by 
. Per cent. by 
Per cent. by 
Sulphur Per cent. by 
Moisture Per cent. by 
Ash Per cent. by 


lotal Per cent. by 


Average rate of firing Ib. per hr 
Superheated Steam 
Evaporation rate Ib. per hr 
Steam pressure ‘ . Ib. per aq. in 
Total steam temperature deg. F 


Feed Water Temperature 
Inlet to economiser 
Inlet to boiler 


fir Temperatures 
At firing floor 
Inlet to air heater 
Inlet to stokers 


Gas Temperatures— 
At boiler outlet 
At economiser outlet 
At air heater outlet 


COs in Cases 
At air heater outlet 


Eflevencies 
Gross thermal Per cent. 
Nett. . Per cent, 
Heat Balanc 
Heat absorbed by boiler plant 
Heat lost in dry flue gases . 
Heat lost due to moisture in fuel Per cent. 
Heat lost due to hydrogen in fuel Per cent. 
Heat lost due to incomplete combustion of carbon Per cent 
Heat lost due to combustible in grits Per cent 
Heat lost due to combustible in ash Per cent 
Radiation and unaccounted loss Per cent 


Per cent 
Per cent 


Total Per cent 


say, the water temperature at the economiser inlet 
do not exceed 45 deg. F. The pressure at the tur- 
bine exhaust (Fig. 33) is, of course, influenced by the 


B.Th.U.’s per Ib 


. Per cent. by vol 


1 1 
6-7/9/34 5-6/11/34 
N.E.R. 
25 hr. 124 min. 


N.E.R. 
24 hr. 57 min 


| 

| 

| 

Scotch Washed Peas. | } in De-dusted Rhymney Valley 

| | (Welsh). 
11,610 | 
wt | 65°36 
wt. 3-80 | 
wt. S-Os 
wt. 1-10 
wt. 0-85 
wt. | 12°51 
wt | 7°40 


80-5 
3- 


| 


wt 100-00 


29,027 


257,794 260,613 
615-6 611-7 


833-5 825-7 


238 -9 303-3 


168-5 365-4 


76-0 
103-7 5 
270-9 249-1 


608-8 624-0 
407-5 362-2 


255-3 196-9 
14-68 


80-46 
86-98 


89-46 
3-47 
1-21 
3-32 
0-03 
0-65 
1-06 


100-00 100-00 


temperature of the circulating water (Fig. 34), and | 
this is naturally at its highest during the summer 
months. The constancy of the boiler efficiency 
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18 529° 2 267 24 

May June July 

(Fig. 35) and of the CO, at the air-heater outlet 
(Fig. 36) may be noted. 

As regards boiler performance, Table IT shows the 
| results of two of a large number of trials, which have 
been carried out with different grades of fuel. In 
the first of these trials, Scotch washed peas with a 
calorific value of 11,610 B.Th.U. per pound as fired 
| were utilised, while in the second Welsh duff, having 
a calorific value as fired of 14,040 B.Th.U. per pound, 
was employed. As the boilers are equipped with 
Taylor retort type stokers, there is always a large 
mass of fuel on the grate. It was, therefore, neces- 
sary for the trials to last at least 24 hr., in order to 
eliminate any inaccuracies which might arise owing 
to the quantity of fuel on the grate being different 
at the beginning and end of the trials. 

For the purposes of these tests a given weight, 
about 270 tons to 300 tons of coal, was carefully 
weighed and the actual duration of the trial was 
determined by the time taken to burn this amount. 
Several hours previously, the boiler was supplied 
with coal of the same type and from the same con- 
signment as that which was to be used. The con- 
tents of the hoppers were levelled to a given datum 
at the bottom, both at the beginning and end of 
each trial. The water quantities were determined 
| by test Venturi tubes with indicators, recorders and 

integrators, all of which had been previously cali- 
| brated at the City and Guilds Engineering College. 
| The terminal readings of the steam temperature, 
| feed temperature and other quantities were taken 
| on thermometers calibrated by the National Physical 
Laboratory, observations being made every quarter 
|of an hour at all intermediate points. The gas 
analyses were effected both by the permanent 
instruments on the boiler and by Orsat and Haldane 
meters. 

During bunkering, samples of coal were taken at 
intervals of a quarter of a minute, after weighing 
on to the conveyor, between the weigh-house and 
the bunkers. Care was exercised to obtain these 
samples at various points in the coal stream, 80 
as to ensure accurate representation. Three sets 
of samples were taken, each corresponding to one- 
third of the total weight of coal to be burnt on 
trial, and separate moisture and calorific-value 
determinations were made for each. The samples 
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were spread, ground, quartered, and mixed in 
accordance with the London Power Company’s 
standard practice, and the final samples for the 
calorific-value tests were ground before’ the final 
quartering. The fine ash, riddlings, and grits were 
removed at the beginning and end of each test and 
sampled to allow the appropriate losses to be 
calculated. 

During the steam-consumption tests on the 
turbines use was made of the central system of 
weigh tanks, which is permanently installed in the 
station. As will be seen from Fig. 37, which is a 
simplified diagram of the feed-heating plant, connec- 
ion is made to this system between No. 2 heater 
and the feed pumps, and the condensate is thus 
led to a test-delivery "bus main, which is common 
to all the sets. This test-delivery "bus main is 
shown at @ in Fig. 38, which is a more detailed 
diagram of the test system. The condensate is 
pumped from this main by the test-delivery pump b 
into one or other of the test-weigh tanks c and ¢,, 
which measure 12 ft. by 12 ft. by 8 ft. and are 


| mounted on weighbridges. 
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These tanks, which are 
filled and weighed alternately, discharge into an 
overflow tank d measuring 20 ft. by 16 ft. by 8 ft., 
whence the condensate is pumped by the test- 
return pump e into the test-return *bus main f 
and thence to the feed-heating system. The over- 
flow tank is also provided with an emergency 
overflow, through which a connection is made to 
the main station drains. 

During a test the condensate is discharged for a 
given time, say five minutes, into one tank only. 
At the end of this time it is diverted to the other 
tank, and again, when a second five minutes has 
elapsed, is changed back to the first tank, and so on. 
This cycle of operations is effected simply by the 
manipulation of the valve marked g in the diagram. 
As indicated, the condensate is led in a 9-in. pipe 
over the top of the left-hand tank, while from 
the underside of this pipe immediately over the 
tank a 12-in. branch is provided. This branch 
is controlled by the valve g, which is of the lever- 
operated, quick-acting type. As will also be seen, 
the 9-in. pipe is carried over the right-hand tank, 
the arrangement being such that the condensate is 
lifted a further height of about 3 ft. before discharge 
occurs. When the valve g is open the whole of 
the condensate is discharged into the left-hand 
tank, since the frictional drop through the 12-in. 
branch pipe and valve is much less than in the 





3-ft. static head in the pipe to the right-hand tank. 
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On the other hand, when valve g is shut the whole 
of the condensate is discharged into the right-hand 
tank. In order to avoid any possibility of siphon 
effect in the loop pipe over the right-hand tank, 
its downward leg is broken and an open tun-dish h 
is fitted. 

As the first tank has to be weighed full, emptied 
and weighed empty in the time, about five minutes, 
during which the second tank is filling, both tanks 
are fitted with two 10-in. diameter lever-operated, 
quick-acting valves k and J. These enable the 
water, which has run in during five minutes when 
the turbine is being tested at its maximum con- 
tinuous rating, to be run out in just under 55 seconds. 
Rapid discharge is assisted by placing the levers 
on the floor between the two weigh tanks and 
making the pipework between these tanks and the 
overflow tank as short as possible. To allow for 
contingencies, the overflow tank, whose floor level 
is at 59-75 O.D., has been made twice the capacity 
of the test tanks, while its cross-sectional area is 
such that if it is empty at the start of the test 
the level of water in it will rise rapidly during the 
55 seconds when it is receiving water from the test 
tank and fall gradually, so that it is just empty 
again at the end of five minutes. If the level in 
the tank is higher the rate of discharge will be 
increased and the times reduced. 

The level of the highest point in the pipe line is 
93 O.D. and that of the overflow tank 59-75 O.D., 
as already stated, while the level of the feed-pump 
suction is 28 O.D. Both the test-delivery and the 
test-return pumps are driven by the same motor, 
and are each capable of handling 690,000 lb. of 
water per hour. A further set has been installed 
for the 105,000-kW set, and is capable of handling 
1,070,000 lb. per hour. 

Two men are required to operate the test weigh 
tanks, the first of whom, when everything is ready, 
with valves g and & shut and valve / open, opens 
valve g so that tank c begins to fill. This operation 
occupies about 5 minutes, depending upon the load 
and during this time valve / is shut and tank c, 
is weighed empty, ready for the next operation. 
Valve g is then shut, so that the condensate begins 
to flow into tank c,, and tank c is weighed and valve 
k opened so that it begins toempty. This operation 
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takes | minute. ‘The tank c¢ is then weighed 
empty, which takes 1} minutes, At the end of 
the second 5 minutes, tank c, is in turn full and 
ready to be weighed. Valve g is again opened, 
thus shutting off the supply to tank c,, and diverting 
it to tank ¢. While tank ¢ is being filled a second 
time, tank c, is weighed full, emptied by opening 
valve /, and weighed empty, thus completing the 
cycle. It should be noted that “empty” is a 
relative term, there always being at least | ft. to 
1 ft. 6 in. of water in the weigh tanks, 

Dealing with the actual steam consumption 
tests on No. 2 machine, before the test was begun 
a large number of blank flanges were inserted in 
the condensing, feed heating, surge tank and test 
systems to secure the necessary isolation of the 
plant from the rest of the station. Two isolating 
valves, in series, were also closed in the connec- 
tions from the surge tank and the secondary float 
valve to the condenser feed valve to cut off the 
surge connection drain, while an air cock was 
provided in the pipe between the valves to ascertain 
whether there was any flow. This arrangement 
was adopted, as it was considered unsafe to use 
blank flanges in the surge line, in case of emergency. 
Further, the boiler-feed pump glands were sealed 
from the test-return pump, and a valve was closed 
to prevent gland sealing water entering the feed 
pump under test from other sources. A valve was 
used at this point instead of a blank flange, as the 
temperature of the condensate at the test return 
pump discharge is about 190 deg. F., whereas that 
of the gland sealing, which is normally taken from 
the extraction pump discharge, is much lower. In 
order to prevent the feed pump glands from becoming 


overheated, they were cooled by opening this valve 


between the tests. 

The averee steam temperature was obtained by 
measuring the steam temperature in the four pipes 
to the steam chests and weighting these in respect 
of the steam flows in these pipes, as determined by 
milliammeters. The pressure was measured by the 
existing pressure gauges which had previously been 
deadweight tested, the mean pressure being taken 
as the arithmetic average of the two readings. 
‘To measure the vacuum, eight mercury columns were 
installed and the barometer pressure was ascertained 
by two aneroid barometers. The final feed tempera- 
ture was measured in the pipe from No. 5 heater, 
& mercury thermometer immersed in a small 
amount of mercury contained in a pocket being 
used for this purpose. The weigh bridges were 
calibrated by the Inspector of Weights and 
Measures, and the electrical output of the main 
alternator was measured independently by the 
London Power Company and the Metropolitan- 
Vickers Electrical Company, the mean of the finally 
N.P.L. calibrated figures being taken as the output. 
Che output of the house alternator was measured 
by London Power Company instruments, and was 
added to the output of the main alternator. The 
power absorbed by the external alternator fans 
was measured by a wattmeter and subtracted from 
the sum of the main and house alternator outputs 
to give the net output of the unit. 

After two preliminary trials, each lasting two 
hours at loads of 52,800 kW and 67,200 kW, respec- 
tively, had been made, a series of two-hour trials 
with the terminal conditions adjusted as near as 
possible to the specified figures, were carried out 
with a 40 per cent. load (26,880 kW), a 60 per cent. 
load (40,320 kW), at service load (52,800 kW), and 
at the maximum continuous rating (67,200 kW), 
the vacuum selected for these loads with the 
barometer at 30 in, being 29-2 in., 29-1 in., 29 in., 
and 28-9 in. The guaranteed steam consumptions 
at these loads and vacua were 9-578 Ib., 9-192 Ib., 
9-172 Ib. and 9-358 .b. per kilowatt-hour, respee- 
tively, with a steam pressure of 570 lb. per square 
inch, a steam temperature of 800 deg. F. at the 
turbine stop valve, and final feed-water tempera- 
tures of 206 deg. F., 320 deg. F., 340 deg. F., and 
335 deg. F., respectively. As the guarantees did 
not include for the evaporators being in service, 
these were omitted on all the official tests. 


During the 26,880 kW, 40,320 kW and 52,800-kW 
tests the readings were taken every 6 minutes and 
every 5 minutes during the 67,200-kW tests. In 


all cases the first reading was taken 5 minutes or 


| 5 minutes or 6 minutes after. 
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6 minutes before starting time, and the last reading | physicist, and engineer in the study of their particular 
branches of the subject. 
The author’s interest in this subject arose from a 


The results of these tests are shown in Fig. 39,| , ~ : . . 
desire to study die-fouling problems associated with 


from which it will be seen that the results are better the drawing of hollow metal products in certain non 


than the guarantees, especially through that | ferrous metals, where pressures were heavy and speeds 
range of load at which the machine is normally |high. Experimenting on the actual drawing plant was 
operated. The results obtained during the various | slow and inconvenient, and some means for making 
tests on the same load were remarkably consistent, | rapid comparative experiments under controlled con. 
as shown by the three tests made at 52,800 kW in- | ditions in the laboratory appeared to be the only 
dicated by dots close together on the curve. ee Ay hae mae pe geen eg a _—— 
. a " involved ; by the aid of the machine referred to much 

It may be added that in order to ascertain the | useful information, of direct bearing on the causes and 
exact heat consumption of the 105,000-kW set per | prevention of die-fouling, were obtained. On testing 
kilowatt-hour generated, permanent provision has| a series of copper alloys, making the nature of the 
been made for current transformers in the neutral | alloy the only variable, it was evident that different 
side of the alternator windings, and sufficient space alloys differed considerably in the degree to which 
is available for the necessary potential transformers. | fouling of the steel wheel occurred, and that wear, as 


| measured by the length of the impression, increased 


These transformers, which are easily removable for | ™ d _ : 
“2 ~ a : | with fouling of the wheel. Using a light mineral oil, 


a of calibration, —_ additional to those | Grade 40,* as lubricant, the zinc-containing alloys, 
| required for normal station operation. : 


| brass, and nickel silver, produced the most fouling or 


| seizing on the wheel, the aluminium-bronzes fouled 








METALLIC WEAR IN THE PRESENCE 
OF LUBRICANTS 


A pIScUSSION on the subject of metallic wear in the 
presence of lubricants, organised by the Institute of 
Metals, was held on the evening of Tuesday, March 10, | 
i.e., the day preceding the annual general meeting of 
the Institute, in the hall of the Institution of Mechanical 





Engineers. Members of this latter Institution, and of 
the Institution of Naval Architects, the Institution of 
Automobile Engineers, the Iron and Steel Institute, 
and the Royal Aeronautical Society had been invited 
to attend. 
Dr. Harold Moore, C.B.E., occupied the chair, and the 
discussion was opened with a paper by Dr. H. W. 
Brownsdon, entitled ‘‘ Metallic Wear.” 

When presenting his contribution, Dr. Brownsdon 
stated that wear was caused by friction, and problems 
associated with wear were frequently approached 
indireetly through measurement of friction, instead of 
directly by measurement of wear. However closely 
wear and friction might be associated, direct experi- 


The president of the Institute of Metals, | 





mental methods for determining wear were not without 
interest, and the present contribution was based on 
observations made during such experiments. The 
conditions necessary for the measurement of wear 
between the metals were simple in principle and could 
be brought about by causing the periphery of a moving 


wheel of one metal to come in frictional contact with | 
a flat sample of another metal under known conditions | 


of dimensions and speed of wheel, load, lubrication, 
temperature, and time. If these conditions could be | 
fulfilled, the dimension of the impression made on the 
flat sample might be taken as a measure of wear, much 
in the same way as the dimension of the impression 
of a ball or pyramid were taken as a measure of hard- 
ness. The conditions of simplicity of apparatus, 
coupled with accuracy of measurement and the ob- 
taining of quick results, were met by a machine de- 
signed on lines sketched in Figs. 1 and 2. 

Rapid working and accuracy of measurement were 
considerably facilitated by giving the periphery of the 
wheel a suitable radius, for if this were flat, the 
stationary sample must also be perfectly flat and 
adjusted parallel to the flat face of the wheel, otherwise 
a rectangular and easily measurable impression was 
not produced. Further, the measurement of the rela- 
tively long major axis, a, of an oval impression made 
by a radiused wheel provided a much more open scale 
for detecting small differences than did the measure- 
ment of the much shorter length of a rectangular 
impression made by a flat-faced wheel under similar 
conditions of testing. In most of the experimental 
work to be referred to, the wheel was of hardened 
steel (D.P. hardness 775), about 1 in. in diameter, 
0-10 in. thick, the radius on the periphery being 
0-05 in. The samples of metal tested were small flat 
plates about 4 in. thick, 2 in. to 3 in. long, and 4 in. 
to } in. wide, these being fixed during testing by 
clamping to the face of the movable table through 
which the load was applied. The surface finish on both 
wheel and sample was given by “00” emery paper, 
the wheel being polished after each test. All the tests 
were carried out under conditions of flooded lubri- 
cation and at room temperature, generally at about 
68 deg. F. A few preliminary experiments soon indi- 
cated that differences in the wear of different metals 
using the same lubricant, or of the same metal using 
different lubricants, were clearly shown by the dimen- 
sions of the impressions, {[t was then decided to carry 
out more systematic tests bearing on some of the 
major factors associated with wear, and while some of 








the results obtained confirmed facts already known, 
others broke new ground, and it was hoped that this 
experimental method for investigating wear and lubri- 
cation problems would help the metallurgist, chemist 





the wheel slightly, whilst no fouling was visible in the 
case of copper, tin-bronze and cupro-nickel. 

As in drawing operations a soap solution was fre- 
quently used to serve both as a lubricant and cooling 


Fig. 1. 
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medium, a comparison was made between the wear 
obtained with Grade 40 oil and with a soap solution, 
some interesting results being obtained. Whilst 
copper, aluminium-bronze, and cupro-nickel gave much 
less wear with the mineral oil than with the soap solu- 
tion, the brasses and nickel-silver showed more wear. 
Two main points of interest emerged from a con- 
sideration of these results: (1) that the value of a 
lubricant as a preventative of wear could not be 
completely determined apart from the metals or alloys 
with which it was used; and (2) that in a series of 
alloys, such as the brasses, wear might be influenced 
by composition. In brasses, it would appear as if the 
effect of zinc was not marked below 10 per cent., 
above which rapid increase in fouling of the wheel and 
resultant wear took place. In the case of tin-bronzes, 
on the other hand, nothing was gained by increasing 
the tin content beyond about 6 per cent. 

Some results obtained on a lead-tin-bronze con- 
taining 20 per cent. of lead and 7 per cent. of tin 
indicated that the addition of lead to a tin-bronze 
did not improve its resistance to wear, but rather the 
reverse. This effect of the content of tin and lead on 
the wear of the tin-bronzes was confirmed at loads of 
20 Ib., 5 Ib., and 1 Ib. Incidentally, the close repro- 
ducibility of results shown by duplicate tests made on 
the series of tin-bronzes with the 20 Ib. load and the 
parallel results given with the lower loads served to 
illustrate the delicate nature of this test as a means 
for differentiating between the behaviour of different 
alloys. The advantages of bearing metals having 4 
complex as against a homogeneous structure 
frequently been put forward, but, in view of the 
results obtained for a brass and a tin-bronze, there 
appeared to be no justification for such a claim in 80 
far as resistance to wear was concerned. The differences 
in wear shown by different white metals were not 8° 
marked as was the case with copper alloys. The effect 





* Where a Grade oil is mentioned, the associated 
number refers to the Redwood Viscosity at 200 deg. F 
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of the hardness of different alloys, on wear, was investi- | 
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The discussion was opened by Mr. D. J. Macnaughtan, 


vated, and it was found to be without effect, the data | who said that he had been continuously on the look out 
being obtained from tests on soft copper, brass, and | fora simple machine suitable for testing bearing metals. | however, surface melting were the major factor, it 


tin-bronze rolled to different degrees of hardness. 

Apart from the results given for a soap solution, the 
lubricant used in the foregoing experiments was a thin 
straight mineral oil (Grade 40) and it was to be anti- 
cipated that heavier oils would reduce wear. Mesults 
of tests made on the machine using straight mineral 
oils of different viscosity showed that increase in 
viscosity led to reduced wear. The excellent lubri- 
cating properties of castor oil caused the wear to be 
somewhat less than with the mineral oil of highest 
viscosity. The value of certain additions to mineral 
oils to improve their lubricating properties and 80 to 
reduce wear was clearly demonstrated by teste on 
vils of two different viscosities before and after emall 
additions of other substances. 

It was reeognised that the phenomenon of metallic 
wear was due to some di of breakdown or lack of 
continuity im the film of lubricant, the more com 
the breakdown the greater being the wear. i 
discontinuity im the film of lubricant could be shown 
by measuring the change in electrical resistance of a 
castor-oil film during a test on brass in the machine. 
When at rest, metallic contact existed between the 
wheel and metal; when the wheel was revolved a film 
of oil was formed between the two surfaces and the 
resistance inereased, the rate of increase being dependent 
on the load, it being more rapid for low loads than for 
higher loads, until a point of comp insulation was 
reached, indicating the presence of a continuous film 
of lubricant. When the whee] and sample were joined 
as a thermocouple, it was found that as the load per 
unit area of impression dimini the oil film became 
more continuous, and the temperature due to friction 
gradually decreased, reaching room temperature when 
insulation was complete. 

When the castor oil was replaced by Grade 40 mineral 
oil the effect of the metallic fouling produced on the 
steel wheel on the breakdown of the oil film at once 
became evident. Instead of a gradual increase in 
resistance as was the case when using castor oil, frequent 
fluctuations occurred, dependent on the more or less 
fouled condition of the periphery of the wheel. There 
was, however, a gradual increase in resistance as the 
load per unit area of impression became less, and, 
finally. when the impression was very large, a complete 
film of lubricant was formed and fouling of the wheel 
no longer occurred. It was evident that the results 
given by a machine of this type would vary with the 
surface condition of the periphery of the wheel, a 
perfectly smooth surface giving a smaller wear impres- 
sion than a rougher surface. The results so far reported 
were obtained when using a highly polished wheel, the 
finish being that given by “00” emery paper. The 
yrade of emery paper used for polishing the wheel was 
found to have a considerable effect on the wear. 
Moreover, when the surface of the wheel became 
touled with the metal under test, conditions similar to 
that of a rough wheel arose and heavy wear naturally 
resulted. In addition to the dimension of the impres- 
sions, a close examination of their appearance was of 
interest. Some showed a slight burr, sometimes loose, 
sometimes tight, indicating a displacement or flow of 
the surface layers of metal. Microscopic examinations 
of the impressions, before and after etching, gave useful 
information regarding their surface smoothness and 
structure, 

Metallic wear occurred under such widely different 
conditions that any attempt to picture the relative 
importance of the many variable factors was difficult, 
and the main value of the present contribution to the 
discussion might lie perhaps in bringing a number of 
these factors to a clearer focus. Comparative experi- 
ments, made on the machine described, clearly indicated 
the relative importance of the many conditions govern- 
ing wear and should help in the choice of those most 
favourable to minimum wear. With such a large number 
of variable factors it was impossible to give more than 
4 bare outline of their relative bearing on wear prob- 
lems. The value of a lubricant as a preventive of wear 
was different for different metals and alloys, and might 
vary considerably according to the conditions of test- 
ing. Of these conditions the load and surface finish of 
the wheel appeared the more important, and in metal- 
wear testing, in the presence of lubricants, this question 
of the effect of surface finish had probably not received 
the attention it deserved and might easily be one of the 
main reasons why results obtained on different machines 
were so frequently at variance. It might be advisable 
to conclude with a note of warning against drawing 
wide and general conclusions from some of the observa- 
ions recorded in this paper, for these were based on 
‘specified materials and conditions of experiment and 
should not be taken for granted as applying to other 
materials and conditions. Wear was the resultant 
effect of so many variables that unless these were very 
closely defined conelusions drawn from experimental 
work might easily be misleading. 





| The only one he had so far acquired was one in which 


the evaluation of the resistance to wear of different 
metals was obtained by dry abrasion on a machine 
very similar to a gramo ¢ in which the specimens 
moved over a spiral on & rouge paper. 
Looking at Dr. Brownsdon’s data, he had been some- 
what di inted. The results of his tests on anti- 
friction metals did not show any perceptible distinction 
between high tin-base, lead-base and an intermediate 
alloy. A more striking distinction was found in practice 
and it appeared that the dry abrasion tests seemed more 
discriminating in this respect. The author had perhaps 
been a little incautious when he had concluded from 
certain of his tests that the claims advanced as to the 
advantage of bearing metals having a complex as 

ainst a homogeneous structure, had no justification. 

is was liable to lead to the obvious retort that the 
failure of the test to distinguish between these materials 
might be due to the weakness of the test itself. 
Dr. Browndon’s test had, however, shown broad 
distinctions between what were natesiedily bad 
materials for bearing metals, namely, the zine alloys, 
and the others. Even with excellent finish on a steel 
shaft, magnification showed a series of sharp cutting 
points, so that it was not so very different from an 
abrasive attached to a revolving surface. Immediately 
movement started and wear began, these attached 
cutting points were supplemented by the abrasive 


action of fragments detached from the worn surface. | 


In conditions of running wear, with full lubrication, the 
metals. were out of contact, but there still remained 
particles derived from the period of initial wear, and it 
was clearly desirable to know more about their influence 
in causing such wear as did occur. Such particles were 
invariably present in practice and filtering only reduced 
the number. 

Professor J. S. S. Brame stated that Mr. J. R. 
Connelly had described a test method in the Transac- 
tions of the American Society of Mechanical Engineers 
for 1935. In this, a steel cylinder }-in. in diameter, 
rotating in a bath of lubricant, was run against a rect- 
angular block of bearing metal, the wear being estimated 
by the volume of the depression. The tests were run 
until there was no further increase in this volume. 
Connelly had found that the rate of wear diminished 
slowly until the cylinder had travelled 800,000 ft., after 
which it diminished more slowly until a travel of 
2,000,000 ft. had been attained, when wear apparently 
ceased. Dr. Brownsdon’s experiments appeared to 
have been terminated in the space of 15 minutes, and 
he wondered whether maximum wear had been reached, 
Dr. N. K. Adam, who spoke next, said that he did not 
know of any instrument other than the author's 
which was at once so inexpensive and measured so 
many of the important factors which went to make up 
the efficiency of a lubricant. At the risk of being 
speculative, he would like to try to interpret, in terms 
of the minute structure of the surfaces, some of the 
results obtained. Two points must be borne in mind ; 
firstly, that the contact between metal surfaces was 
probably at a very few points only at any one moment ; 
secondly, that the process of wear was a matter of 
adhesion between the points on the opposite faces 
which were in contact, not a cutting action. By contact 
was meant molecular contact. Hardy had shown that 
the scoring of surfaces of unlubricated solids, sliding 
on each other, occurred by seizure, the molecular 
attractions between the two surfaces causing them to 
adhere, where they realiy touched, with a tenacity 
equal to that of the solids themselves. It might be 
taken, therefore, that wear only took place at the 
points where real molecular contact existed. The 
function of the film of lubricant was to prevent such 
contact and to provide a cushion between the metal 
surfaces thick enough for the molecular attraction of 
one surface to be unable to reach across to the other 
surface under any possible conditions. 

Dr. F. P. Bowden stated that one factor which 
might have an important influence on the wear of 
sliding metals was the temperature reached by the 
rubbing surfaces. Some recent experiments has shown 
that the frictional heat developed on sliding could 
raise the surface temperature of metals to a sufficiently 
high value to cause a real melting of the metal at the 
point of contact. A polished Constantan cylinder, for 
example, sliding over a surface of polished steel, 
reached a surface temperature of over 1,000 deg. C. 
Even when a lubricant was present, the surface tem- 
perature was still high. With many metals, lead and 
bismuth, for example, the surface temperature rose 
until it reached the melting point of the meta] and then 
remained constant. Apparently, surface melting was 
occurring at the point of contact. In order to investi- 
gate the effect of the hardness and the melting point 
of a metal on its surface flow, measurements had been 
made of the loss of weight which occurred on polishin 
metals. If the action of the polisher were to tear o 
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metallic particles, it would be expected that soft metals 
of low tensile strength would lose the most weight. Tf, 


would be expected that the metals of low melting point 
would lose the most, irrespective of their hardness. 
Experiment had shown the latter to be true. It had 
been found that when camphor, the melting point of 
which was 178 deg. C., and examide, the melting point 
of which was 417 deg. C., were rubbed over various 
metal surfaces, marked flow, wear, and polish of the 
metal surface occurred in a few minutes, provided that 
the melting point of the metal was lower than that of 
the polisher. If the melting point of the metal were 
higher, little perceptible change occurred even after 
some hours. These results were independent of the 
hardness of the metals, and lent strong support to 
the view that surface melting was a most important 
factor. 

Mr. H. Sutton said that the tendency at the present 
time was for the oil temperature to rise, and conditions 
in lubrication were becoming increasingly difficult. 
Moreover, certain metals had an effect on the film of 
lubricant. The aluminium-rich alloys, however, were 
likely to be beneficial from this point of view and this 
might be due to the tenacious film of oxide formed on 
the aluminium. The next speaker, Mr. J. Carter, 
pointed out that the question of vibration entered into 
the problem of wear and was a great force to be con- 
tended with in shaft or bearing; wear. Mr. J. Arnott, 
who spoke next, stated that in some branches of 
engineering general experience did not agree with 
certain of the author’s conclusions. In the apparatus 
described, one contacting surface was hard steel, flood 
lubrication was supplied and the pressure per square 
inch of contacting surface was high initially and 
decreased as wear took place. In his opinion, better 
information was provided in wear tests in which the 
pressure per square inch of contact surface was constant 
and considerably lower than that used by the author, 
and also in which the test was done without lubrication. 
For some 15 years he had been using a wear-testing 
machine which had a reciprocating motion and in 
which the load could be varied up to a maximum of 
3,000 Ib. per square inch of contacting surface. The 
results of tests had been consistently verified in service. 
Dr. Brownsdon had noted that the addition of lead 
to a tin-bronze did not appear to improve its resistance 
to wear. If, on the machine he had referred to, two 
pieces of lead-free gunmetal were rubbed together under 
a load of 200 Ib. per square inch, at a speed of, say, 
150 ft. per minute, while immersed in boiling water, 
wear was excessive and seizure took place in a very 
short time. If, however, one or both of the specimens 
contained even 5 per cent. of lead, the wear was practic- 
ally negligible. 

Mr. J. Cartland asked Dr. Brownsdon whether he 
considered that his test gave a real indication of the 
value, as bearing metals, of the white metals. The 
author had said, moreover, that there appeared to be 
no object, from the point of view of wear resistance, in 
increasing the tin content in tin bronzes beyond 6 per 
cent. This was definitely opposed to results obtained 
in practice. For instance, a component part used in 
connection with heavy-duty rock drills had lasted for 
eight hours when containing 10 per cent. of tin, When 
the tin percentage had been raised to 12, the part had 
stood up for 40 days. The next speaker, Mr. F. 
Hargreaves, gave some actual measurements of wear 
of cast-iron locomotive cylinders. These, he stated, had 
been in service for from seven to eleven years, during 
which the locomotives had travelled from 350,000 to 
550,000 miles. A graph obtained by plotting the wear 
in thousandths of an inch, per 1,000 miles, against the 
percentage of phosphorus in the cast-iron, indicated 
that the phosphorous content determined the resistance 
to wear when the conditions in the iron were pearlitic. 
Using an iron containing 0-85 per cent. of phosphorus, 
the wear which occurred was only one-quarter of that 
which took place when 0-5 per cent. of phosphorus was 
present. The combined carbon percentage was also 
of primary importance. An old cylinder which had 
given good results from the point of view of wear, 
contained 1-17 per cent. of phosphorus and only 0-5 per 
cent. of carbon. 

Mr. E. A. Evans stated that Dr. Brownsdon had not 
said that he had found the solution to metallic wear ; 
he had merely produced a means to investigate the 
problem from yet another angle. He (Mr. Evans) had 
carried out tests on a machine similar in principle to 
that of the author and had found differences in some of 
the results obtained. These, however, were features 
which were always encountered in the development of 
any new idea and need not discourage research workers. 
From the general similarity in Dr. Brownsdon’s results 
and his own, there was sufficient indication that the 
subject should be investigated a good deal further. 
The discussion was brought to an end by Mr. F. O. 
Barralet, who referred briefly to the construction and 
operation of the automatic switches employed in 
modern automatic telephone exchanges. for these 
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switches, phosphor-bronze and nickel-silver were well- 
tried materials, while efficient lubrication was very 
necesssary to prevent microphonic noises In on 
particular telephone exchange, the rate of wear on the 
switches had been found to be much greater than ex 
haustive tests in the laboratory had indicated should 
have been the case. This had been traced to the dust | 
present in the atmosphere prevailing in the neighbour- 
hood of the exchange. 

Owing to the advanced hour, Dr. Browndson 
unable to reply to the discussion and the meeting 


was 


terminated 











VIBRATING SCRUBBER AND 
WASHER. 

THe machine shown in the accompanying 
tration has been recently developed by Messrs. Edgar 
Allen and Company, Limited, Imperial Steel Works, 
Sheffield, for the scrubbing and washing of such | 
materials as gravel, stone, sand, coal, &c. The material 
during cleaning is subjected to continuous vibration 
under a stream of water, the vibratory movement 
being imparted to the container by a rotating shaft | 
driven at a constant speed. The machine consists 
primarily of a rigid frame with cross members carrying 
the shaft bearings and the driving motor, and an angle | 
structure supporting the material feed chute and the 
water pipes, This frame, which does not vibrate, may 
be either bolted to a solid foundation or slung by 
spring-fitted cables, as preferred. The container 
consists of two end plates between which run longi 
tudinally a pair of troughs, i.e., one each side of the 
central main shaft. The end plates are each fitted 
with a housing containing duplex roller bearings, these 
bearings having two rings of rollers, one inside the 
other. The inner race of the inner bearing is eccentric 
to the shaft, but that of the outer bearing is concentric 
to the shaft. Rotation of the shaft thus up a| 
circular vibration of the container, 

The troughs are inclined slightly against the direction 
of rotation, and are provided with liners having 
corrugations arranged longitudinally. The vibratory | 
motion and inclination together cause the material to | 
travel slowly from the inlet under the chute 
seen to the right, to the outlet end, where, after passing | 
i baffle, it is discharged in a clean condition through 
t suitable chute. The corrugations provide a s« rubbing 
or loose ning action on the adherent dirt, which is washed 
iway by jets of water delivered by the longitudinal 
perforated pipes seen above the troughs. The dirty 
water and fine material escape through perforations in | 
the troughs and are discharged at the bottom of the | 
The container is supported from the frame 


illus- 


sets 


end, 


machine 
by means of a strong spring at each corner, so that the 
major part of the weight does not come on the main 
bearings. The drive from the motor is transmitted 
by Vee-belt to a flywheel pulley, which is provided 
with adjustment for balancing. The motor is totally 
enclosed and all the vibratory mechanism is protected | 
from grit and water. Grease-gun lubrication is pro- | 
vided for the bearings. The machine is made in seven 
standard with a capacity range on gravel of | 
about 7 60 tons per hour The power 
required for these extreme sizes is 3 h.p. and 10 h.p., 
respectively. The capacity, however, varies according 
to the nature of the material to be treated, as also 
does the trough length, and the machine is manufactured 
in other than standard sizes to suit particular circum 

stances 


S1Z¢8, 


tons to 


FEED-WATER EVAPORATOR WITH 
REMOVABLE TUBES. 





Berore descriling the feed-water evaporator with | 
removable tubes manufactured by Messrs. Brown, | 
Boveri and Company, Limited, Baden, Switzerlard, | 


be of interest to give some particulars of 
an actual installation. The evaporators are fitted, 
for example, in the feed-water circuit of the large 
new power station of Nuevo Puerto, Buenos Aires, 
The station, ultimately to have an output of 350,000 
kW, has at present three turbo-generating sets of | 
35,000 kW each, and eight Babcock and Wilcox | 
boilers generating stea n &t a pressure of 540 Ib. per | 
square inch and a temperature of between 824 deg. F 

and 842 deg. F. The rated output of each boiler is 
110,230 Ib. per hour, and the maximum continuous | 
output is 137,790 Ib. per hour. The boilers are, how. | 
ever, capable of working at the rate of 165,350 Ib, | 
per hour for a two-hour period should an emergency | 
arise. The whole eight boilers are interconnected, 
both as regards feed water and steam, though each 
generating set is normally steamed from two boilers, | 
has its own auxiliaries and is generally treated as an 
independent unit as regards operation. The condensate 


it may 





| 


from the main set is extracted by two turbine-driven | left and the boiler house behind one to the right of | the top tubes of the heating elements. 


pumps and after passing through two feed-water heaters 
in series enters a vacuum feed tank. From this it is 


drawn by two turbine-driven feed pumps and delivered 


; 
the circulating, extraction and boiler-feed pumps. 
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VIBRATING SCRUBBER AND WASHER. 


MESSRS 


CONSTRUCTED BY 


































through a high-pressure feed-water heater to the boiler ; considered. 


feed pipes. 

The evaporators work in conjunction with the low- 
pressure feed heaters. There are four evaporators for 
the make-up feed, stated to be 8 per cent. of the boiler 
steam output, whilst the other two form a stand-by 
set. Reference to the photograph reproduced in Fig. 1 
on the opposite page will show, on 
side, the four evaporators serving No. 1 generating 
set. Two of these evaporators are situated on the 
floor and two on a platform above. 
evaporators is worked in series, that is, the distillate 
from the lower evaporator of the pair forms the heating 


steam for the upper evaporator. The heating steam header 0. 
for the first evaporator is obtained from the exhaust | the front headers c of the heating tubes. 


of the auxiliary turbines, which are used for driving 
The 
series working of the evaporators can be recognised 
from the run of the pipes in the illustration. The second 
low-pressure heater is visible alongside the evaporators 
just above the two men in the gangway. It is situated 
here as it is heated by the distillate from the second 
evaporator. The first low-pressure feed heater is 
supplied with heating steam bled from the low-pressure 
cylinder of the generating set, the resultant condensate 
being led to the condenser. What remains to be 
dealt with, then, is the condensate from both evapora- 
tors, and that from the second low-pressure feed heater 
and from the high-pressure feed heater. This latter 
is heated by the exhaust steam from the auxiliaries, 
The various condensates are delivered to the low- 
pressure feed pipe line by a small pump. 

The condensate from the generating set is raised 
from a temperature of 86 deg. F. to one of about 140 deg. 
F. in the first low-pressure feed-water heater by the 


| bled steam, and is further raised by the auxiliary 


exhaust steam, acting through the evaporators, to 
194 deg. F., at which temperature it reaches the 
feed tank. From this tank it is drawn by the feed 
pumps and passed through the high-pressure feed 
heater in which the temperature is raised to 257 deg. F. 
by the auxiliary exhaust steam. Should the supply of 
exhaust steam be insufficient at any time, it can be 
reinforced by steam bled from the intermediate cylinder 
of the generating set. The exhaust-steam pressure 
is about 48 lb. per square inch. To complete the 
account of the system it may be noted that the feed 
tanks are kept under vacuum by means of a water-jet 
air ejector, so that de-aerated water only reaches the 
feed pumps. The feed pumps are provided with an 
automatic governing device in order to maintain the 
pressure of the feed water markedly above the boiler 
pressure, however this latter pressure may vary. The 


| governing device embodies an oil-operated servo-motor. 


The whole of the feed-water apparatus, viz., evapora- 
tors, feed heaters and pumps, is, as may be gathered 
from Fig. 


EDGAR ALLEN AND COMPANY, 


. 4 “fv 
each generating set, of which two are sufficient to supply | 


the left-hand | 


Each pair of | 


| 





LIMITED, SHEFFIELD 






A photograph of one of similar design to 
that installed in the plant just described, but not so 


large, is reproduced in Fig. 2, and detail drawings 
are oeproduced in Figs. 3 to 8, page 316. As the 
sole purpose of the evaporators is to distil muddy or 
scale-forming water so that the resultant steam when 
condensed is suitable for high-pressure boiler feed 
water, ready access for cleaning the evaporating surfaces 
is essential. This is provided for by making one entire 
end of the evaporator removable and arranging for the 
withdrawal of the heating elements. This latter opera- 
tion is shown in Fig. 2. The top of the dome is also 
removable. Referring to Fig. 3, the heating steam 
enters by the pipe a, which discharges into a horizontal 
From this header the steam passes down 
These are 
of copper and are connected by the back header d. 
The front headers are divided transversely towards 
the bottom to form a return passage for the condensed 
steam. In the evaporator shown in Fig. 3 there are 
ten tubes in each element above the partition for the 
steam and two tubes below it for the condensate. 
The vertical headers are connected to a horizontal 
header e which, in turn, is coupled to the pipe f, by 
which the condensate leaves the heating system. 

The tubes comprising each element, of which 16 are 
shown in Fig. 4, are not straight but are formed with 
a gentle curve in the horizontal plane, half of them 
curving in one direction and half in the other, as may 
be gathered from Fig. 4. This curvature, which 
eliminates expansion troubles, does not interfere with 
the withdrawal of individual elements, as once the tube 
header joints with the cross headers are broken there 
is considerable freedom of lateral movement. The 
back vertical headers are provided with a hook by 
which they are suspended from a rail g. The front end 
of the rails is provided with a stop and when this is 
reached the element is sufficiently far out for its whole 
weight to be taken and it is then detached completely 
by unhooking. The connection between the vertical 
and cross headers is shown in detail in Fig. 6. It is 
of the simple spigot type with a copper jointing ring 
and is tightened up by a dog furnished with a wing nut. 
One dog makes two joints, the three-point pressure 
thus provided making for tight joints. If an element 
has to be removed for, say, corrosion, and a spare one 
is not at hand, the holes in the cross headers are tem- 
porarily plugged by means of the cap shown in Fig. 7. 
The view of a vertical header end given in Fig. 8 
shows a rubber plug which is inserted when it is desired 
to immerse the element in a weak acid bath for the 
purpose of loosening very hard scale. 

The raw water enters the evaporator by the pipe 4 
in the dome cover, and is then distributed through 
radiating pipes over a system of Raschig rings, which 
act as a filter and causes it to fall in a fine shower 
in the steam space. The flow of the water is controlled 


1, housed separately from the rest of the| by the automatic regulator i, which is float-operated 


plant, the engine room being behind the wall on the | and maintains the water level at a height just covering 


the feed pumps. The feed tanks are carried on 4 
gallery above the cp 
The construction of the evaporators may now be 





A gauge glass 
near the regulator affords a visible check. ther 
fittings include two lever safety valves, one connected 
with the steam inlet pipe and the other with the steam 
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FEED-WATER EVAPORATOR WITH REMOVABLE TUBES. 


MESSRS. BROWN, BOVERI AND COMPANY, LIMITED, BADEN, SWITZERLAND. 
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Fie. 2. Removat or Tuse ELEMENT FROM EVAPORATOR. 


Space, two pressure gauges and a thermometer. The| The evaporators are manufactured in a range of sizes 
distillate steam leaves the evaporator at the top of the | having distilling capacities of from 0-2 ton to 5 tons 
dome by the pipe j, after passing through the Raschig| per hour, and suitable for pressures ranging from 
ring system. A blow down valve is fitted at k, sludging | 22 Ib. per square inch to 160 Ib. per square inch 
being effected after about 5 hours to 10 hours working, | absolute. The temperature drop usually varies from 
depending on the quality of the water. AtJis a wash-|68 deg. F. to 104 deg. F. Although in the above 
out connection taken from the raw water supply.| account the evaporators are discussed in connection 
The various fittings can all be identified in Fig. 2.| with raw water distillation for boiler feed, they are 
As indicated in Fig. 1, the evaporators are all well | also employed for other purposes, such as the distil- 
lagged. lation of water for process work, 


| will read a paper on 


ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac, 1936.— 
With the current issue this annual has reached its 
seventy-seventh year of publication, a circumstance 
which may be regarded as an indication that it has 
now become practically indispensable to the amateur 
and professional photographer alike. As usual the 
Almanac contains a number of articles by specialists 
in different branches of photography, the subjects 
dealt with in this way including architectural photo- 
graphy, photographic shutters, colour photography, 
engineering photography and photographic. experi- 
menting. Other sections give an epitome of progress 
and review new apparatus, and another gives formule 
relating to negative and printing processes, colour 
photography and cinematography. There is much 
miscellaneous information of value to photographers 
and the numerous photogravure reproductions of 
notable examples of the photographer’s art, which 
always form an attractive feature of the volume, are 
well up to the standard reached in former years. One 
of these, of particular interest to engineers, shows the 
Mauretania leaving the Tyne on her maiden voyage in 
1907. The Almanac is published by Messrs. Henry 
Greenwood and Company, Limited, 24, Wellington- 
street, London, W.C.2, and its price is 2s. in paper 
covers, or 3s. bound in cloth. 

Calvert’s Mechanics’ Year Book, 1936.—This little 
paper-backed volume is, this year, fully up to its usual 
good standard. The amount of material, dealing with 
the practical aspects of engineering generally, in its 
180 pages of text, is considerable, and much of it is 
of a really informative nature, that is, fhe book is no 
mere compilation of reference tables, but contains 
helpful sketches and descriptions of processes and 
appliances. A good example of the latter is the 
notes on centrifugal clutches. The section on fuel 
consumption is also very well done, and provides 
quite a lot of useful information on the proper manage- 
ment of boiler plant. Altogether the book is well 
worth the 6d. net that is charged for it, and no 
complaint can be made as to either printing or paper. 
It is published by Messrs. William Ensor and Company, 
5, Bridge-street, Manchester, 3. 

Anuario de la Gran Bretatia, 1935-36.—The latest, 
twelfth, edition of this annual in the Spanish language 
is destined for travellers from Spain and from the 
various nations of South and Central America who 
come to this country as tourists or for business pur- 
poses ; it is both a guide and an industrial handbook. 
It gives, in Spanish, general information for the aid 
of visitors, such as the requirements concerning pass- 
ports, data on the English hotels, on the railways, and 
other modes of travelling, which radiate from London, 
on posts and telegraphs, and the addresses of the consular 
offices. The book also contains an itinerary of various 
tours in London and in a few of the London suburbs, 
also in several of the British tourist centres. The 
important industrial centres are also briefly described, 
their distance from London and their specialities being 
mentioned. The annual is of handy pocket size, 
carefully printed and indexed, and well illustrated by 
views and maps. It will prove, like the former editions, 
of great service to all Spanish-speaking visitors to this 
country. English students of the Spanish language 
will also find it interesting and useful. A second portion, 
of about 100 pages at the end of the book, is in English 
and gives information of the same nature as the opening 
170 pages in Spanish. The annual is issued at the 
price of 2s. 6d. by Messrs. Trade and Travel Publica- 
tions, Limited, 14, Leadenhall-street, London, E.C.4. 








Tue Institute oF TRansPort.—This year’s Congress 
of the Institute of Transport will be held at Birmingham 
from Wednesday, May 20, to Saturday, May 23. The 
president, Sir Cyril W. Hureomb, will open the Congress 
at 3 p.m. on Wednesday at the Council House, and after 
a civic welcome by the Lord Mayor, Mr. A. C. Baker 
“Municipal Passenger Transport.” 
In the evening the Lord Mayor will hold a reception at 
the Council House. On May 21, at 10 a.m., Mr. H. W. 
Payne will read a paper on “ The Function of the Trader 
in an Efficient System of Transport,” and in the after- 
noon, visits will be paid to the locomotive works of the 
London Midland and Scottish Railway at Crewe, the 
works of Messrs. Morris Commercial Cars, Limited, and 
the Grand Union Canal, including the Knowle Locks. 
In the evening a reception will be held by the president 
at the Botanical Gardens, Edgbaston. On May 22, 
at 10 a.m., Mr. E. 8. Herbert will deal with “* Second 
Thoughts on the Road Traffic Acts,’’ and in the after- 
noon, visits will be paid to the goods stations of the 
Great Western Railway at Wolverhampton, the Tyburn- 
road depot of the Birmingham Corporation Tramway 


|}and Omnibus Department, and the Witton works of 


Messrs. The General Electric Company, Limited. At 
7, for 7.30 p.m., a dinner will be held at the Queen’s 
Hotel. The whole of Saturday, May 23, will be devoted 
to a motor-coach excursion to Lilleshall Hall. Members 
are reminded that their application forms should be in 
the hands of the secretary of the Institute, 15, Savoy- 





street, London, W.C.2, not later than May 1. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 


sions and in foreign countries. The closing date of each | 


tender is stated below. Details may be obtained on 
application to the Department at t above address, 
the reference number being quoted in each case. 
Poultry-Farm Equipment, including three green-feed 
cutters, three grinding machines, and two incubators of 
Contréle des Magasins, Achats et 


1,200-eggs capacity. 
May 16. 


Ateliers, Ministry of Agriculture, Cairo, Egypt ; 
(T.Y. 270.) 

Diesel Engines and Generating Sets, comprising four 
15-50-h.p. Diesel engines and six generating sets with 
Diesel engines of about 10 h.p. Argentine State Oil- 
fields, Buenos Aires; April 13. (T.Y. 5,790.) 

Pipes and Valves, comprising 20,000 m. of 14-in. and 
5,000 m. of 2)-in. seamless special piping, steel fittings, 
and brass needle, eheck, and globe valves. Argentine 
State Oilfields, Buenos Aires; April 14. (T.Y. 5,791.) 

Steel Bare, Sections and Plates, about 860 metric tons. 
Argentine State Oilfields, Buenos Aires ; April 13. (T.Y. 
5,792.) 

Iron Rods and Steel Strip, also angles and sections, 
33,550 kg. Argentine State Oilfields, Buenos Aires ; 
April 14. (T.Y. 5,800.) 

Superheated Locomotive Boilers, 30, for SP/S (4-4-0) 
class B.S.I. standard engines. Controller of Stores, 
North Western Railway, Lahore ; April 28. (T.Y. 5,805.) 

Babbitt Metal, 10,000 kg. Lithuanian Railway Adminis- 
tration ; March 25. (T.Y. 5,807.) 

Water Meters, as required during the year commencing 
August 1, 1936. Indian Stores Department, Simla ; 
May 2. (T.Y. 10,438.) 


= 


CONTRACTS. 


Corporation, LiMrrep, 
recently dispatched nine 








Messrs. Eno.uisn STEe 
Vickers Works, Sheffield, have 
hollow-forged steel boiler drums to Australia, 
vary from 22 ft. to 26 ft. in length, and from 16 tons to 
20 tons in weight, and have been manufactured to the 
order of Mesars. International Combustion, Limited, 
London and Derby, for the East Perth Power Station, 
Western Australia. 

Messrs. J. Browert 
Coborn Works, Letchworth, 
number of orders for gas and air compressors. These 
include a 3,300-cub. ft. per minute single-stage gas 
compressor, driven by a four-cylinder, 340-370-b.h.p. gas 
engine for a Japanese gasworks; a 1,000-cub. ft. per 
minute two-stage motor-driven air compressor for 
mines in Western Australia; and a 1,600-cub. ft. per 
minute motor-driven air compressor for a steelworks in 
the North of England. The firm is also building a 
number of steam-engine driven generating sets ranging 
in output from 50 kW to 450 kW for clients at home and 
abroad 

Messrs. CLARKE, CHAPMAN AND Company, Limrrep, 
Victoria Works, Gateshead, have secured a contract 
for a large extension to the City of Portsmouth Electricity 
Undertaking. This comprises two high-pressure, water- 
tube boilers, complete with stokers, 
economisers, air heaters, mechanical-dreught plant, 
grit-collecting equipment, feed pumps, coal and ash- 
handling plants, and buildings. The boilers are of the 
firm's cross-drum header type, and are each to be capable 
of evaporating 150,000 Ib. of water per hour. The steam 
pressure will be 625 Ib. per square inch, and the steam will 
be superheated to a final temperature of 850 deg. F. 


LinpLEy (1931), 
Herts., have received a 


Another order for similar plant and equipment has just | 
been received by Messrs. Clarke, Chapman, from Hull | 


Corporation. The boiler plant in this case comprises 
two of the firm's tri-drum water-tube boilers, each 
evaporating 187,500 lb. of water per hour. The working 
pressure is 400 lb. per square inch, and the steam is 
superheated to a final temperature of 825 deg. F. 


Messrs. Dormax, Lone anp Company, Limrrep, and | 


Messrs. Carco Frieet Iron Company, Liurrep, both 
of Middlesbrough, are each to supply 1,180 tons of 
steel conductor raila for use in connection with the 
electrification of the Newcastle-upon-Tyne—South Shields 
Branch of the London and North Eastern Railway. 

Messrs. Tue Assocrarep Eeurrment Company, 
LimireD, Southall, Middlesex, have received a repeat 
order from the Liverpool Corporation for 40 Regent 
oil-engined double-deck Pt meng The first of the 
42 previously ordered was placed in service last October. 

Messrs. Crompton Parkinson, Limrrep, Bush House, 
\ldwyeh, London, W.C.2, have received an order for the 
tain switch-room equipment to be installed at the new 
University of London buildings at Bloomsbury. The 
order comprises: main intake, 18 fully-interlocked 
draw-out truck-type cubicles; sub-main distribution, 
58 fully-interlocked stationary-type cubicles; sub- 
distribution, 46 industrial-type ironclad units; a 
combined cubicle and desk-type control switchboard, 
and the interconnecting cabling. 

Messrs. Strruine Borer Company, Limirep, 32 and 
33, Farringdon-street, London, E.C.4, have received an 
order for materials from Messrs. The Elsinore Shipbuilding 
and Engineering Company, Limited, Elsinore, 
who are the princi 
hagen Municipal Electricity Works. 

Messrs. West's Gas ImPRovEMENT 
Liuirep, Albion Ironworks, Miles Platting, Manchester, 
have received an order from the Municipality of Svend- 
borg, Denmark, in connection with the reconstruction of 
the gasworks in that locality 


The drums | 


LIMITED, | 


superheaters, | 


turbines 
nmark, eo together with the oil-fired water-tube boilers, | 
suppliers of boilers for the Copen- | have been constructed by Messrs. The Wallsend Slipway 
| and 


Company, | constitutes the 43rd destroyer built by Messrs. Swan, 


ENGINEE 
BOOKS RECEIVED. 


Socialisation of Iron and Steel. By “ incor.” 
Victor Gollancz Limited. [Price 5s. net.] 
Department of Overseas Trade. Economic Conditions in 
Southern Rhodesia, Northern Rhodesia and Ny land, 
October, 1935. By J. W. Briepen. London : 
H.M, Stati . [Price ls. Od. net. 
Mathematics for Technical and Vocational ; y 
Samur. SLADE and Louts Marcos, Second edition. 
New York: John Wiley and Sons, Incorporated. 
London : and Hall, Limited. [Price 


12s. 6d, net.) 


| The 
London : 





. By Proressor Caaries O. Mackey. 
John Wiley and Sons, Incorporated. 
: » and Hall, Limited. [Price 

128. 6d, net.) 
Foundations of Physics. By Proressors R. B. Lospsay 
and Henry Marcenav. New York: John Wiley and 

Sons, In ted. London: Chapman and Hall, 

Limited. [Price 22s. 6d. net.] 
Alternating-Current Machines. B 
Proressor T.C. Luoyp. New 
Sons, I ted. London : 
Limited. [Price 25s. net.] 
Mesure des Températures. By Prorzgssor G. Rapaup. 

Paris: Libraire Armand Colin. [Price 10 franes 

wey ag | 
Béton Armé. Calcul Rapide et Précis des Sections. By 

G. Korkiran. Paris: Dunod. [Price 48 francs.] 
Caleul des Constructions Hyperstatiques. Application 

dune Methode tris Simple. Volume Lil. Cadres et 

Portiques Btagés Multiples. By Proressor J. Rrecer, 

with the collaboration of P. Caror. Part 1—Tezt. 

Part 2—Plates. Paris: Dunod. [Price 58 franes the 


two parts.) 

T ies for Engineers. By the late Sim J. A. 
Ewe. Second edition. London: Cambridge Uni- 
versity Press. [Price 21s. net.) 

The New Industrial System. A Study of the Origin, 
| Forms, Finance and Prospects of Concentration in 
Industry. By Hermann Levy. London: George 
Routledge and Sons, Limited. [Price 10s. 6d. net.) 
Examinations. By Wrmi.1aM Jonun Gaverarre. London : 
John Bale, Sons and Denielsson, Limited. [Price 

| 88. net.] 

The Physical Sooiety. Reports on Progress in Physica. 

Volume If. General Editor, ALLAN FeErRe@evson. 
London : The Physical Society. [Price 2ls. net.] 

Broaches. Design—Manufacture—Application. By M. M. 
Zrxpe. London: The Machinery Publishing Com- 
pany, Limited. New York: Industrial Press. [Price 
108. ] 

| The Institution of Mechanical Engineers 
Volume 130. April to October, 1935. 
Offices of the Institution 

Imperial Institute. Mineral Resources Department. 
Mining Royalties and Rents in the British Empire. 
London : The Imperial Institute. [Price 3s. 6d. net.] 

| University of Oxford. Institute for Research in Agricultural 

Engineering. Farm and Machine. Volume III. 

| Comprising the Report of the Institute for the Year 

ended September, 1935, and the Proceedings of the Ozford 


A. F. Ptcusreiw and 
ork: John Wiley and 
Chapman and Hall, 














Proceedings. 
London : 


Conference on Mechanization in Mixed Farming, 1936. 
Oxford: The Institute for Research in Agricultural 
Engineering, University of Oxford. [Price 3s. 6d.] 
The Institute of Metals, Monograph and Report Series. 
No. 1. The Structure of Metals and A . By Dr. 
Wir11M Hume-Rormery. London : of the 
Institute. [Price 3s. 6d. net.) 
lir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1666. Full Scale Tests on 
Longitudinal Control of a Low-Wing Mono with 
Special Reference to Wing Wake. By J. E. Sunny and 
R. P. Atstow. [Price 2s. net.] No. 1673. Wind 
Tunnel Teste of High Pitch Airsorews. (Part I.) By 
C. N. H. Loox, H, Bareman and H. L. Nrxon. [Price 
| 2s. net.) London: H.M. Stationery Office. 
| Steam for Process and Industrial Heating. By ALEXANDER 
| H. Hayes. London: Fuel Journals, Limited. [Price 
5a.) 
Railway Board of India. Technical Paper No. 295. 
The Hallade Track Recorder and Hints on the Main- 
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PERSONAL. 

Mr. R. D. Gwyruer, who has been on the staff of 
Messrs. Coode, Wilson, Mitchell, and Vaughan-Lee, 9, 
Victoria-street, London, 8.W.1, in charge of works for 
a number of years, has been taken into partnership by 
the firm, the name and address of which will remain 
unchanged. 

We are informed that a strong group has acquired from 
Messrs. 8. T. D. Motors, Limited, the entire assets of 
Messrs. Heenan and Froude, Limited, Worcester, a): 
that the new board will comprise Messrs. C. L. Hill, 
A. P. Good, A. W. P. Maewhinnie, D. H. M. Boyle. and 
W. M. Ratcliffe. The latter is a permanent director and 

neral manager, who will continue in the same capacity. 
t is intended that the business shall be carried on at 
Worcester, as heretofore, under the name of Heenan and 
Froude, Limited, but it will be further developed and 
extended. 

Messrs. Brauer Preestes anp Company, Limirep: 
Edinburgh, 5, have taken more central offices at 2, Ex. 
change-street, Manchester, 2. Mr. H. V. Balm is in 
charge of the Manchester office. 

Mr. Dowatp McConnett, B.Se., A.M.1.A.E.., 
been appointed sales manager to Messrs. Specialloid, 
Limited, Friern Park, North Finchley, London, N.12 
Until now this position has been held by Mr. C. F. Russell, 
who is also the general manager. For the last two years, 
Mr. McConnell has been manager of the Birmingham 
office and stores of the firm. 

Mr. Caartes K. Epwarps has been appointed chief 
engineer to Messrs. Shelvoke and Drewry, Limited, 
Letchworth, Herts. He will devote his energies to the 
design, development and improvement of their special 
range of vehicles and apparatus for municipal cleansing 
services and other uses. 

Proressor A. C. Sewarp, F.R.S., has been appointed 
a member of the Advisory Council to the Committee of 
the Privy Council for Scientific and Industrial Research 

Messrs. Stockton CHEMICAL ENGINEERS AND RILry 
Borers, Limrrep, Perseverance Works, Stockton 
on-Tees, have decided to open their own office in London 
This is situated at Clun House, Surrey-street. Strand, 
W.C.2, and is under the immediate charge of their sales 
director, Mr. E. A. Parr-Dudley. 


has 








NOTES FROM THE NORTH. 
Graseow, Wednesday. 


Scottish Steel Trade.—-No change has taken place in 
the state of the Scottish steel trade, and the current 
demand is still of a pressing nature, as most consumers 
have a great deal of work booked. Orders on hand for 
all classes of steel amount to a considerable tonnage and 
ensure the steady running of plant for some time, but 
new business is rather dull. The problem of forward 
lots is exercising the minds of producers, and because 
of the extra costs of raw materials and the possibility of 
an early advance in prices, they are not very desirous 
of quoting far ahead. In the black steel-sheet trade 
active conditions continue and specifications are coming 
in with much regularity. Order books are well filled 
for the present and the immediate future, and although 
there is a lull in new business, makers are quite confident 
that fresh buying orders will come along in due course. 
Most of to-day’s business is on home account, and there 
is very little business in export, chiefly because of the very 
keen competitive prices being quoted by producers on 
the Continent and in Japan. The following are the 
eurrént market quotations :—Boiler plates, 9/. 5s. per 
ton; ship plates, 8/. 15s. per ton; sections, 8l. 7s. 6d 

r ton; black-steel sheets, } in., 91. 58. per ton, and 
No. 24 gauge, in minimum 4-ton lots, 11. 10s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 13/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—There is still quite a 
demand being received by the West of Scotland 
malleable-iron makers, and while it ensures the steady 
running of plant for the present, the future is somewhat 
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tenance of Ourves. Delhi: The Manager of Publi 
tions. London: Office of the High Commissioner for 
India. [Price As. 6 or 8d.) 
Kraftfahrtechnische Forschungsarbeiten. Part I. Berlin : 
VDI-Verlag, G.m.b.H. [Price 3.50 marks.]} 








Tae Bessemer Gotp Mepat.—The Council of the 
[ron and Steel Institute has awarded the Bessemer Gold 
| Medal for 1936 to Mr. Fred Clements, M.Inst.C.E., 
| M.I.Mech.E., director of Messrs. Park Gate Iron and 
| Steel Company, Limited, Rotherham, in recognition of 
his distinguished services in improving the technology 
of the iron and steel industries, and, in particular, blast- 
| furnace practice. The Medal will be presented at the 
opening session of the annual general meeting of the 
Institute on Thursday, May 7 
Launcn or H.M.S. “ Hunrer.’—-H.M. destroyer 
| Hunter was launched from the Wallsend-on-Tyne 
| shipyard of Messrs. Swan, Hunter, and Wigham Richard- 
| son, Limited, on February 25. The vessel has a displace- 
| ment of about 1,400 tons and will be propelled by geared 
of 34,000 s.h.p., driving twin screws. 


Engineering Company, Limited. The Hunter 
Hunter, and Wigham Richardson. A 44th, viz.. H.M.S. 
Hyperion, is at present under construction in their 
shipyard. The order for H.M.SS. Hunter and Hyperion 


' was placed in December, 1934, under the 1934 programme. 


The | 





This has been engendered partly by the possi- 
bility of the closing down of the Phenix Tube Works in 
the near future. The demand for re-rolled steel bars is 
being well maintained, but here again there is a slowing 
down in forward business. The current prices are as 
follows :—Crown bars, 101. 2s. 6d. per ton for home 
delivery, and 9. 5s. per ton for export ; and re-rolled 
steel bars, 9. 1s. per ton for home delivery, and 7/. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—-The demand for Scottish 
pig-iron is still on an extremely large scale and the 
current output is quickly taken up, with the result that 
available stocks are almost nil. There is not such 
heavy demand for foundry grades as for hematite. but 
the industry, on the whole, is very active. The output 
has not yet been increased by the re-lighting of ™ 
furnaces, but that may take place very soon as ' 
supply of the necessary blast-furnace coke from Dixon's 
Govan Iron Works becomes available. Prices remain 
very firm, and the following ere to-day’s quotations : 
Hematite, 77s. per ton, and basic iron, 70s. per ten 
both delivered at the steel works; and foundry !ron. 
No. 1, 76. 6d. per ton, and No. 3, 74s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipmenis.—The shipment © 
tish pig-iron from Glasgow Harbour for the week 
Inst Saturday, March 14, amounted to 470 tons. 
that total, 393 tons went overseas end 77 tons coastwise. 
During the corresponding week of last year the figures 
were 254 tons overseas and 37 tons coastwise, making & 
total shipment of 291 tons. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—The dull conditions recently 
ruling in the Welsh steam-coal market continued unre- 
lieved throughout last week. The only bright feature 
was a revival of interest from inland consumers. It was 
,pparent that the heavy stocks accumulated at the close 
of last year had been greatly reduced, and it was expected 
that sales in this direction would materially expand in 
the next few weeks. Demand from foreign users, how- 
ever, still cireulated slowly, and sales were consequently 
on a very limited seale. Colliery stem lists were poorly 
tilled, and although deliveries under standing contracts 
provided some employment at the pits, the position of 
practically all the mines was very unsatisfactory. Stop- 
pages were again frequent, and some of the pits remained 
closed throughout the week. Inquiry on contract account 
was negligible and no order of any size was received 
during the week. Large coals were again lacking support, 
and exporters experienced great difficulty in finding 
outlets. The heavy stocks at the pit-heads moved off 
very slowly, and abundant supplies were offering at the 
scheduled- minimum prices for all loading positions. 
Owing to the reduced outputs, however, small and sized 
coals were difficult to obtain, and the washed description, 
in particular, were scarce. Recent price advances still 
ruled, and among sized coals the washed dry nuts and 
the washed peas and beans remained strong. Cobbles 
were dull and plentifully offering at the minimum figures. 
Throughs met a steady request and values were well 
maintained at recent improved levels. A feature of the 
market was the continued brisk inland demand for 
cokes. Operators found it difficult to cover requirements, 
and prices were well upheld at strong levels. Shipments 
of coal from the South Wales ports last week, both 
foreign and coastwise, were on a much better scale, 
but they were still below the level of a year ago. They 
totalled 342,600 tons, an increase of over 48,000 tons 
when compared with the previous week, but about 20,000 
tons lower than those in the corresponding period of 
last year. Owing to the quieter working of the collieries, 
only a slow demand circulated for pitwood, but values 
were maintained at the official levels of 24s. 3d. per ton 
ex-ship for French and 22s, per ton ex-ship for Portu- 
guese timber. The Mixed Commission which controls 
the French pit-wood for Welsh coal exchange scheme 
meets in Paris on March 20 to fix the price of wood and 
quantities over the next three months. 

Tron and Steel Trades.—Fairly active conditions con- 
tinued to rule in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Employ- 
ment generally was on a good scale, and many of the 
works were employed to capacity. Bookings have been 
on a good scale, and prospects for some time ahead are 
favourable. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
foundry pig-iron branch of trade do not admit of new 
business. Makers are considerably in arrears with 
deliveries under contracts arranged some little time ago 
and have closed their books. Consumers are pressing 
for supplies that are overdue, but, realising the futility 
of seeking to place further orders with Tees-side firms, 
are attempting to buy foundry qualities of pig from 
other iron-producing centres. Makers elsewhere have 
now, however, little marketable iron, and the stringent 
situation causing considerable anxiety. Hope is 
entertained that enlargement of supply of local iron may 
be forthcoming a little sooner than has been promised, 
but material increase of deliveries is not likely to be 
possible until the latter part of April. Meanwhile iron- 
masters are disinclined to entertain forward offers even 
at high figures. Substantially advanced prices promise 
to be realised when conditions permit resumption of 
negotiations. 


1s 


Hematite-—Makers of East Coast hematite pig are 
still able to meet contract obligations and to sell occa- 
sional parcels to regular home buyers. Inquiries from 
overseas are now few, customers abroad having appar- 
ently become convinced that effort to transact new 
business is useless, and the shipments to the Continent 
are in fulfilment of old contracts. Current home needs 
nearly absorb production, and stocks are at a low ebb, so 
that any expansion of demand might be difficult to satisfy. 
Orders cannot be placed at below the equivalent of 
No. 1 quality of iron delivered to North of England 
consumers and to firms in Scotland. 


Foreign Ore.—Business in foreign ore is little discussed. 
Consumers are understood to be well placed as regards 
supplies, and are taking substantial deliveries under old 
contracts, but are not disposed to make further purchases 
at present. Merchants consider terms obtainable un- 
attractive, and are inclined to pursue a waiting policy in 
anticipation of rise in values. 

Blast-F urnace Coke.—Makers of Durham blast-furnace 
coke have good order books, and report buyers readily 
Paying recognised market prices. Supply is far from 
Plentiful, but early -substantial increase of make is 
assured. Quotations are based on good medium qualities 
at fully 23s., delivered to Tees-side works. 

P Manufactured Iron and Steel.—Producers of semi- 

nished and finished iron and steel are not in a position 
‘o make heavy sales. gate tonnage output 
pPProach« 8 record, but is insufficient to cope fully with 

‘uge and still expanding demand. ‘Re-rollers continue 


finished departments, structural-steel makers, manufac- 
turers of shipbuilding material, and producers of requisites 
for the railways have a lot of work on hand. Subject to 
the usual rebates, principal market prices for home 
business are :—Common iron bars, 101. 2s. 6d.; packing 
(parallel), 91. ; king (tapered), 101.; steel billets 
(soft), 51. 17s. .; steel billets (medium), 71. 7s. 6d. ; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
121.; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 15s.; steel angles, 8l. 7s. 6d.; steel boiler plates, 
81. 158. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots ; and fish 
plates, 127. 10s. Black sheets (No. 24 gauge) are 11. 10s. 
for delivery to home customers, and 91. 15s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge) are 131. 10s. for delivery to home customers, 
and 111, 15s. f.o.b. for shipment overseas. 

Scrap.—The scrap market remains steady and firm not- 
withstanding recent heavy imports of foreign material. 
Light cast-iron still realises 52s. 6d., heavy cast-iron is 
quoted 60s. to 62s. 6d.; machinery metal readily makes 
65s. ; and 57s. 6d. is a minimum figure for heavy steel. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel_—Important works extensions are 
taking place in several directions. In the production of 
raw and semi-finished materials additional furnaces are 
being laid down, while the demand for stainless steel has 
expanded so much that several firms have been com- 
pelled to extend productive capacity. In one instance 
two electric furnaces—one of 20 tons and the other 
10 tons capacity—have been laid down. Another firm 
is considering the erection of the largest electric furnace 
in Europe. In the heavy machinery and engineering 
branches, new plant, including forging presses, rolling 
mills, and lathes, and other finishing machines are being 
installed. The market in basic and acid steels and 
similar materials is as active as ever. Current output is 
well up to the standard of that of January, when gross 
production reached a record level. Rolling mills, foun- 
dries, and press shops are all working at high pressure. 
There is a good demand for bars, rods, sheets, and strip. 
Makers of structural steel are handling more inquiries ; 
they have good prospects. The railway rolling-stock 
coe shows little change. Makers could comfortably 
nandle a bigger volume of business. Overseas require- 
ments are not substantial. A revival of trade with 
India is eagerly anticipated. Deliveries of forgings and 
castings to shipyards having a direct association with 
this area have been maintained. Makers of all types 
of boilers are busy, while those departments concen- 
trating on the manufacture of hollow forgings and 
boiler drums are doing a good trade. Electrical exten- 
sions, oil-refining and hydrogenation schemes in various 
parts of the world are calling for these products, some 
being of record size. Further headway is reported by 
firms turning out automobile steel and fittings, while 
aircraft requirements reach a high level. The tool 
branches are operating at high pressure. Engineers’ 
small tools are progressive media. Among the busiest 
lines are precision implements, twist drills, hacksaws and 
blades, and files. Sheffield Chamber of Commerce is 
handling more inquiries on both home and overseas 
account. Among the latest are: from Baghdad for 
twist drills; from Dudley Port for spring-steel strip ; 
from London for sharpening machinery and steel cutters ; 
from Dublin for steel stamping dies and cutters; from 
Leven for mild-steel rods; and from Manchester for 
sledge hammers. 

South Yorkshire Coal Trade.—The inland position has 
gained strength, but the overseas market still shows 
weakness in one or two classes of coal. The home 
demand for industrial fuel has been well maintained. 
Steelworks and ironworks continue big consumers. Steam 
coal is in ready demand. The textile trade is a good 
buyer. The house coal market is not so active. Con- 
sumption is fairly heavy, but supplies are sufficient to 
meet any sudden contingency. Ti e scarcity of coke is 
hampering forward business. Foundry and furnace sorts 
are in good demand. Quotations are :—Best branch 
hand picked, 28s. to 29s.; Derbyshire best house, 22s. 
to 23s.; Derbyshire best brights, 19s. 6d. to 21s.; best 
screened nuts, 19s. to 20s.; small screened nuts, 18s. 
to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20s.; Derby- 
shire hards, 19s. 6d. to 208. ; rough slacks, lls. to 12s. ; 
and nutty slacks, 10s. to 11s. 








British STANDARD ELECTRICAL SPECIFICATIONS.— 
Among the specifications issued by the British Standards 
Institution, 28, Victoria-street, Westminster, London, 
8.W.1, are four dealing with electrical equipment and 
materials for electrical p . The price of each is 
28. 2d. post free. The first, No. 6 3-1935, refers to cotton 
tapes and webbing for electrical purposes, other than the 
manufacture and jointing of cables. Some of the more 
important properties and especially the dimensions of 
the tapes and webbing are standardised. The second 
specification, No. 634-1935, deals with finishing, air- 
drying, insulating varnish for electrical purposes, two 
types, namely, varnish with methylated-spirit solvent 
and varnish with non-alcoholic solvent, being recognised. 
The third specification, No. 635-1935, constitutes the 
seventh and, for the time being, the final specification in 
the series for relays for railway-signalling purposes. It 
covers alternating or direct-current thermal-type time- 
element relays. e fourth specification, No. 646-1935, 
is concerned with the dimensions, ratings, and per- 
formance tests of ordinary-duty, 250-volt cartridge fuses, 
rated up to 5 amperes, for alternating and direct-current 
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NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. General Meeting. ‘ Wrap- 
ping Machinery,” by Mr. Frederick Grover. 

Norru-East Coast INstiTuTION OF ENGINEERS AND 
SHIPBUILDERS.——-To-night, 6 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. “The Modern 
Locomotive,” by Mr. Benjamin Irving. 

INsTITUTION oF ELEcTRICAL ENGINEERS. 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Dis- 
cussions: (i) ‘“‘ Whether the Section is Fulfilling its 
Objects,” to be opened by Mr. E. E. Sharp. (ii) “* In- 
sulated versus Metal Case Meters,” to be opened by 
Mr. A. J. Pitt. (iii) ‘‘ What Economic Low-Load Limit 
Should Determine the Removal of a Meter from Service,” 
to be opened by Mr. G. F. Shotter. North-Eastern Centre : 
Monday, March 23, 6.15 p.m., Armstrong College, New- 
castle-upon-Tyne. “ Tariffs for Domestic and Business 
Premises,” by Mr. B. Handley. JIJnstitution: Monday, 
March 23, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion: “ Electricity 
Supply to, and the Equipment of, Trolley-’Buses,”’ to be 
opened by Mr. J. H. Parker. Scottish Centre : Tuesday, 
March 24, 7 p.m., The North British Station Hotel, 
Edinburgh. ‘“ Switchgear: Overall Short-Circuit Per- 
formance,” by Mr. G. Caton. North-Western Centre : 
Tuesday, March 24, 7.15 p.m., The Engineers’ Club, 
Albert-square, Manchester. ‘“ The High-Pressure Mer- 
eury-Vapour Lamp in Public Lighting,” by Mr. G. H. 
Wilson, Lieut..Com. E. L. Damant and Mr. J. M. 
Waldram. Irish Centre: Thursday, March 26, 4 p.m., 
The Gaiety Theatre, Dublin, Faraday Lecture: “ Tele- 
vision—An Outline,” by Dr. E. Mallett. West Wales 
(Swansea) Sub-Centre: Thursday, March 26, 6.30 p.m., 
The Chamber of Commerce, Exchange Buildings, Swan- 
sea. “ The Effect of Legislation and Regulations upon 
Electricity Distribution,” by Mr. W. Fennell. 

Royat Instirution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘Structures and Forces in Colloidal 
Systems,” by Dr. H. Freundlich. Saturday, March 21, 
3 p.m. ‘“ Recent Researches on Transmutation,” by 
Lord Rutherford. Saturday, March 28,3p.m. ‘ Recent 
Researches on Transmutation,” by Lord Rutherford. 

InstiruTION oF Crvit ENGINEERS.—Tuesday, March 
24, 6 p.m., Great George-street, S.W.1. Ordinary Meet 
ing. “The Superstructure of the Island of Orleans 
Suspension Bridge, Quebec, Canada,”’ by Mr. 8. R. Banks. 
Yorkshire Association : Wednesday, March 25, 7.30 p.m., 
The Grand Hotel, Sheffield. ‘“‘The Flow of Water in 
Short Channels,”’ by Mr. C. F. J. Lisle. Birmingham and 
District Association : Thursday, March 26, 6 p.m., The 
James Watt Memorial Institute, Birmingham. ‘“‘ The 
Construction of the Ilford and Barking Sewerage and 
Sewage Pumping Works,” by Mr. W. N. Radford. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLtanp.—Tuesday, March 24, 730 p.m., 39, Elmbank 
crescent, Glasgow, C.2. General Meeting. ‘The De 
velopment of the Autogiro,” by Mr. J. G. Weir. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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LAUNCHES AND TRIAL TRIPS. 


“Cape ArcGona.’’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, February 24. Main dimensions, 165 ft. by 
27 ft. 6in. by 15 ft. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, for Messrs. 
Hudson Steam Fishing Company, Limited, Hull. 

““NoRTHERN RANnGER.’’—Single-screw passenger and 
cargo steamer for service on the coast of Newfoundland ; 
triple-expansion engine. Launch, February 22. Main 
dimensions, 220 ft. by 36 ft. by 22 ft. Built by Messrs. 
Fleming and Ferguson, Limited, Paisley, to the order 
of the Crown Agents for the Colonies for the Newfound- 
land Railway and Steamship Department. 


“ Sonavati.”—Single-screw passenger and cargo 
motorship for coastal service in india; two-stroke, 
single-acting, airless-injection Harland-B. and W. 


Diesel engine of the enclosed-trunk type. Trial trip, 
Main dimensions, 249 ft. by 42 ft. by 
Built and engined by Messrs. Harland and 
Wolff, Limited, Glasgow, for Messrs. The Bombay 
Steam Navigation Company, Limited, Bombay. 
Barces.—Two steel hatched swim barges, each to 
carry 130 tons. Launch, March 9. Main dimensions, 
75 ft. 10 in., by 19 ft. 3in. by 7 ft. 2in. Built by Messrs. 
Harland and Wolff, Limited, North Woolwich, London, 
E.16, for Messrs. W. Cory and Son, Limited, London. 








Tue Late Mr, A. Rennie.—We regret to note the 
death of Mr. Archibald Rennie, which occurred after 
an operation in a nursing home in Glasgow on Feb- 
ruary 27. Mr. Rennie had held the position of chief 
engineering draughtsman of Messrs. Scotts’ Shipbuilding 
and Engineering Company, Limited. Greenock, for 
some thirty-five years, and during that period was 
associated with the design of much importunt machinery 
for warships and er and cargo vessels. He 
became a student member of the Institution of Engineers 
and Shipbuilders in Scotland in October, 1902, and was 
transferred to the rank of member in April, 1903. He 
was elected a member of the Institution of Naval Archi- 
tects in 1919, and was a past President of the Greenock 





Association of Engineers and Shipbuilders. 
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FEED-WATER EVAPORATOR WITH REMOVABLE TUBES. 


CONSTRUCTED BY MESSRS. BROWN, BOVERI AND COMPANY, LIMITED, ENGINEERS, BADEN, SWITZERLAND. 








(For Description, see Page 312.) 
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THE COLLEGE GRADUATE IN 


INDUSTRY. 


THE complexity and extent of the engineering 
profession make it impossible for any individual to 
have a detailed knowledge of more than a relatively 


tions of one or other of the three great branches 
into which modern engineering is divided—civil, 
mechanical, and electrical. It is doubtful, how- 
ever, if this weakening of the bald statement is 
necessary. The probability is that in after life 
the at-one-time student will find himself in one 
or other of these branches of work, but that is not 
to say that he will have no need of some funda- 
mental knowledge of the others. There can be few 
civil engineers who are never faced with mechanical 
problems or mechanical engineers who are never 
faced with electrical ones. There would not appear 
to be any trimming of sails at the great engineering 
school at Cambridge to suit the cross winds which 
represent the interests of the specialised branches 
of industry. The aim kept in view there is “to 
provide a thorough education in the broad principles 
underlying engineering in all its branches, rather 
than a specialised training in any direction. The 
aim is to produce a type of graduate who shall be 
able to adapt himself to, and utilise his fundamental 
knowledge in, whatever line of work his career may 
ultimately be found to lie.” 

This is an admirable conception, but those who 
are concerned with the planning of a curriculum 
to carry it out are aware of the inherent difficulties. 
These reside in the extent of the ground which has 
to be covered, even if instruction is confined to 
fundamentals. The question of the place which 
chemistry and its allied subject metallurgy are to 
take in the training provided, is an illustration of 
the difficulties met. The value of a knowledge of 
chemical principles to anyone who may have fo 
deal with, say, fuel and corrosion problems, is not 
likely to be disputed, and yet chemistry plays a 
small part, or no part, in the average engineering 
course at our, universities. At the close of the 
Autumn Lecture of the Institute of Metals which 
he delivered at Ziirich in 1931, Dr. Ulick Evans, 
speaking of the application of the results of scientific 
research to the practical problems of corrosion, 
said, “chemistry is so much neglected in the 
engineer’s training to-day, that the correct applica- 
tion of the results, when obtained, may be deferred 
indefinitely. The difficulties of forcing an increasing 
number of new subjects into the curriculum are fully 
appreciated, but they do not afford a justification 
for the neglect of chemistry by engineers at a time 
when chemical problems are assuming—for engineers 
—a growing importance.” 

A reflex of this point of view is to be found in the 
report of a discussion on the education of engineers 
which appears in the December issue of The Central, 
the journal of the old students of the City and 
Guilds (Engineering) College. The discussion was 
held on October 4 last, and was planned to allow 
of an interchange of opinion between old students 
and members of the staff, and in order that the 
old students might criticise or approve the curri- 
culum in the light of their experience in practical 








small part of the total field. This statement is 
a commonplace, but the fact that the conditions 
are generally realised does not facilitate the task 
of those who are concerned with the organisation 
and direction of engineering education. There are 
some employers who, when engaging a college 
graduate, expect him to have been so trained as 
immediately to take his place in a workshop organisa- 
tion, and to meet this demand various educational 
institutions provide courses in such subjects as 
automobile or aeronautical engineering. This type 
of early specialisation may undoubtedly be a con- 
venience in cases in which the future career of a 
young man is determined by family, or other, 
connections, but for the majority of engineering 
students is not only unsuitable but may well prove 
detrimental. Few young men know beforehand 
in what branch of engineering their future career 
will lie, while many will find practical life lead 
them into very varied branches of activity. For 
the normal case, it is the business of educationalists 
to plan a curriculum which may enable the young 
men who are turned out to fit themselves without 
too great difficulty into any sphere of engineering 
work. 

If this statement appears too sweeping by some, 
it may be modified to the extent of saying that 
graduates should be so educated that they can 
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life. Excluding the chairman, Sir Alfred Chatterton, 
28 individuals either spoke in the discussion o1 
contributed to the correspondence which followed 
it, and it is of much interest to note that half of 
these referred to chemistry as an essential subject 
in an engineer’s training. Some of them spoke 
very definitely on the subject, Mr. H. A. Humphrey, 
for instance, saying that he felt “ strongly that this 
subject should occupy a more prominent place in 
an engineer’s training.” Actually, we believe that 
the time devoted to chemistry at the City and 
Guilds is greater than at some other educational 
institutions of similar standing, and the opinions 
expressed at this meeting can but reinforce the 
claims for a course based on fundamental principles 
to the exclusion of subjects, such as aeronautical 


engineering, which may well be left to students who 
undertake some form of specialised study in a fourth 
year at college. 


Another broad aspect of training, to which many 


of the speakers found it necessary to refer, was 
that of the position which mathematics should hold 
in the curriculum. Of the 28 contributors to the dis- 
cussion, 18 referred to this subject, of whom only 
three appeared to think that too much time was 
given to it. 
demnation to what he called academic mathematics. 
Another, however, appeared to think that the 


Of these three, one limited his con- 





profitably follow up any of the innumerable ramifica- 








mathematics of a grocer’s assistant was all that 
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was necessary. He thought “arithmetic and 
enough algebra to solve Molesworthian equations ” 
sufficient for 90 per cent. of engineers ; “* 10 per cent. 
of mathematicians’ was “ quite enough im the 
profession.”’ Although here expressed in an extreme 
form, this opinion is probably more widely held 
than would appear from the discussion with which 
we are dealing, and as representing the opposition 
view it will, perhaps, be well to quote Mr. Humphrey 


again. He considered that “ students should realise 


at an early age that a lack of knowledge of mathe- | 


matics will bring them up against closed 


doors and bar their way to progress.” 


many 


These contrasted opinions raise the question of 
the object of such organisations as the City and 
(iuilds (Engineering) College. Is their purpose to 
vive an education in technology such as can be 
obtained by evening study in a hundred technical 
schools, or is it to educate the leaders of the profes- 


sion and to assist in maintaining and extending | 


the scientifie status of engineering. There were 
a number of references in the discussion to the 
average student and the fact that the teaching 
should be adapted to his level, but as Mr. H. T 
Tizard, who spoke, implied, the question turns 
on the definition of the average student. They 
took the best men they could get, and the entrance 
examination excluded those unlikely to be able 
to profit by the teaching. 
created by the discussion would appear to be that 
the majority of the students accepted are proving 
themselves capable of profiting by the teaching, 
as intended by the Rector, and if some few get 
in whose qualifications restrict them to the mathe- 
matics of a grocer, this is an argument for stiffening- 


up the entrance qualification, not for watering | wrongly. 
Sir Alfred Chatterton, the} lectures a little beyond their immediate capacity | shipboard duties, there being a clear tendency to 


down the syllabus. 


} 
| 


The general impression | 
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incapable of attaining a respectable scientific and|is beside the present point, but it is, jx haps, 
mathematical standard. There are certainly some | significant that the first independent marine auxi. 
such students, but we would like to think that they | liary, the general-service pump, was dubbed, from 
do not form a majority. This matter is dealt with | the outset, the “donkey-pump.” The suggestion 
by Dr. Stodola in a moving passage in his Gedanken | of relative unimportance is implicit in the term, 
zu einer Weltanschaunung vom Standpunkte des | and the machine was regarded accordingly. Its 
Ingenieurs, which he published at the time of | steam consumption per horse power-hour might 
retirement from his professorship at Ziirich. He | be six, eight, or ten times that of the main propel. 
states that no matter how professors and lecturers | ling engines, but what matter? Like the donkey. 
may change owing to retirement or other causes, | man and the donkey-boiler, it was something not 
no matter how courses of study may be modified or obviously essential to normal operation. Cheap. 
regulations altered, there is, year in and year out, | ness and reliability were primary considerations, 
about 30 per cent. of students who prove incapable | efficiency was secondary ; and the lack of means to 
of attaining the diploma of the college. Thirty | test the efficiency, in a great majority of vessels, 
per cent. is not a majority, and the fact that the | allowed the error to persist much longer than it 





|remaining 70 per cent. leave the Technische Hoch-| would have done otherwise, at an aggregate cost 


schule with a diploma may help to explain the high | to the shipping industry which must total millions 
position occupied by Switzerland in _ scientific | of pounds. 
engineering. We doubt if British universities can| The awakening has been gradual, but there is no 
claim a similar proportion with a similar standard. | question that it has now been accomplished. In 
Although we see no reason to suppose that the | this development the rapid advances in electri 
level of teachableness in Great Britain is lower | power-station design on land have played an 
than in Switzerland, we need not here compare | important part, striking evidence of which was 
the university methods of the two countries. We | afforded at the Shipping and Engineering Exhibition 
suggest, however, that we might come nearer to| at Olympia last year, in the contrast between one 
the Swiss standard by the adoption of a suggestion | of the Mauretania’s feed pumps, weighing 4} tons, 
made by Mr. C. P. Taylor in the course of the | and representing the best practice of its day when 
discussion with which we have been dealing. He | supplied in 1906, and a modern turbo-feed pump for 
proposed the appointment of tutors, each of whom | Efti- 


an equivalent duty, weighing only 12 cwt. 


would have a certain number of students under | ciency apart, the saving in space, weight, weight 
his care. This system, although in operation at | of seatings, lifting appliances, and time and labour 
Oxford and Cambridge, is, we think, unknown | occupied in overhauling are very material advan- 


in London and the provincial universities. Many | tages resulting from the substitution of rotary for 
students fail in mathematics and the basis aspects | reciprocating motion in this instance alone. Others, 
of physical science merely because they start | similarly beneficial though not quite so spectacular, 
They attend mathematical and physical} were evident in the design of pumps for other 


chairman, definitely proposed that the standard | and early get out of their depth. Frequently they | introduce rotary motion wherever possible. 


of admission should be raised. 

The status and the future of British engineering 
are involved in this question. In our issue of 
February 28, we published an abstract of an address 
delivered to the British Engineers’ Association by 
Mr. Bremner. He referred to the increasing import 
of high-class machinery into this country, even 
avainst a tariff. We are not here concerned with 
the economics of the matter, but are with the fact, 
as pointed out by Mr. Bremner, that the average 
value per ton of this machinery is 180/., while 
the average value of that which we export is 100/, 
This can but mean that some other countries are 
passing us in the design and production of the 
more complicated or more highly-developed types 
of machinery. Mr. Bremner did not raise this 
subject for the first time. What is practically 
the same question has frequently been discussed 
in connection with British firms taking licences 
own. It is usual to attribute activities of this 
kind to lack of enterprise on the part of commer. 
cial heads of firms: would it be too daring to 
suggest that at times it may be due to an absence 
of adequate scientific training in the technical 
staff, and that in this particular some countries are 
possibly ahead of us ? 

The engineer with arithmetic and a little algebra 
may be able to understand, in a general way, a 
basically new design which is presented to him. 
He may even be able to suggest detail improve- 
ments, 
to be able to inaugurate fundamental advance. 
Exceptional men crop up in every field, but excep- 
tional men are too few to run the British engineering 
industry. Leadership in modern engineering de- 
mands an extensive and widely-spread scientifically- 
trained staff service, and this can only be obtained 


never reach the standard necessary for the grade of | The evolutionary changes, of which the foregoing 


| . . . . e . . 
work they are doing, and finish with vague, undi-| are typical, have been distributed over a number 


| students who now fail from no lack of intellectual | may have claims to consideration. 


gested notions instead of with a mental tool that} of years, and have been chronicled mainly in 
shall serve them well in practical life. Someone | descriptions of separate units; but these are only 
to whom to appeal for individual attention—and | partially serviceable as an aid to selection in par- 
would be invaluable to many | ticular circumstances, for which two or more types 
To summarise 
capacity but merely by reason of a false start. | the advantages and limitations of both reciprocating 
This, however, is no plea for a weakening of the| and rotary pumps, as applied to marine work, in 


continued attention 





syllabus. Under any system there will always be | 
some who will not profit from a mathematical and | 
basically scientific education. These, however, | 
form the least important section of the whole, not 
the most important, and the curriculum should 
not be tempered to their frailty. The business of | 
our universities is to maintain a fundamentally | 
scientific standard and to create a scientific habit | 
of thought. In the milieu which should be created | 
even the non-mathematical may gain some profit by | 


for foreign inventions, instead of developing their | obtaining at least a conception of the type of | 


knowledge on which advance must rely. It is 
something to know that modern scientific progress 
does not lie in the application of pocket-book 
A pocket book is a record of the known, | 
Progress lies in the 


formule. 
and is available to anybody. 


|}unknown, which can be penetrated only by those 
| with the mental equipment of modern scientific | 


It is not usually he, however, who is likely 


understanding. } 











MARINE PUMP DESIGN. 
ArTeMUS Warp, regarding from a new angle, as 
was his wont, the traditional consequences of 
giving a dog a bad name, was led to wonder whether 


| Napoleon would have been quite so Napoleonic if 


| his name had been Jenkins ; 


by maintaining the standards of our university | 


schools, and by them turning out graduates far 


above pocket-book level, and equipped with a| 


mathematical training enabling them fully to 
understand the modern scientific problems of their 
profession, Vague notions of how things work, with 
which many are satistied, are not a qualification for 
leadership. 

It may be suggested that this is the statement of 
an ideal and that as a matter of practical experience 
it is found that the majority of students in our 
university engineering schools have no mathe- 
matical ability—or, to put it more brutally, are 


not an unreasonable 
doubt, s'nce the bond between a leader and his} 
following is usvally emotional in origin. It seems 
less rational to suppose that terminology could | 
affect, for good or ill, the progress of an art so 
essentially matter-of-fact as engineering: yet, 
looking back to the early history of marine engin- 


eering, the impression grows that much of the 


neglect traceable in auxiliary-machinery design, 
and the easy acceptance of performance standards 
far below the level that might have been achieved 
half a century sooner, may be attributable in the 
first place to the label of “ auxiliary.” 


How the words “ monkey ™ and “ donkey,” used | 


adjectivally, gradually changed their sense from 
the merely diminutive to the mildly derogatory 


a pair of diagrams adapted to ready reference 
calls for the exercise of some ingenuity, but the 
attempt was successfully made by Mr. H. Hillier 
in the paper on “ Modern Marine Auxiliary Plant,” 
which he read on February 11 before the Institution 
of Engineers and Shipbuilders in Scotland. The 
diagrams dealt, respectively, with displacement 
pumps and centrifugal pumps, and indicated the 
types, duties, and capacities within the range of 
each form of pump and the types of drive available. 

A broad distinction is drawn between the capa- 
bilities of the two classes in that displacement 
pumps, while possessing the advantage of being 
self-priming, are not suitable for very high speeds 
or large capacities; whereas the centrifugal and 
axial-flow types, while suitable for all duties except 
those involving very small capacities or low speeds, 
must be provided with means for priming, avto- 
matically or otherwise. There is a considerable 
field, however, in which either form may be used 
with approximate equality of pumping efficiency, 


| and the selection of one rather than the other then 


involves consideration and careful comparison ot 
a number of factors not directly related to the 


| pumps as such. For example, as the author pointed 


out, the choice of the drive to be adopted is governed 
by the efficiency of power generation from the fuel 
to the pump coupling, the fuel cost, capital cost. 
flexibility, the value of independent operation, and 
the amount of superv ision required. His list of 
considerations might be easily extended to cover 


| weight, space, accessibility for overhaul, and 4 


number of others varying in importance with the 


type of vessel and the service on which she 18 
likely to be engaged. 

The convenience and economy of auxiliary Diese! 
| electric generators has, undoubtedly, influenced the 


extended use and the design of centrifuyal and 
rotary pumps on board ship. It is, indeed, rather 
curious to observe the interchange of reciprocatine 
and rotary motion in main and auxiliary machiner) 
during the last ten or fifteen years. Except for 
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centrifugal circulating pumps, the auxiliaries in | a long time, continued Dr. Moore, and, through the 
early turbine engine-rooms were almost wholly of | kindness of Sir Harold Carpenter and Mr. Headlam- 
the reciprocating type. With the introduction of | Morley, the Council of the Institute of Metals 
Diesel engines as main propelling units in vesssel had been kept closely informed of the progress 
which a few years earlier would have been fitted made on the other side. The initiative had come 
with turbines, the main engine reverted to the | entirely from the Iron and Steel Institute, and it 
reciprocating principle and the auxiliaries, electri- might be assumed that Sir Harold had had a large 
cally driven for convenience as much as for economy, | part in the progress which had been made. What 
became predominantly rotary. Simultaneously, the | the sequel to these proposals will be, and what form 
competition of the Diesel main engine enforced | the co-operation will eventually take, time alone 
closer examination of the thermal efficiency of | will show, but the step which has been made is 
steam installations, leading to the wider adoption | very definitely in the right direction, and possesses 
of oil engine-driven generators and electric auxi-| great possibilities. The difference between ferrous 
liaries in these also—a movement which proceeded | and non-ferrous metallurgy is, after all, one of 
too far in some cases, leading to an insufficiency of | detail, and not of principle, and, on the broad 
the so-called “‘ waste’ heat which had previously | issues, both branches of the industry have many 
been utilised for feed-heating and hotel purposes. | problems which could, with advantage, be dealt 
A reaction ensued in favour of the restoration of | With on a common platform. We feel convinced, 
steam-driven auxiliaries, preferably turbine-driven, therefore, that future developments will be awaited 
in order to avoid contamination of the steam by oil. | With great interest, not to say eagerness, by metal- 
The recent impulse towards higher boiler pressures ; !urgists in all parts of the world. 
and superheats, together with increased feed tem- 
peratures, appears to have re-established steam as 
an auxiliary drive under sea-going conditions for 
feed pumps, generators, and to some extent for|a system of licensing the motor vehicles used for 
fans, with the assistance of Diesel-generator sets | the carriage of goods by road, which came into opera- 
for port working. For the rest, the benefits of | tion during the latter part of 1934. For the purposes 
electric-motor driving have become widely appre- | of its administration, England, Wales and Scotland 
ciated, and for many classes of auxiliary machinery | are divided into 12 areas, which are contiguous 
are, obviously, of a superior order. For a few | with those used in connection with the licensing of 
special duties, such as those of cargo oil pumps, | public-service vehicles. In each area, the chair- 
the steam-reciprocating pump still holds the field,/ man of the Traffic Commissioners is the licensing 
but in general it would appear that electric motors | authority. The activities of these officials are set 
are now preferred wherever they are practicable—jout in a document recently published by H.M. 
so much so that reciprocating pumps with a super- | Stationery Office at a price of 2s. 6d. net, under 
posed motor (to conserve floor space) and built-in | the title First Annual Reports of the Licensing 
worm drive have become normal practice, whereas | Authorities, 1934-1935, and, though their contents 
they were rather exceptional in steamships no/|are not easily comparable, some general comments 
more than ten yearsago. Some interesting examples are possible. In the first place, it may be recalled 
of this method of combining the two forms of | there are three classes of licence: The Public 
motion were described and illustrated in Mr. Hillier’s | Carrier’s, or A, Licence, entitles the holder to use 
| vehicles for the carriage of goods, for hire, but in 
general only in connection with his business as a 
addition to the range of shipboard pumping plant| carrier. It is available for two years. The Limited 
is the axial-flow pump, the advent of which, as a/Carrier’s, or B, Licence entitles the holder to use 
marine auxiliary, seems to have been delayed out of | vehicles for the carriage of goods in connection with 
proportion to its advantages and its seniority as a|a business carried on by him or for hire, subject to 
mechanical device. From the designer’s point of | special conditions. Its normal currency is one 
view its simplicity is a little deceptive, and its| year. The Private Carrier's, or C, Licence, entitles 
limitations render the type unsuitable for duties | the holder to use vehicles for the carriage of goods 
involving prolonged operation at low capacity, but | in connection with his business, but not for hire. 
the modern need for compactness, which is likely | Its normal currency is three years. All applica- 
to be intensified if the revision of the Merchant | tions for C licences must be granted, and the same 
Shipping Acts includes the removal of present | applies to A licences for vehicles which are to be 
tonnage anomalies affecting space devoted to propel-| used exclusively for certain contract work. No 
ling machinery, indicates a number of additional | conditions other than those in the Act can be 
opportunities for its employment, besides circu-| attached to A or C licences. At September 30, 
lating water and emergency bilge services. 1935, there were 27,096 A-licence holders, 35,089 
B-licence holders, and 149,083 C-licence holders, 
covering 459,626 vehicles in all. In each area a 
| staff of examiners has been appointed to ensure 
eae rae) Ty “1 that these vehicles are maintained in a fit and 
OPERATION BETWEEN THE METALLURGICAL | gerviceable condition. If an examiner finds that 
INSTITUTES. a vehicle is, or is likely to become, unfit for service, 
Ar the outset of the recent meeting of the Insti- | he may prohibit its use; and actually 24,642 such 
tute of Metals, on the morning of Wednesday, | notices of prohibition were issued during the year. 
March 11, the retiring president, Dr. H. Moore,| An examination of the various reports shows that 
(.B.E.. made an important announcement regarding | the machinery is in general working well, though 
the future policy of our two leading metallurgical | there seem to have been some difficulties at first 
institutions. He stated that the Council of the | in filling in the rather complicated forms of applica- 
Institute of Metals had had before it. at a short| tion. In fact, at least 70 per cent. of the applica- 
meeting held that morning, a letter and report| tions for A and B licences received through the 
irom the Iron and Steel Institute. This report | post in the Northern Area had to be returned for 
contained definite proposals for co-operation amendment or amplification. It should be noted 
between the Iron and Steel Institute and the | that objections to the granting of A and B licences 
Institute of Metals, and these proposals had been | may be made by interested parties. This was 
received with the greatest sympathy and encourage- | taken full advantage of, especially by the railways, 
ment. The Council, however, had not yet had|and 2 considerable amount of the Commissioners’ 
time to go into details—it was only two days since | time was taken up by hearing and determining 


the proposals had been received—and it would not | these appeals. 


, proper for him to state anything about the ; age =i : - 
details at that stage. He had made a careful study | RECRUITMENT FOR THE AUXILIARY AIR FORCE. 


of the proposals, however, and might go so far as to| The Air Ministry announces that arrangements 
say that, although cautious, they were far-reaching. | have been made for four of the existing Cadre 
a did not involve any sacrifice of autonomy on | (Special Reserve) Squadrons of the Royal Air Force 
the part of either Institute ; each Institute, under | to be converted into Auxiliary Air Force Squadrons. 

fse Suggestions, would retain its complete inde- | Three new auxiliary squadrons are also in course of 
pendence. The whole matter had been under | formation, bringing the strength of the Force up to 
consideration by the Iron and Steel Institute for! fifteen squadrons. A further four squadrons will 
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The Road and Rail Traffic Act, 1933, established 
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The latest, and perhaps the most promising, 
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be added later as part of the expansion of our Home 
defences. The Territorial Army Associations in 
each country are being expanded into Territorial 
Army and Air Force Associations, and will be 
responsible for the recruiting and administration of 
the units. The cadre squadrons to be converted 
are those with headquarters at Manston, Kent ; 
Bristol ; Waddington, near Lincoln ; and Hucknall, 
Nottingham. Officers and airmen of the Special 
Reserve at present serving are being invited to 
remain with their units under Auxiliary Air Force 
conditions, but owing to the larger establishments, 
there will also be vacancies for officers and men, 
both in the converted squadrons and in those with 
headquarters in London, Glasgow, Edinburgh, 
Birmingham, Sunderland, Thornaby, Yeadon, 
Hooton Park and Liverpool. The duties of the 





former are mainly concerned with flying, while the 
| latter work as fitters, riggers, or at other trades. 
| Arrangements can, however, be made for the latter 
| to be given training in flying. Officers serve for 
| five years and airmen for four years. Candidates 
| for commissions for pilot duties must be between 
| 18 and 30 years of age, the limits for airmen being 
18 and 38. Applications from those wishing to 
join the existing or re-organised squadrons should 
be made to the officer commanding the unit or to 
the secretary of the Territorial Army and Air Force 
Association in whose area it is situated. 


THe Juntor INSTITUTION OF ENGINEERS. 


| The annual dinner of the Junior Institution of 
Engineers, held on Friday last, proved undoubtedly 
fully as enjoyable as on previous occasions, The 
** Juniors ” always manage to instil into such pro- 
ceedings something not always present in the case 
of other institutions whose functions are rather apt 
to lack the buoyancy of youth. The speeches were 
interesting and suitable. The chairman was the 
president for the year, Sir Frank E. Smith, K.C.B., 
while at his elbow as toast master was Mr. W. A. 
Tookey, long practised at the task, and an adept in ap- 
propriate phraseology and pleasantry The toast of 
“The Institution ” was given by Sir Robert Robert- 
son, K.B.E., F.R.S., who spoke of the objects of the 
body and its standing as complementary to the 
older societies, a point which was emphasised by 
Mr. A. E. Bingham, chairman of the Institution, 
in his reply. Mr. Bingham referred to the fact that 
our large Atlantic liners would be of little service 
without tugs and tenders, and the larger institutions 
had not been able to get on without the smaller 
societies of the scientific club type. He considered 
one advantage of their institution to be in the fact 
that they persistently cultivated a broad outlook, 
whereas the large institutions all specialised in one 
branch of engineering or another. The toast of 
“* Research,” most appropriate with Sir Frank 











Smith as president, was given in an admirable speech 
by Sir Arnold Wilson, K.C.1I.E., D.S.0., who sug- 
gested that although we were supposed to be living 





in a scientific age, we still had a long way to go before 
science really became part of our lives. That time 
would not arrive until science was taught in girls’ 
schools, so that girls could readily do small jobs in 





the home requiring technical knowledge. Waste still 
continued all round us ; research was combating this 
and bridging the gap between science and _ practice. 
In the Great War he had been greatly interested in 
finding from the experience of officers, how similar 
problems had been met in various ways in different 
parts of the world. This often came out in informal 
discussions, which frequently proved invaluable. 
He considered that every officer of the fighting forces 
should have some definite scientific training. Science 
had resulted in immense developments in this con- 
nection. If it were said in connection with war that 
science had contributed to wastage and destruction, 
it could no less be said that it had contributed far 
more to saving life. Sir Arnold concluded by saying 
that he thought that as a nation, we should never 
be ready for an outbreak of hostilities. In response 
to the toast, Sir Frank Smith referred to the growth 
of research as we now understood it, pointing out 
that not so long ago there were no laboratories, such 
as those now maintained by Messrs. Metropolitan- 
Vickers, the General Electric and other companies, 
while the Teddington Laboratories were not at first 





under State control. While the development in 
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recent years had been striking, the so-called indus- 
trial revolution, of which we heard so much, really 
dated from the time when experimental methods 
began to replace in scientific investigation the study 
and discussion of written records. A little while ago, 
40 years of cinematography had been celebrated by a 
display by Lumiére, employing the original appa- 
ratus. As a guest that night, they had with them 
Mr. R. W. Paul, whose work dated back to the same 
time. The toast of *‘ Our Guests ’’ was proposed by 
Mr. H. G. Pusey and responded to by Mr. H. N. 
Gresley, C.B.E., who remarked upon the benefits | 
which would accrue from having one large institution 
and home for the younger sections. Something of 
the kind might, he thought, be worked under the | 
Institution of Mechanical Engineers. In his reply | 
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0-057 in. in diameter in the hard-drawn state, with 
a reduction in cross-sectional area of 84 per cent., 
showed a progressive increase in specific resistance 
with increasing nickel content. Values for the 
thermal conductivity, at 20 deg. and 200 deg. C., 
were found to decrease progressively with increasing 
nickel content, while values for the coefficient of 
thermal expansion, determined up to 400 deg, C., 
remained constant up to about 18 per cent. nickel, 
but thereafter increased somewhat with nickel 
content, this increase being more apparent at lower 
temperatures. 

The discussion was opened by Dr. L. B. Pfeil, who 
stated that, in its broad outlines, the information 
contained in the paper was perhaps not unknown to 
the nickel-silver industry. A good deal of work on 


hardness in the soft and in the cold-worked materia) 
before annealing was the same, and the curves 
| showing the relation between the hardness and the 
| temperature of annealing were in surprisingly close 
| agreement. 

| In some practical applications of nickel-silyer. 
notably in the manufacture of spoons and forks. 
the material was of necessity unevenly worked, 
and required close control of the annealing 
to avoid softening in parts where this would be , 
| disadvantage. With this end in view, his tempera. 
ture ranges had been chosen more closely than had 
| Dr. Cook’s, and the results had enabled him to 
| choose an annealing temperature at which severely. 
| worked material was almost completely softened, 
whilst the slightly-worked material retained prac. 


to the toast of “ The Chairman,” proposed by Mr.A.| these alloys had been conducted in a number of | tically the whole of its original hardness. 


P. Morris, Sir Frank Smith also touched on this | 
point, referring to the advantages to be derived 
from closer co-operation between the various 
engineering bodies. 








THE INSTITUTE OF METALS. 
(Continued from page 293.) 


CONTINUING our report of the twenty-eighth | 
annual general meeting of the Institute of Metals, 
held in London on March 11 and 12, we have now | 
to deal with the two papers read and discussed 
after the reading of the presidential address by 
Mr. W. R. Barclay, O.B.E., on the morning of the 
first day. 


PROPERTIES OF NICKEL-SILVER ALLoys. 

The first paper considered by the meeting was 
by Dr. M. Cook, and dealt with “ The Physical 
Properties and Annealing Characteristics of Standard 
Nickel-Silver Alloys.” Dr. Cook, in presenting his 
contribution, stated that the nickel-silvers were 
essentially copper-zine alloys with additions of 
from 5 per cent. to 30 per cent. of nickel. A 
committee of the British Standards Institution was 
at present sitting with the object of standardising 
these alloys, having regard to the requirements of 
producers and consumers. The work was still in 
progress, but standard specified compositions of the 
alloys had been suggested, and the present investiga- 
tion had been undertaken to obtain systematic 
data on the properties of this series of alloys. 
Briefly, the alloys were of constant copper content, 
namely, from 60 per cent, to 65 per cent., the nickel 
percentages were, respectively, 10, 12, 15, 18, 20, 
25 and 30 per cent., while the zinc constituted the 
remainder of the alloy in each case, The maximum 
percentages of iron, manganese, lead and other 
impurities were also specified. A detailed study had | 
been made of the hardness and mechanical proper- 
the alloys as affected by progressively 
amounts of cold-work, while their! 
characteristics had been investi- | 


ties of 
increasing 
annealing 
vated. 


also 


The modulus of elasticity increased progressively 
with the nickel content, and in the annealed condi- 
tion, the hardness also increased with the nickel | 
content. This difference in hardness, however, was 
maintained when the materials were cold- 
worked, and aiter a reduction of 90 per cent. in 
thickness by cold-rolling the order of hardness was | 
reversed, i.¢e., the highest value was obtained w ith | 


not 


the 10 per cent. nickel alloy and the lowest with the | per centimetre, per degree Centigrade, per second, | 


30 per cent, nickel alloy. In other words, the | 
extent to which the alloys could be work-hardened | 
decreased with the nickel content. The temperature 
at which softening commenced on 
increased with the 1 ickel content. 
other copper-rich alloys, the temperature at which 
softening commenced in an alloy of given composi- 
tion decreased with increasing amount of cold-work 
and the extent to which hardening occurred imme- 
diately prior to the commencement of softening also 
increased with the amount of cold-work. 

With regard to the other physical properties, it 
had been found, as would be expected, that the 


In common with | the two sets of results. 
electrical conductivity published by Dr. Cook and | 


research and works laboratories, and evidence could 
be brought forward to confirm Dr. Cook’s results. 
Some seven years ago Gordon Jones, working in 
the laboratories of Messrs. The Mond Nickel Com- 
pany, Limited, had conducted a series of tests on 
nickel-silver, and amongst the results there was 
enough information to demonstrate quite clearly 
that almost identical findings could be obtained in 
two different laboratories. In particular, Gordon 
Jones had found that the hardness of annealed 
nickel-silver increased with increases in the nickel 
content. 

He also established that increase in _ nickel 
produced grain refinement and greater resistance 
to corrosion. The figures for limit of proportionality 
quoted by Dr. Cook for cold-rolled alloys containing 
10, 18, and 30 per cent, of nickel were of the order 
of from 5 tons to 20 tons per square inch. Their 
own experience had been that nickel-silver, whether 
in the annealed or cold-worked state, had a low 
value for the limit of proportionality, and, in order 
to develop this property, it was necessary to treat 
the alloy at an intermediate temperature. They 
had obtained the maximum value for limit of 
proportionality by annealing at 400 deg. C., after 
which it fell away. An explanation of the two sets 
of results might be that their own tests had been 
made soon after the cold-working operation, 
whereas, in Dr. Cook’s experiments, there might 
have been an interval between the cold-work and 
the actual test. This period of waiting might have 
developed the limit of proportionality. 

Mr. H. J. Miller thought that the compositions of 
the nickel-silvers which it was proposed to embody in 
the British Standards Institution Specification were 
not ideal from the mechanical point of view. The 
old BB grade of nickel-silver contained 30 per cent. 
of nickel and from 16 per cent. to 17 per cent. of 
zinc. Alloy No. 7 in the present paper contained 
30 per cent. of nickel, but the zine content had 
been limited to 8 per cent. The suitability of this 
alloy for applications such as springs might be 
somewhat limited. The compositions of the new 
alloys approached too closely to those of the cupro- 
nickels, and in the proposed specification the copper 


| content had been stabilised and the nickel raised at 


the expense of the zinc. The values given for 
thermal conductivity differed from those published 
by C. 8. Smith in the United States last year. In 
his specimen No. 4, containing copper 62 per cent., 
nickel 18 per cent., and zinc 19 per cent., the value 
given by Dr. Cook for the thermal conductivity at 
20 deg. C. was 0-054 calorie per square centimetre, 


The corresponding figure published by Smith was 
|0-08. Again, in the case of alloy No. 7, Dr. Cook’s 
| figure was 0-046, whereas Smith’s value was 0-068. 


annealing There was thus a difference of 50 per cent. between 


The fact that the figures for 


Mr. Smith were similar made it all the more inexplic- 


|able that. the thermal conductivity values were so 
: | 


| dissimilar. 

Mr. A. G. Dowson, who closed the discussion, 
| stated that he had made a detailed study of the 
annealing of rolled standard nickel-silver alloys, 


and had concentrated on the determination of the | 
density of the rolled material was higher than that | hardness and grain size of alloys containing 12, 15, 


| Owing to the advanced hour, Dr. Cook, after 
| thanking the various speakers, said that he would 
| reply to the discussion in writing. 


ELectricaL RESISTANCE OF COPPER AND Coppgp. 
ALLOY WIRES. 

“Experiments on the Electrical Resistance of 
| Copper and Some Copper-Alloy Wires,”’ by Mr. ¢. 
| Blazey, was the title of the second and last con- 
| tribution taken on Wednesday morning. As the 
author lives in Australia, the paper was taken as 
|read. In his contribution, Mr. Blazey stated that 
| the electrical resistances of wires, made from seven 
| samples of high-conduétivity wire-bar copper, two 
samples of cadmium-copper, a furnace-refined 
copper, and various specially-prepared samples, had 
been measured after annealing in carbon dioxide 
over a range of from 300 deg. C. to 950 deg. C. 
Two methods of cooling from the annealing tem- 
perature had been used, namely, quenching in 
water and slow cooling in the furnace. Slow cooling 
had sometimes been replaced by reheating at a 
fixed temperature, such as 500 deg. C. It had been 
found that, in general, minimum resistance was 
obtained on annealing at about 500 deg. C., and 
that a steady increase in resistance occurred when 
the wires were quenched from temperatures above 
500 deg. C. 

This increase, however, tended to disappear 
when slow cooling was adopted or when the 
quenched wires were reheated at 5) deg. C. 
In wire-bar copper the increase due to quenching 
| from 950 deg. C. varied from about 0-5 per cent. to 
|1 per cent. It was not greatly affected by varia- 
tions in cold-drawing methods or by heat-treatment 
|of the rolled rod before drawing. With cadmium 
copper, quenching from a high temperature did not 
| increase the resistance to an unusual degree, but 
| with fire-refined copper it caused an increase of 
| nearly 10 per cent. Additions of sulphur and 
| selenium to copper of low-oxygen content caused 
| marked increases in resistance on quenching from 
| high temperatures. In these instances the slowly- 
| cooled samples contained numerous small inclusions, 
but the quenched samples were free from them. 
| There was time for only one speaker in the 
| discussion, and Mr. G. W. Preston was called upon by 
| the president. He stated that the results obtained 
by Mr. Blazey were rather of a negative nature and 
not particularly startling. He had shown, however, 
the effect on the metal of the rate of cooling from 
high temperatures. He (Mr. Preston) did not know 
| whether this knowledge was of great importance to 
|the electrical industry, especially as in wire-bar 
| copper the increase in resistance due to quenching 
| from 950 deg. C. as compared with material annealed 
at 500 deg. C. was only of the order of 1 per cent 
It was a pity that the author had not done any 
mechanical tests on his wires, as such propert ies as 
the “‘ springiness’’ and the fatigue strength might 
| be, in some respects, more important than the 
electrical properties. 

At this stage of the proceedings the president 
| adjourned the meeting until two o'clock that 


| afternoon. 

|Ptastic DEFORMATION aND AGE-HARDENING 
DURALUMIN. 

The first paper taken when the members re 














OF 


of the annealed material, and that it increased | 18, 20, and 25 per cent. of nickel. So far as his| assembled on Wednesday afternoon, March Il. 


progressively with increasing nickel content. 
results of electrical-conductivity 


The | 
measurements | appeared to agree closely with the latter’s results.| P. L. Teed, and dealt with “ Plastic Deformation 
carried out by the double-bridge method on wire! The relation between the nickel content and the'and Age-Hardening of Duralumin.” Major Teed, 


work had covered the same ground as Dr. Cook’s, it 


under the presidency of Mr. Barclay, was by Major 
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unfortunately, was unable to be present to read his 
contribution, and this was taken as read for the 

se of discussion. In his paper the author 
stated that he had examined the influence of 
plastic deformation on the air-temperature age- 
hardening of test-pieces from the same No. 16- 
gauge sheet of Duralumin, which had been nor- 
malised at 490 deg. C. for thirty minutes, cold- 
water quenched, and then plastically deformed to 
various extents. Each specimen, in the form of a 
standard 4-in. gauge-length test-piece, was nor- 
malised and quenched, and its hardness at once 
determined. Then all the specimens, with a few 
exceptions, had been stretched in a testing machine 
to give a permanent elongation, which was later 
determined. Directly after this deformation the 
hardness of each test-piece had again been measured, 
a procedure which had been repeated at different 
periods during subsequent storage at air tempera- 
tures up to 250 hours after deformation. Plastic 
deformation of the type employed produced, with 
the freshly-normalised, cold-water-quenched alloy, 
an instantaneous increase in hardness roughly pro- 
portional to the measure of deformation employed, 
an acceleration of the normal age-hardening process, 
a marked increase in the proof stresses ultimately 
developed by the material after prolonged subsequent 
storage at atmospheric temperature, a slight decrease 
in its ultimate stress, and a relatively rather greater 
decrease in its shear stress. Similar deformationof 
gecimens from the same sheet, but fully age- 
hardened prior to deformation, gave rise to an 
immediate increase in hardness, which was virtually 
stable, and increases in the proof and ultimate 
stresses. 

Mr. H. Sutton, who spoke on this paper, stated 
that Major Teed had brought forward information 
on an effect the general features of which had been 
known for a long time. Many years ago Guillet 
had drawn attention to the subject ; nevertheless, 
there was quite a lack of detailed information 
available, and the manner of its presentation made 
the paper of real practical value. These carefully 
recorded observations would be of great interest to 
users of the material. The only other speaker was 
the President, who stated that he wished to draw 
the attention, to the present contribution, of 
members who were continually asking the Council 
for practical papers. Major Teed’s paper was short, 
and although it was couched in scientific language 
and was compiled in the form to which the members 
of the Institute were accustomed, it was very 
definitely a practical paper and a practical contri- 
bution to the subject. 


INFLUENCE OF LiGHT ON ELECTRODE POTENTIAL. 


The second paper taken on Wednesday afternoon 
was by Professor C. O. Bannister and Dr. R. Rigby, 
and dealt with “The Influence of Light on Elec- 
trode Potential and Corrosion Phenomena of 
Certain Non-Ferrous Metals.” Professor Bannister, 
who presented the paper to the meeting, stated that 
the authors had devised a simple apparatus for the 
examination of the effects of light on zinc, lead, and 
other non-ferrous metals, under corroding con- 
ditions, in conjunction with which a continuous 
record of changes in e.m.f. was made by the use of 
4 double-thread recorder made by Messrs. The 
Cambridge Instrument Company, Limited. The 
influence had been found to be considerable in the 
case of lead and zinc, but only in the presence of 
oxygen, the aerated and illuminated electrode 

ming more markedly cathodic. A more ela- 
rate apparatus had then been constructed, this 
being arranged to allow perfect control over the 
oxygen supply to the metals under examination. 
A very marked response to illumination was shown 
im the case of zinc and aluminium. From the 
results obtained with zinc it transpired that the 
tfiect was dependent on the presence of oxygen, 
which appeared to indicate that the resulting change 
me.m.f. was due to the catalysis of the formation 
of an oxide film under the influence of light, and that 
the active radiations were in or near the ultra- 
Violet region. The results with aluminium had shown 
that light sensitivity in the metal depended on the 
Presence of oxygen together with the action of 
light and, when once established, the light sensitivity 
Was large and might run to 0-15 volt. The e.m.f.- 
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time curves usually rose to a maximum and then 
fell again while the light cemained on, owing to 
polarisation. Some interesting results had also 
been obtained with ferrous metals and these were 
being communicated to the Iron and Steel Institute. 

In opening the discussion, Dr. C. J. Smithells 
stated that the paper constituted a most important 
beginning on a subject which he felt sure the authors 
would follow up much farther. Upon reading it 
he had been reminded of a fact which he had 
observed about six years ago and to which he had 
drawn attention in a letter to Nature. He had a 
specimen of a special brass which he had etched 
with cupric chloride. It had etched up quite well, 
but on trying to photograph it, it had been found 
that the action of the light from the are lamp 
turned the surface illuminated pitch black and it 
had been found impossible to take a microphoto- 
graph. This had been followed up and it had been 
found that the same thing would happen with copper 
and a number of the brasses and various other 
copper alloys, and even some nickel-silvers. When 
etched in this particular reagent, and dried as the 
first specimen had been dried, they were light- 
sensitive. It had been ascertained that the cupric 
chloride was being reduced by the copper and that 
there was a very thin film of cuprous. chloride on 
the surface of the copper, Under the action of 
ultra-violet light from the are this was turned into a 
black film of cupric oxide which was quite stable. 
This process, he imagined, was of very much the 
same nature as that which the authors had studied, 
namely, the effect of oxygen and ultra-violet or 
short-wave light on a corrosion product on the 
surface of copper. He presumed that what was 
really happening was the activated absorption of 
oxygen on the surface of the metal, and the action 
of the ultra-violet light was to supply the energy. 
In the paper, however, he had not found any indica- 
tion of whether this effect was one of increasing the 
rate of corrosion or of stopping it. The figures 
given related merely to e.m.f.’s developed, and these 
did not tell us whether the action of the oxygen 
and light was to increase or decrease the rate of 
corrosion. Did it form a protective film of copper 
oxide and hinder further corrosion or, on the other 
hand, did the action of the light actually accelerate 
the corrosion of the surface illuminated ? 

Dr. T. P. Hoar stated that some years ago some 
rather similar work had been done by Dr. Bowden, 
of the laboratory of physical chemistry at Cam- 
bridge, in which he had shone ultra-violet light on a 
platinum electrode which was evolving hydrogen, 
and had measured the effect of the ultra-violet light 
on the process. The reaction described by the 
authors was of a similar nature and stimulation by 
photo-chemical means probably took place. He 
would like to point out, however, that oxygen 
became adsorbed and, in fact, reacted with metal 
surfaces extremely readily. An oxide film was set 
up on almost all metal surfaces merely by exposure 
to air and it did not seem necessary to postulate that 
the activation must necessarily be a photo-chemical 
one because one could obtain oxide films on metals 
in the dark. 

Dr. W. H. J. Vernon regretted that in the dis- 
cussion of such a very general phenomenon it should 
have been found necessary to divert the results from 
iron into a separate paper for communication to 
another institute. A criticism usually directed 
against any attempt to examine the influence of 
light was that the effects attributed to light were 
really due to associated heat, but he was satisfied 
that the authors’ experiments were not vitiated in 
that way. Apparently the authors had used only 
one electrolyte, namely, 3 per cent. potassium 
chloride solution. This happened to be particularly 
favourable to differential-aeration effects. The 
authors, moreover, appeared to assume that the 
characteristic film at the cathode was an oxide film 
produced by combination of the metal with dissolved 
oxygen. This was contrary to the generally accepted 
view, which was that the characteristic cathodic 
film was due to alkali produced electrochemically. 
Although the authors favoured the view that the 
light catalysed the union of oxygen with the metal, 
it would appear just as reasonable to suppose that 
light catalysed the hydrogen-oxygen reaction, with 








the production of an equivalent amount of alkali. 





This had a more general bearing. Mr. E. van 
Someren, who spoke next, thought that it could not 
be dismissed as a coincidence that, when the published 
curves were arranged in order of smoothness, the 
corresponding metals lead, zinc, and aluminium 
were in order of purity, assuming all three to be 
specimens of commercially-pure material, He 
wondered what would be the result if specimens of 
spectroscopically pure zinc and lead were tested by 
this method. In regard to further work he suggested 
that the specimens be illuminated by arcs between 
metallic electrodes, instead of employing a carbon 
arc and a filter, An are between pure zinc elec- 
trodes might be tried as an illuminant for zinc, for 
although it had a rich ultra-violet spectrum, its 
radiation between the wavelengths 3,400A and 
4,200A was negligible. 

The last speaker in the discussion, Mr, E, C. R. 
Spooner, referred to the work of Palit and Dhar, 
which had been quoted in the paper, and stated 
that they had found that the corrosion of copper in 
nitric acid increased when light was shone upon the 
metal. He also had carried out work on the effect 
of light. The fact that the effect of light could be 
distinguished from that of heat had been referred 
to and he thought that he could say quite definitely, 
from the experiments which he had done himself, 
that light had an effect quite distinct from that of 
heat. He and his colleagues had managed to 
maintain the temperature within something like 
+ 0-1 deg. C. and had obtained very distinct 
changes on exposure to light from an ordinary 
carbon-arc lamp. 

Dr. Rigby, in his reply and in answer to the re- 
marks made by Dr. Smithells, stated that they had 
done no work at all on copper. The ground had 
been pretty well covered by T. W. Case in 1917 and 
by other workers since then. Copper was peculiar 
in that it was divalent, giving rise to cuprous and 
cupric salts, and was much more complicated than 
was a simple metal like zinc. Dr. Vernon had 
regretted that they had split their paper into two 
portions, giving one to the Institute of Metals 
and retaining the other |for the Iron and Steel 
Institute, but iron, like copper, was very different 
from zinc, aluminium and lead. As to the influence 
of light on total corrosion, this was a difficult 
matter to deal with and was awkward to estimate. 
Bengough and Hudson, in the Fourth Report to the 
Corrosion. Committee of the Institute of Metals, 
in 1919, had stated, in connection with the corrosion 
of copper in distilled water, that in all cases the 
sides most directly exposed to the light tarnished 
most quickly. Referring again to the probable effect 
of light on the total corrosion: from the loss of weight 
point of view this might not be very great, but local 
effects might be appreciable, Potassium chloride 
had been used purposely, as, when an effect was 
being investigated, it, was wise to make it as large 
as possible. The effect of heat had been commented 
on and he could assure the meeting that they had 
taken many more precautions to safeguard their 
specimens than had been mentioned in the paper. 


ANNUAL DINNER. 


The annual dinner of the Institute, which was 
held at the Trocadero Restaurant, London, on 
the evening of Wednesday, March 11, was, as 
usual, a well-attended and enjoyable function. 
Lord Melchett, in proposing the toast to the Institute 
of Metals, referred briefly to some of the great 
metallurgical achievements of the past and stated 
that the world was now moving into the alloy age. 
The question of the scientific purity of metals and 
alloys had come to be looked upon as all-important, 
and in this, and in other paths of progress, the 
Institute was playing a notable part. In the course 
of his reply to this toast, the President, Mr. W. R. 
Barclay, O.B.E., urged industrial metallurgists 
to pursue the study of scientific metallurgy. The 
consideration of scientific papers, he added, was 
quite as much the concern of the industrial man as 
that of the research worker. While some of the 


terms used in connection with thermal equilibrium 
diagrams, for example, might give rise to some 
apprehension at first, it must be remembered that 
new facts must give rise to new methods of explaining 





them and new ideas needed new words and phrases. 
The toast to the metallurgical and engineering 
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industries was proposed by Sir Harold Carpenter, 
F.RS., who stated that while metallurgy and | 
engineering were closely related, the metallurgist 
took rather more notice of the engineer than the 
engineer did of the metallurgist. All honours 
degree courses in metallurgy in this country inchaded | 
a good deal of engineering science in their curricula. 
The converse, however, did not hold. In an age 
when metallurgy was revolutionising industry, | 
there were still honours courses in engineering which 
embodied no teaching in metallurgy. Honours 
courses in metallurgy usually occupied four years, 
while those in engineering extended over three years. 
It would, therefore, have to be determined whether 
it would not be desirable to lengthen engineering 
courses so as to include metallurgy. An engineer 
who possessed a knowledge of metallurgy, no matter 
what branch of engineering he followed, would be 
an enormously better engineer than one who had 
no such knowledge. In his reply to this toast, 
Colonel A. E. Davidson, D.S.0., A.D.C., agreed 
that the engineer was dependent on the metallurgist ; 
without him the former would have no tools in 
his armoury and no materials to work upon. The 
Institution of Mechanical Engineers from early 
times had taken a keen interest in research on 
metals and alloys. Now that their major researches 
had been taken over by the Department of Scientific 
and Industrial Research, they were devoting their 
energies, with the means at their disposal, to explor- 
ing some of the by-ways of the main avenues of 
research. The metallurgist hardly existed, as such, 
among military engineers, but a number of eminent 
civilians were working with them on metallurgical 
questions. The toast to the guests was proposed 
in an amusing speech by Lt.-Col. J. H. M. Greenly, 
(.B.E., and wittily replied to by Professor Sir 
William Bragg, O.M., P.R.S., and by Mr. W. A. 8. 
Calder. 


| 
| 
| 


(T'o be continued.) 








LETTERS TO THE EDITOR. 


FUNDAMENTAL DIMENSIONS IN 
ELECTRICAL SCIENCE. 
To Tae Eprror or ENGINEERING. 

Sir,--In your issue of February 14, on page 175, 
Sir James Henderson refers to the fact that two 
distinguished French physicists are contradicting each 
other with regard to the dimensions of B and H. IT 
was not surprised at this, for | had found that a dis. | 
tinguished English physicist, Maxwell, had been} 
contradicting himself on that subject. Yet, as the | 
following considerations will show, the matter is one | 
that does not leave any room for difference of opinion. 

Maxwell, in Chap. LX of his second volume (page 231 
of the second edition), gives the equation 





B H 4a, 
where J stands for “intensity of magnetisation,” 
which has the same dimensions as B. One of the | 


> . } 
uses Of dimensional formule is to provide checks on 


the correctness of physical equations, and when I 
applied such a check in the present case, I found 
that the equation did or did not satisfy the check, 
according to whether [ used the dimensional formule | 
of the electromagnetic or of the electrostatic system, as 
given by Maxwell in the next chapter. 

This showed tnat there must be something wrong | 
either with Maxwell's equation or with his electrostatic | 
dimensional formule. But, as soon as attention is 
drawn to this point, it is easy to see that the only 
thing wrong with these formule is their failure to} 
illow for the fact that a fundamental unit of per- 
mittivity has been introduced, in addition to the 
fundamental units of length, mass and time. When 
that omission is rectified, however, Maxweil’s equation 
still fails to satisfy the dimensional check; in fact, | 
the previous dimensicnal formule for B and H are | 
now respectively divided and multiplied by the square | 
root of permittivity, “heir difference thus becoming 
greater than before. By Maxwell's own dimensional 
formule, then, his equation is proved to be doubly 
incorrect, for the second side is inconsistent with itself | 
is well as being inconsistent with the first side. | 

Another use of dimensional formule is as a means of | 
caleulating conversion factors, 


Knowing, for example | 


that the dimensional formula for foree is i and | 


that the units of length and mass in the Giorgi system 
ure, respectively, 100 and 1,000 times as great as in| 
the C.G.S, system while the unit of time is the same in | 
the Giorgi unit of force is 


both, we can infer that 


|shipping in particular, a 


ENGINEERING. 


unit. Accordingly, if 
as the dimensional 


100 x 1,000 times the C.G.S. 
Maxwell was right in giving L 


the Giorgi unit of inductance would be 100 times the 
unit in any C.G.8. system, the electric and magnetic 


| units of which are derived in the same way as in the 


Giorgi system. But the former unit is actually 10° 


times the latter, and this is because the correct electro- | 


magnetic formula for inductance is Ly instead of L, 
while the Giorgi unit of permeability is 10’ times the 
unit in the C.G.S. system here referred to. 

If, then, electrical engineers are taught to rely upon 
the dimensional formule given by Maxwell in connec- 
tion with the electromagnetic system, they may make 
serious mistakes in the calculation of conversion factors, 
as well as in the application of dimensional checks. 
Yet these formule are in strict accordance with the 
view held by one of the two French physicists, and by 
many other writers. As Sir James Henderson says, 
“ It is important, therefore, that all objections which 
can be raised to this particular solution should be 
thoroughly examined.”’ 

Yours faithfully, 
W. F. Duyrton, 
47, Grosvenor-road, 
Birmingham, 20. 
March 10, 1936. 








EXHAUST-STEAM TURBINES FOR 
MARINE PROPULSION AND THE 
ROWAN-GOTAVERKEN SYSTEM. 

To tae Eprror of ENGINEERING. 

Srm,—Referring to the lecture delivered by Dr. 
Sneeden on the above subject, it is stated on page 190 
of your issue of February 14 that “in the Gétaverken 
system the transformation into pressure and tem- 
perature energy takes place in what could be regarded 
in the ideal case as a perfectly reversible operation, 
namely, an adiabatic compression.” 

This does not seem to be the case, as the efficiency 
of the compressor itself is not equal to unity. This 
can be seen from Fig. 32, page 191, which is a total 
heat-entropy chart for the engine and compressor. 
The compressor, taking the steam from the H.P. 
cylinder exhaust, delivers it to the LP. cylinder with 
an increase of heat equal to the work of the exhaust 
turbine but with a large increase of entropy, so that 
the compression is not a reversible operation. The 
result is that the L.P. cylinder exhausts at a higher 
dryness fraction, and the same is the case for the 
turbine exhaust to the condenser. This means that 
part of the heat converted by the compressor is 
rejected to the main condenser. 

In the Lindholmen system the conversion of the 
work of the exhaust turbine into heat takes place at 
eonstant volume, so that there will be an increase of 
pressure of steam, available for the work to be done 
in the cylinders. On the heat-entropy chart the 
conversion of heat would then be shown with a line 
above the constant-pressure line and the difference in 
efficiency between the two systems would not be so 
large as at first would appear. 

I am, Sir, 
Yours faithfully, 
Ine. Rrxnatpo Zenryo. 

6, Piazza Portello, 

Genoa, Italy. 

February 29, 1936. 








THE DECLINE OF THE BRITISH 
MERCANTILE MARINE. 


Durie the prolonged depression which has afflicted 
the shipping industry all over the world, and British 
number of articles have 
appeared in these columns dealing with the state of the 
industry and of shipbuilding, subsidies, schemes for 
rationalisation, and other cognate matters, as they 
have been disclosed by official pronouncements in 
Parliament and in the annual reports of the registra- 
tion societies and the Chamber of Shipping of the United 
Kingdom. The periods covered by these surveys have 


varied in extent, but generally they have been confined | 


to the post-war years or to comparisons of post-war 


figures with those for 1913, which are the earliest | 


quoted in the shipping tables issued by the Board of 
Trade, as given in the annual Statistical Abstract of 
the United Kingdom. 

While it is undoubtedly informative to have the 
1913 figures thus constantly in evidence, the value 
of the comparison which they afford is subject to 
certain limitations, chief among them is the fact 
that 1913 was, in many respects, an exceptional year, 
by no means representative even of the single decade 
immediately preceding it. There is the further point 
that comparisons based wholly or mainly upon aggre- 
gate tonnage, without taking into account, at the same 





| their trade. 
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time, the number and character of the vessels com prising 
the total, do not adequately represent the state of th; 


formula for inductance in his electromagnetic system industry as a national asset; and, as a general rule. 


comparisons of the British mercantile marine with 
those of other countries, and with its own condition 
at different periods, have been computed on a basis of 
tonnage only. 

The difficulties which have beset British shipping 
during recent years admit of no argument, but there 
has been a tendency to regard it as merely one industry 
among many which have suffered financial stringency 
as the result of world-wide trade depression, and to 
assume that no more was needed to set it again on 
its feet than a resumption of regular trading, sufticient 
to absorb the remaining laid-up tonnage and to enable 
the owners to pay reasonable dividends. On the basis 
of post-war tonnage statistics alone, such a conclusion 
is perhaps natural, while not displaying any ver 
profound insight; but a historical survey of the 
progress of the British mercantile marine during the 
last century—that is, approximately over the period 
covered by mechanical propulsion of ships—shows the 
present situation in a different perspective, and goes 
far to justify the views expressed by Mr. E, H. Watts, 
chairman of Messrs, The Britain Steam Ship Company, 
when he addressed the Institute of Transport, on 
March 9, on the subject of “‘ The Decline of the British 
Mercantile Marine and its Repercussion on our Com- 
mercial and National Security.” 

The repeal of the Navigation Laws in 1849, thus 
permitting the carriage of British cargoes in foreign 
vessels which had no interest in the freight save as 
carriers, would undoubtedly have reacted to the 
disadvantage of the British mercantile marine of that 
day had not a lucrative new trade developed, due to 
the discovery of gold in Australia and the United 
States. The Crimean War, five years later, besides 
making considerable demands upon available shipping 
for military purposes, by cutting off Russian grain 
supplies, on which Europe was largely dependent, 
forced the development of long-distance grain transport 
from North America and the Argentine, and induced 
the building of many more ships than could find employ 
ment when the termination of hostilities rendered the 
Russian grain once more available. This slump was 
relieved, however, by the outbreak of civil war in the 
United States, followed by Germany’s wars with 
Denmark and France. By this time iron and steel 
ships had definitely superseded wooden ships, and 
Britain, enjoying ample supplies of both money and 
the necessary raw materials, established a shipping 
supremacy never approached before or since, amounting 
at the outbreak of the Boer War to 52 per cent, of the 
world’s tonnage. 

During the early years of the twentieth century 
foreign shipbuilding made considerable advances, 
however, and by 1914 the British percentage of world 
tonnage had fallen to 38. Thereatter, for four years, 
the factors normally controlling the construction and 
operation of mercantile fleets throughout the world 
were completely superseded. The whole tonnage of 
the Allies was pressed into service for war purposes. 
but proved insufficient to meet the growing demand 
and increased losses; and neutral tonnage was drawn 
upon to such an extent that the neutral nations wer 
foreed to build fresh fleets for their own purposes in 
order to maintain their own necessary freight services 


| Thus, said Mr. Watts, was born the economic maritime 


nationalism of countries with seaboards ; and with the 
cessation of hostilities, British shipowners seeking to 
resume normal trading on routes where they had once 
been supreme, found themselves confronted by * vested 
interests of four years’ standing, subsidies, trade 
reservations, low running costs, and well-filled pockets, 
againat which they had to start de novo to build up 
Moreover, Britain no longer enjoyed the 
controlling advantage formerly afforded by possession 
of the majority of overseas coaling stations, owing 
the increasing competition of oil as fuel. 








The position to-day was even less satisfactory, Mr. 
Watts continued, because the war had taught the 
other maritime nations the value of a strong mercantile 
marine as a second line of defence. Japan, Italy. 
France, Germany and the United States now frankly 
regarded their merchant ships in this light, and were 
prepared to maintain them for military reasons, quite 
independently of commercial considerations. | It was 
a practical policy, for the maintenance of cruisers was 
a dead loss, while merchant ships, however uneconomic, 
| could at least earn some of their upkeep by commercial 
operations, and could be designed for rapid conversion 
into armed merchant cruisers should the need arise. 

The present reduced tonnage of the British Merchant 
Service—nearer 25 per cent. of the world total than 
the 38 per cent. of 1914—did not tell the whole story ; 
numbers, as well as total tonnage, should be taken 
into consideration in assessing the national security 
afforded by our ships. The admission to the register 
of a liner like the Queen Mary might disguise the fact 
that 15 large cargo vessels had been removed ; while 
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the average size of cargo vessels was greater by perhaps 


1,500 deadweight tons than in pre-war days, so that, | 


for every 5,000 tons of food torpedoed in the last war, 
6,500 tons might be lost in the next. It was a fair 
wsumption that raiders and submarines would sink 
it least the same percentage number of merchant ships 
juring the first few months of a new war as they did 


n 1914, to which must be added the dangers of air | 


ittack in the narrow seas up which convoys must 
proceed ; and it was improbable that neutral tonnage 
would be equally available to make good the losses. 
Two policies were open to Britain to combat the 
dangers of the present position. One was the arrange- 
ment of international cartels for shipping. This would 
certainly lead to arguments as to the basis of stabilisa- 
tim—whether the British would agree to present 
ratios of national marines and thus stabilise their 
competitors’ gains, or whether they would insist on 
un increased share, more commensurate with geo- 
graphical and colonial considerations, In the former 
case, international rationalisation might be possible ; 
hut an increased British mercantile marine involving 
, reduction of foreign shipping was not likely to be 
achieved by voluntary agreement. The “ big stick ” 
might be applied, as Mr. Runciman suggested in the 
House of Commons ; it had already proved its efficacy 
in the British shipowners’ minimum freight schemes. 

Secondly, it might be necessary to revert to the 
principle of the old Navigation Acts—that only the 
two parties to a commercial transaction had the right 
to carry any cargoes resulting from it. He thought 
that the position of world commerce to-day made the 
present the psychological moment to put such a policy 
into practice. Great Britain was the world’s buyer, 
vithout whom the whole fabric of international trading 
vould topple. The British Empire alone was increasing 
its contribution to world trade as other countries 
sought to be more and more self-supporting. The larger 
part of British trade, outside the Empire, was with 
countries which were not maritime nations. Our 
strongest shipowning competitors had tonnage far in 
excess of that necessary to carry their own purchases ; 
it was England, so dependent on merchant shipping, 
which had less. The possibility of retaliation did not 
appear a serious obstacle. The trade agreements 
which had benefited coal, iron and steel, and other 
industries were, in principle, similar to a navigational 
policy ; and we were still waiting for effective retalia- 
tion by outside parties because of these commercial 
arrangements with the people with whom we did our 
business, 








THE LATE PROFESSOR J. S. 
HALDANE. 


We regret to record the death of Professor 
John Scott Haldane, C.H., F.R.S., which occurred at 
Oxford on Saturday, March 14, at the age of 75. As 
a physiologist, Haldane revolutionised our ideas on 
respiration and showed how delicate methods of chemi- 
caland physical investigation could be used to elucidate 
the normal functioning of the human machine. To 
readers of ENGINEERING he will, however, best be 
known for his work on industrial hygiene and for the 
investigations he made into the causes of after-damp 
in mines and into the problems of ventilation and 
Soldiers will remember him as a 
designer of anti-gas equipment and as a member of a 
Committee which was appointed to inquire into the 
physiological effects upon them of food, training 
and clothing. 

John Scott Haldane, who was a brother of the late 
Viscount Haldane, was born in Edinburgh on May 2, 
1860, and was educated at Edinburgh Academy and 
University and at Jena. In 1884 he became demon- 
strator in physiology at University College, Dundee, 
where he took part in an extensive investigation into 
the organic impurities of the air of dwellings, schools 
and sewers. In 1887 he was appointed demonstrator 
in physiology at Oxford University and soon afterwards 
showed that the symptoms produced by exposure to 
black damp and after-damp in mines were different 
from those given in the text books. The results 
of this research encouraged him to investigate the 
composition of the atmosphere occurring in mines in 
different circumstances, and their effects upon man. 
He was thus able to elucidate the true physiological 
action of carbon monoxide and to devise simple tests 
whereby small, though dangerous, quantities of this 
gas could be detected in air. In 1896 he investigated 
the cause of three deaths in colliery explosions for the 
Home Office and his report led to the development of 
means for combating the dangers arising from explo- 
‘ions and underground fires. 

In addition to a great deal of other work of a purely 
physiologic al character, Haldane, in 1905, demonstrated 
_ importance of wet-bulb temperature in limiting 
the power of man to withstand high environmental 
pmperature, and this led to an expedition to Pike’s 

tak, Colorado, to study the effects of low barometric 


caisson disease. 
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pressure and the process of acclimatisation to high 
altitudes. Haldane was from time to time a member 
|of a number of Departmental Committees, These 
included inquiries into the ventilation of tunnels 
on the Metropolitan Railway, the health of Cornish 
| miners, the ventilation of mines, factories, workshops 
}and battleships, and the manufacture and use of water 
gas. Perhaps, however, the most important of these 
| bodies was the Admiralty Committee whose work 
| resulted in the practical abolition of caisson disease. 
|In fact, the method of stage decompression which 
| Haldane worked out in conjunction with Dr. Boycott 
and Lieutenant Damart, R.N., has now been practically 


such as those on the Laurentic, to be conducted success- 
fully at great depths. As anextension of this work itis 
interesting to note that a Committee of the Institution 
of Civil Engineers, of which Professor Haldane was a 
member, has just issued a report recommending 
regulations for work carried out under compressed air. 
During the war he devised a box respirator to counteract 
the effects of chlorine gas and did a great deal of work 
on the pathology and treatment of gas poisoning. He 
also devised a portable apparatus for the administration 
of oxygen. 

In 1907, Haldane became Reader in Physiology at 
Oxford, and in 1912 was appointed Director of a Research 
Laboratory founded by the Doncaster coalowners. In 
1921 this laboratory was transferred to Birmingham 
University, of which he was shortly afterwards made 
honorary professor. Here he made a number of 
investigations on matters connected with the safety 
and hygiene of coal mines, the value of which was 
recognised by his election to the presidency of the 
Institution of Mining Engineers in 1924. Later an 
Executive Board of Mining Research was appointed 
of which Haldane became the first chairman. He 
was elected a Fellow of the Royal Society in 1897 
and was awarded a Royal Medal for his researches 
n respiration in 1916. He was also a gold medallist 
of the Institution of Mining and Metallurgy, the Institu- 
tion of Mining Engineers and the North of England 
Institute of Mining Engineers. He had received 
honorary degrees from the Universities of Oxford, 
Cambridge, Edinburgh, Birmingham, Leeds, Dublin 
and Witwatersrand. He was created a Companion of 
Honour in 1928. 








THE LATE MR. R. A. CHATTOCK. 


ENGINEERS, especially those connected with the 
supply of electricity, will learn with great regret of the 
death of Mr. Richard Alexander Chattock, which 
occurred in London on Saturday, March 14, at the age 
of seventy-one. Though he spent the larger part, 
twenty-six years, of his working life as electrical 
engineer to the City of Birmingham, and during that 
time was responsible for the many developments in 
the use of electricity which took place in that area, 
he will probably be best remembered as a genial and 
forceful personality who made many friends, and both 
directly and indirectly inspired both his contemporaries 
and his juniors to take as close interest in their work as 
he did himself. 

Richard Alexander Chattock was born at Solihull, 
Warwickshire, in 1865, and was educated at University 
College School, London. He then attended classes in 
engineering at University College, London, under 
Professor (later Sir Alexander) Kennedy, and obtained 
the senior Gilchrist scholarship in that subject. In 
1886 he became a pupil in the ironworks of Messrs. 
John Stewart and Son, Blackwall and, on the completion 
of his time with this firm, three years later joined the 
staff of the Metropolitan Electric Supply Company, 
Limited, as junior engineer, thus beginning his life- 
long connection with electricity supply. For a time 
he served in the now long-abandoned stations of that 
company in Whitehall, Manchester Square, and 
Sardinia-street, and in 1892 was appointed super- 
intendent engineer at the new station in Amberley- 
road, Paddington. He was subsequently, for a short 
time, chief electrical engineer to the Vestry of St. 
John, Hampstead, London, and then for five years 
held the more important position of superintending 
engineer at the Bankside station of the City of London 
Electric Lighting Company. During his tenure of the 
latter post, a considerable extension of the station took 
place, and he thus obtained experience in the design 
and erection of generating plant, which he afterwards 
turned to good use. In March, 1900, Mr. Chattock 
was appointed chief electrical engineer to the Bradford 
Corporation, whence he moved in 1903 to a similar 
position in Birmingham. This post he held until his 
retirement under the age limit in 1930. 

During the time Mr. Chattock was city electrical 
engineer at Birmingham the capital account increased 
from 588,0001. to 9,872,5051., and the output of elec- 
tricity from 3,750,000 kWh. to 314,560,336 kWh. 
During the same time the revenue grew from 
67,0001. to 1,707,4161. When he entered upon his 





|in Dale-street, 


universally adopted, and enables salvage operations, | 





323 


| term of office generation was carried out at a station 


near the centre of the city, but Mr. 
| Chattock immediately undertook the design and 
| erection of a much larger plant to deal with the growing 
| load, and especially to supply the converted tramways. 
| This station was opened in 1906 with a capacity of 
| 30,000 kW, and was equipped with high-speed recipro- 
| cating engines, which were directly coupled to three- 
phase alternators. These machines in turn supplied a 
|number of rotary convertor substations, from which 
distribution was effected on the low tension direct- 
current system. These substations were also equipped 
with secondary batteries to provide a stand-by source 
of supply should there be any failure on the high- 
|tension system. It will thus be gathered that Mr. 
Chattock was an advocate of direct current. In 
fact, even in these days Birmingham is still one of the 
largest areas that is supplied by these means. Conver- 
sion to the more standard alternating-current system 
is, however, taking place, especially in the outlying 
districts. One result of this policy was the use of a 
frequency of 25 for generation. This, though inevit- 
able at the time it was adopted, has since led to the 
expenditure of large sums under the national scheme 
of frequency standardisation. In more recent years 
rectifiers have been used in the substations, instead of 
rotary convertors, and Birmingham was, in fact, one of 
the first undertakings to utilise this type of plant. 

On the outbreak of war, the heavy demand for energy 
for the production of munitions necessitated the 
erection and equipment of a temporary generating 
station on a site at Nechells. This work was satisfac- 
torily accomplished in about nine months. The 
initial capacity of this plant was 10,000 kW, which 
was increased to 22,000 kW in the following year. In 
1918 the Ministry of Munitions authorised the construc- 
tion of a permanent station on an adjoining site, and 
this station, which is known as Prince’s, was opened 
by H.M. the King (then H.R.H. the Prince of Wales) 
on June 12, 1923. Its initial capacity was 75,000 kW, 
but this has since been increased to 130,000 kW. 
Before this event took place it had, however, become 
evident that still further generating capacity would be 
required to meet the electrical needs of Birmingham, 
and a site for yet another station was acquired at 
Hams Hall, some miles to the east of the city, in 1919. 
It was not, however, until seven years later that the 
erection of the first section was proceeded with to 
Mr. Chattock’s designs. This section comprised 
60,000 kW of plant, and was interesting from the fact 
that it was the first station in the country in which 
pulverised fuel was used throughout from the beginning. 
The decision to employ this method of firing was reached 
largely as the result of a visit paid by Mr, Chattock 
to the United States in 1924, and as the outcome of 
experiments which were conducted at Nechells. Hams 
Halls is also interesting for the fact that sewage effluent 
is used for cooling purposes and circulated through 
reinforced concrete towers of unusual size. When first 
opened by T.R.H. the Duke and Duchess of York, on 
November 6, 1929, the station was equipped with 
25-cycle alternators. These have since been converted 
to standard frequency, and the station itself is now 
undergoing extension to the designs of the present. city 
electrical engineer, Mr. F. Forrest. Its present capacity 
is 90,000 kW. 

Mr. Chattock was elected an Associate of the Institu- 
tion of Electrical Engineers in 1890, being transferred 
to the class of member in 1898. After serving on the 
Council as member and vice-president, he was elected 
president in 1925, being the first municipal electrical 
engineer to occupy this position. He had also been 
chairman of the South Midland (Birmingham) Local 
Centre, as well as president of the Incorporated Munici- 
pal Electrical Association, and of the Birmingham 
Association of Mechanical Engineers. During the 
war he took part in the formation of the Corps of 
Birmingham Electrical Engineer Volunteers and 
became its honorary colonel. He held the honorary 
degree of Master of Science in the University of 
Birmingham. 








Tue Exvecrreicat InpusTrigs BENEVOLENT Associa- 
T10oN.—Viscount Falmouth has been invited by the 
executive committee to become president, for the ensuing 
year, of the Electrical Industries Benevolent Association, 
Kearn House, 36, Kingsway, London, W.C.2, in succes- 
sion to Sir Felix J.C. Pole. Viscount Falmouth’s formal 
election will take place at the annual general’ meeting on 
Friday, x or 3, at 12 noon, at the Savoy Hotel, Strand, 
London, W.C.2. 


Tue Gostavi TRASENSTER Mepau.—L’ Association 
des Ingénieurs sortis de l’Ecole de Liége (A. I. Lg) has 
awarded the Gustave Trasenster Medal for 1936 to Mr. 
Waldemar Lindgren, Professor of Geology at Massa- 
chusetts Institute of Technology, Cambridge, U.S.A. 
The Medal, which was established in 1932, is awarded 
annually to a scientist of world-wide renown, and was 
presented to Mr. H. Le Chatelier in 1932, to Mr. Branly 
in 1933, to the Marchese Marconi in 1934, and to Mr. 





Georges Claude in 1935. 
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LABOUR NOTES. 


Mr. Frep A. Siren has been re-elected general 
secretary of the Amalgamated Engineering Union on 
the first ballot. 
number cast for his three opponents being 15,556. 
Commenting upon the Government's defence proposals 
in the March issue of the organisation’s Journal, he 
says that all branches of the engineering industry will 
benefit from expenditure on the scale contemplated. 
‘ But,”’ he proceeds, “ the execution of the programme 
must inevitably raise questions of policy and organisa- 
tion similar to those which we and others had to face 
after the outbreak of war in 1914. The Government’s 
programme is an emergency programme calling for 
speedy execution. It calls also for a large measure of 
reorganisation in the armament industries. There 
must be consultation and agreement with the unions 
in carrying out the Government's plans."’ 


Mr. Smith points out that, as a union, the Society 
is not primarily concerned with the political aspects of 
re-armament, ‘ On general lines,” he goes on to say, 

the position of the Labour Movement appears to us 
to be fairly clear. In the declaration of policy adopted 
it the annual assemblies of the movement, organised 
Labour stands pledged to maintain the system of 
collective security embodied in the League of Nations. 
Last year, the Trades Union Congress at Margate, and 
the Labour Party Conference at Brighton, pledged 
support to measures taken in conformity with the 
principles of the League to enforce the collective 
system against Italy's violation of the principle in the 
case of Abyssinia. A wider aspect of the same policy 
is brought into view in the Government’s plea that our 
country’s obligation to the League and its support of 
the collective require an enlargement of 
armaments.” 


system 


In the minds of trade unionists, Mr. Smith suggests, 


He polled 32,427 votes, the total 


industrial aspects of the policy will necessarily be | 


uppermost. “ To carry out the vast scheme contem- 
plated, there may be proposals,” he said, “ for the 
organisation of labour and alterations in the conditions 
of employment upon which the union will have much 
to say. Already the ominous word ‘ dilution’ has been 
uttered in this connection. References have been 
made in the Press to the question whether a sufficient 
supply of skilled labour is available to the armament 
These are matters on which, as we have 
notes in recent months, there is 
much to be said on behalf of the unions. On 
January 20 there were over 100,000 insured work- 
people between the ages of 16 and 64 in the engineering 
industry registered as unemployed. This represents 
over 10 per cent. of unemployment in the industry. 
The percentage varies from 5-9 in electrical engin- 
eering to as much as 19-2 in marine engineering ; 
but it is notable that in the section comprising motor 
vehicles, cycles and aircraft, the unemployment is 


industries. 
indicated in these 


7-4 per cent,” 


Under such conditions,” 
obviously, absurd to speak of * dilution’ or of shortage. 
The employability of insured workers attached to our 
industry is one, but only one, of the subjects upon 
which, sooner or later, the Government and the 
employers will have to reach agreement with the unions. 
The hours’ standard is another question. 
ilso have to be considered in relation to the Govern- 
ment’s pledge to prevent profiteering. . . . There are 
outstanding claims affecting wages and conditions which 
press for settlement in view of the Government's 
requirements from industry. 


working hours to five specified industries. ‘* The 
| Forty-Hour Week Convention, 1935,” it is stated, 


| reduced in consequence. 


| 
| 
| 


_| ference, having adopted the Forty-Hour Week Conven- 


| quoted is that the convention itself does not provide 


Mr. Smith says, “ it is, | 


|imposes no binding obligation on Governments, and 
| His Majesty’s Government therefore takes the view 


Wages will | 


Our claim is based upon | 


the evidence supplied by figures of exports, indices | 


of activity and totals of profit, which indicate that the 
industry has entered upon a prosperous period. The 
impending expansions resulting from the projected 
programme of the Government enormously strengthens 
Members can feel assured that whatever 


our case, 


| adjustment of wages as will secure to the workers no 


form the consultations may take, with the Government | 


or with the employers, in connection with armaments, 


we shall continue to press firmly for recognition of the | 


union’s standards of wages, hours, and 


conditions.” 


In February, the home branch membership of the 
\malgamated Engineering Union increased 
204,382 to 208,357 and the colonial branch membership 
from 25,249 to 25,356. The number of members in 
receipt of sick benefit increased from 3,681 to 3,832, 
and the number in receipt of superannuation benefit 
decreased from 13,997 to 13,947. The number in 
receipt of donation benefit decreased from 2,947 to 
2,920, and the total number of unemployed members 
from 11,923 to 11,349. 





According to the latest T'rade Report of the United 
Patternmakers’ Association, the number of unemployed 


working | 


from | 
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members is 493—a reduction of 81 for the month. | 
“These figures,” Mr. Findlay, the general secretary, 
says, “‘ take us back to the spring and summer months 
of 1929 for comparison. No doubt, the improvement is | 
due to the cause I suspected a year ago. The Govern- | 
ment’s armament plans are now well enough indicated, 
and it can be safely said that they will wipe out the | 
remainder of our unemployed list in the not very | 
distant future.”” The membership is 10,290. 


At a meeting on Thursday last week, the engineering 
operatives at the Fairey Company’s works in Stockport 
who struck against the employment of a “ trainee,” | 
decided to resume on the following Monday, provided 
the sympathetic strikers at the company’s Hayes 
works endorsed the decision. The Hayes men approved, | 
and work was resumed at both places on Monday this | 
week. The difference will now be dealt with in accord- | 
ance with the provisions for avoiding disputes. 


Of the unemployed persons on the registers in Great | 
Britain at February 24, about 49 per cent. were appli- 
cants for insurance benefit and about 36 per cent. for | 
unemployment allowances, while about 15 per cent. | 
were uninsured or were for other reasons not entitled | 
to apply for benefit or unemployment allowances. | 
In the case of about 39 per cent. of the total of | 
1,717,236 persons on the registers who were applying | 
for benefit or unemployment allowances, the last spell 
of registered unemployment had lasted less than six 
weeks ; for about 55 per cent. it had lasted less than 
three months; and for about 68 per cent. less than 
six months. About 22 per cent. of the total had been | 
on the register for 12 months or more. | 


| 


In a communication which has been sent to the | 
International Labour Office at Geneva, the British 
Government gives reasons why it cannot ratify the 


Draft Convention of 1935 applying a reduction of 


“ approves the principle of a 40-hour week applied in 
such a manner that the standard of living is not 
His Majesty’s Government 
regard this provision as lacking in precision and outside 
the possibility of legal enforcement, so that the conven- 
tion provides no real safeguard of the standard of life 
of the workers. The 1935 International Labour Con- 





tion, passed a resolution in which the view is expressed 
that the application of the principle of the 40-hour 
week ‘ should not as a consequence reduce the weekly, 
monthly, or yearly income of the workers, whichever | 
may be the customary method of reckoning, nor lower | 


their standard of living.’ The inference from the words 


| 


any safeguard against the reduction of the earnings of 


| the workers consequent upon the reduction of hours | 
} and that some further action was required to cover this 





point.” 


The statement continues : “* The resolution, however, 
which is apparently designed to meet this difficulty, 


that neither in the 1935 convention nor in the resolution 
is there any provision which secures the maintenance 
of earnings as an essential condition of the reduction of 
hours. In directing special attention to the question 
of the maintenance of earnings His Majesty’s Govern- 
ment take note of the view expressed in the course of 
the International Labour Conference of 1935 by repre- 
sentatives of the General Council of the Trades Union 
Congress in favour of the reduction of weekly hours of 
work to 40 on the understanding that there is such 


less income per week than was received by them prior 
to the hours being reduced.” 


The weekly organ of the International Labour Office 
states that a Bulgarian Legislative Decree of October 12, 
1935; empowers the Government to place restrictions 
on private industrial enterprises. Section 36 authorises 
the Minister of Commerce, Industry and Labour to 
prohibit the opening of new establishments, and, in 
certain cases, the extension of existing establishments 
in branches of industry which, on the advice of the 
National Council of Industry, are declared to have 
reached saturation point in a given district or through- 
out the whole country. So far, under the Decree, 
three industries have been declared to have reached 
saturation point throughout the country, namely, the 
flour-milling industry, sugar refining, and the production 
of vegetable oils. Permission to build new undertakings 
in these industries is refused or subjected to conditions 


| reasons ; 





which safeguard existing establishments. Any exten- 
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sion of existing establishments is permitted only when 
it is a question of rationalisation or modernisation. 


The National Council of Industry has recommended 
that similar restrictions should be applied to a number 
of other industries, including rice-husking, the blown 
and drawn glass trades, nail-making, wire-drawing, and 
the weaving of wool, cotton and silk. In the opinion 
of the Director of Commerce and Industry, this ney 
trend in the industrial policy of Bulgaria implies , 
restriction of economic freedom which is justified by 
the over-development of certain industries, and js 
intended to prevent reckless investment of capital. 


Addressing the German Housing Reform Association, 
Dr. Syrup, president of the National Institution for 
Employment Exchanges and Unemployment Insurance, 
said that it was as essential to increase the number of 
agricultural workers and rural craftsmen as it was to 
increase the number of skilled workers in industry. 
In the large towns there was a superabundance of 
unskilled workers, and the number of salaried employees 
and professional workers was also excessive. The 
National Institution for Employment Exchanges and 
Unemployment Insurance was endeavouring to obtain 
a more rational distribution of the population. The 
measures taken to prohibit workers and _ salaried 
employees from seeking work in Berlin, Bremen and 
Hamburg and the restrictions imposed on the engage. 
ment of agricultural workers for industrial employment 
had been inspired by the desire to prevent an influx 
of workers to the large towns. 


If the efforts to increase the agricultural population 
were to be successful, it would be necessary, above all, 
Dr. Syrup said, to make adequate preparations to 
receive industrial workers migrating to rural districts, 


| and to see that they were employed throughout the year 


and that they enjoyed decent housing conditions. 
Such persons were made up chiefly of young persons 
who, as a result of training in a labour camp or agricul- 
tural settlement, were able to seek employment in the 
country. The National Institution reckoned that, 
during 1936, the average number of persons unemployed 
would fall to 1,800,000. 


A report published in Germany by the National 
Credit Society states that those responsible for the 
country’s economic policy have made a point of keeping 
all wage levels absolutely stable. According to official 
wage statistics the hourly rates of 78-3 pfg. for skilled 
and 62-2 pfg. for unskilled workers, have not changed 
at all since 1933; they are about 22 per cent. lower 
than those obtaining in 1929. This does not mean, 
however, that industrial earnings have not changed: 
many workers’ incomes may have increased for various 
and the report mentions various factors which 
might have contrubuted to a rise in earnings. First 
of all, there has been a considerable increase, as com- 
pared with 1932, in the daily hours worked in many 
industries. In the production industries, for instance, 
the average working day during the third quarter 
of 1935 was 7-60 hours, as against 6-94 hours in the 
third quarter of 1932, an increase of almost 10 per cent 
In the consumption industries the increase was far 
smaller; in textiles there was actually a decrease; 
but, on the whole, longer hours may be accepted 4s 
giving rise to increased earnings. 


The other factors mentioned are the promotion of a 
large number of workers, the granting of more holidays 
with pay, and the shortage of skilled workers, which 
has necessitated the payment of abnormally high rates 
in certain cases. Statistics of invalidity insuranet 
contributions show the change in the numbers of workers 
in the different wage groups. The proportion belonging 
to the lower groups, earning less than 30 marks a week, 
fell from 73-2 per cent. to 68-8 per cent. of all wage 
earners between 1933 and the first quarter of 1935, 
the higher groups increasing from 26-8 per cent. 
31-2 per cent. 

A new course in occupational diseases is to be 
established at Charlottenburg in Germany. It * 
intended more particularly for engineers and foremen 
of industrial undertakings and will cover protection 
of the workers’ health, man and the machine, industrial 
hygiene, insurance against occupational diseases, 
industrial poisoning, &c. The Spanish Industrial 
Medicine Association has decided to offer a prize of 
1,000 pesetas for an essay giving the results of original 
research on the subject of industrial poisoning 
Spain. Any industry dangerous to health may 
studied. Another prize of the same value is —: 
by the Spanish Industrial Accident Insurance Fun 
for an essay on “ The Assessment of Disablement due 
to Injuries of the Hand.” 
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INFRA-RED RADIATION FROM 
OTTO-CYCLE ENGINE EXPLOSIONS. 
By Sypney STEELE. 

(Concluded from page 133.) 


Tue following article presents an analysis and dis- 
cussion of research performed at the United States 
National Bureau of Standards, in which the author 
participated, and includes analyses and personal views 
developed by him after leaving the Bureau. 

Total Radiation from Average Explosions.—The 
total amount of radiant energy passing through either 
window in the engine head, up to a given instant after 
radiation begins to increase, is proportional to the 
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proper area beneath the appropriate curve on Figs. 
‘ or 3 in an earlier paper.* The curves in Fig. 9 
of the present paper show the variation, with crank 
angle in the total radiation emitted through the 
window adjacent to the sparking plug, recorded through 
each of the filters used in the investigation. The 
curves give the results for fluorite (F) microscope cover 
glass (E), quartz (D), red (C) and pyralin (B). Abscissa | 
represent degrees of crank angle after the moment at | 


rhic . R 
which the corresponding curve of against crank angle 


(for fluorite) begins to rise. Fig. 10 gives similar 
data on total radiation through the window above 
the knocking zone, for both normal and knocking 
combustion. The lettering for these curves is the same 
48 in Fig. 9. 

An analysis of any one set of curves in Figs. 9 and 10 
he eels litt le change in the ratio of ordinates throughout 
a Tange of abscisse. It follows that the early part 
— set may not be interpreted to mean that long- 
Pi radiation is emitted first during combustion, 
‘lowed after brief intervals by radiation of progres- 
“ely shorter wavelength. It is possible that the 
ynstancy of ordinary ratios persists in the region 
between 0 deg. and 15 deg. of crank angle, the measuring 
=— being insufficiently sensitive to record the minute 
the ings to be expected through filters transmitting 
+4 more restricted wavelength ranges. It must be 

embered that ordinate scales on Figs. 9 and 10 


have no absolute significance, and are not identical. 
It is permissible, however, to make a quantitative 
comparison of data recorded for normal and knocking 
explosions as observed through the single window 
above the knocking zone. Fig. 10 shows a consistently 
greater proportion of long-wave radiation from the 
knocking explosion than from the normal, but the 
significance of this is not yet clear, Up to a certain 


‘ dR y , : 
time after - di begins to increase, more radiant energy 


is emitted from a knocking explosion than from a 
normal explosion, but the total emitted throughout 
an average normal explosion is greater than the corre- 
sponding total for an average knocking explosion. 
Since the ratio of H,O/CO, in the combustion products 
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increased from normal to knocking explosions (shown 
later) this fact accords with the findings of David 
and Parkinson.* 

| Radiation Intensity and Cylinder Pressure.—In 
Fig. 1la the radiation intensity recorded through 
fluorite is plotted against crank angle, for normal com- 
busion beneath the window adjacent to the sparking 
plug, and for both normal and knocking combustion in 
the knocking zone. Fig. 118 shows cylinder pressure 
plotted tothe same crank-angle base, for normal and for 
knocking combustion. 

Granted that the principal sources of radiation 
in the engine cylinder are highly active molecules of the 
combustion products, the energy radiated by a given 
element of charge would depend jointly on (a) the 
number of these molecules formed within the element, 
and on (6) their mean activity. The number of active 
molecules (a) will be directly proportional to the 
number formed per unit weight of charge, and would 
be expected to increase until combustion is complete. 
(Combustion is here defined as complete when forma- 
tion of the final combustion products—H,O and CO,— 
has ceased.) The mean activity (b) is, for the first 
few molecules formed, equal to the activity of a newly- 
formed molecule ; but, concurrently with the continued 
formation of new molecules, those previously formed 
will lose activity both through radiation and through 
collisions with neighbouring inert or uncombined 
molecules. Unless there is a continued compensating 
increase in the activity of newly formed molecules 
as combustion progresses—which is unlikely—{b) must 
eventually decrease. The effects of (a) and (6) are 
thus opposite, (a) predominating at first, so that the 
radiation intensity from a given element of charge 
would rise to a maximum which probably occurs 
before, but is not so likely to occur after, combustion 
is complete. 

It is possible, however, that an initial momentary 
concentration of energy in the rotational degree of 
freedom of a newly formed molecule, and the subsequent 
partitioning among vibrational and _ translational 
degrees of freedomt, might prolong the rise in radiation 
intensity after combustion is completed in accordance 
with the definition above. So also, if the radiation 
from the flame is regarded as almost entirely secondary, 
or due to thermal causes, might the release of latent 
energy from “‘ metastable molecules.”{ For the 














* Phil. Mag. (7th Series), 1933, vol. xv, pp. 177-192. 
t Thornton, W. M., Phil. Mag. (6th Series), 1914, vol. 
xxviii, pp. 18-29; 1915, vol. xxx, pp. 383-384. Proc. 
Inst. Mech. Engrs., 1924, 1, pp. 810-813. 





le, Wharton and Roeder, ENGINEERING, page 131, 
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¢t David and Davies, Nature, 1930, vol. exxv, p. 127; 
David, W. T., Nature, 1930, vol. cxxv, pp. 409-410. 











conditions of the present investigation there are other 
factors likely to be more significant in an attempt to 
interpret the recorded data. 

When observing a given window through the strobo- 
scope set to give a view early in the explosion-expansion 
stroke, the gases beneath the window appeared dark. 
As the timing of the stroboscope was altered to give a 
view later in the stroke, flame was first seen very occa- 
sionally, then with gradually increasing frequency 
until it could be seen once per cycle. The change from 
occasional appearance to once per cycle took place 
over a band from 4 deg. to 6 deg. (of crank angle) 
wide, and the effect of this is embodied in the curves 
shown in Fig. 11a. Radiation intensity from a single 
explosion would doubtless show a steeper initial rise 
and a higher and sharper peak than a recorded curve 
which is a composite of many explosions in which 
variations occurred in the timing of flame-arrival under 
the selected window. 

The mass movement of the gaseous charges behind 
the flame front* results in a flow of gas in a direction 
opposite to the advancing flame, so that the element of 
charge observed through a selected window when 
radiation intensity is a maximum is not composed of 
the molecules present at inflammation, but of those 
reached by the flame later in its travel. The radiation 
recorded through window a (adjacent to the sparking 
plug) may consequently not be particularly significant 
insofar as a particular element of charge is concerned, 
but under window »b the flame has practically completed 
its travel so that observations here will report more 
accurately the behaviour of a particular element. 

For the window directly above the piston (b), the 


eee Ys > : P 
initial rise in qi occurs when the piston is moving 
downwards, thereby increasing depth and decreasing 
density. Density is further decreased locally by the 
expansion during burning, so that the net effect of 
changes in density and depth is probably to decrease 
the number of molecules under this window. For 
window a the gaseous mass movements give first a 
decrease, then an increase, in density, these local changes 
taking place concurrently with small general meng 
due to piston movement near top dead centre, The 
charge depth remains constant, and maximum radiation 
intensity occurs when recompression under the window 
is incomplete, due to the fact that burning is continuing 
elsewhere in the cylinder. The net result will be a 
decrease in density as under window }, and the curves 
in Fig. 11 for both windows for a normal run are similar. 

It was pointed out recently by Rassweiler and With- 
rowt that there was a cavity beneath the fluorite 
windows and above the cylinder proper, into which 
unburned gas would be compressed (window 5), and 
that delayed burning within the cavity could account 
for the prolonged rise in radiation recorded through 
this window. This suggestion has been considered 
elsewhere,{ and its possible influence admitted. 

The evidence of Fig. 11a bearing on this question 
is obscured by the various factors just discussed. The 





occur when density is most 


probably decreasing under both windows, which 
would apparently require rapidly increasing molecular 
activity. The prolonged rise in radiation intensity 
recorded through both windows for a normal run 
conforms with previous observations§ of continued 
pressure rise after complete inflammation of the 
cylinder contents and of heat liberation after maximum 
pressure is attained. It does not necessarily conflict 
with the somewhat shorter period required for the 
disappearance of oxygen from a given region in an 
engine cylinder, reported by Withrow, Lovell and Boyd,| 
since an unknown amount of oxygen may first be utilised 
in forming intermediate combustion products which 
will later give rise to H,O and CO,. Other things 
being equal, the slightly longer rise noted for window a, 
25 deg. of crank angle as against 20 deg. for window 6, 
is probably due to movement under the window of 
charge driven back towards the sparking plug by 
continued expansion behind the advancing flame. 
Under window 6 there is no corresponding gas move- 
ment, since the flame has practically completed its 
travel. The two curves for the window above the 
knocking zone (6) are directly comparable and can be 
interpreted with some certainty. In a knocking 
explosion reaction beneath this window commences 
earlier and is completed more rapidly than in a normal 
explosion. This is in keeping with the view that fuel 
knock is characterised by practically simultaneous 


, . aR 
recorded increases in it 
a 





* Woodbury, Lewis and Canby, S.A.z. Journal, 
1921, vol. viii, pp. 209-218; Midgley, T., Junr., S.A.E. 
Journal, 1922, vol. x, pp. 357-363. 

+ S.A.E. Journal (Trans.)., 1935, 
125-133. 

t Marvin, Caldwell and Steele, S.A.H. Journal, 1935, 
vol. xxxvi, p. 136. 

§ Marvin and Best, National Advisory Committee for 
Aeronautics, Report 399, 1931. 

\| Ind. Eng. Chem., 1930, vol. xxii, pp. 945-951. 


vol. xxxvi, pp- 
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inflammation throughout the last portion of the charge | of the combustion products (with a non-equilibrium | flame, confirms the validity of the assumptions made 


to burn. 

The broken line in Fig. 118 indicates the abnormally 
high pressure accompanying fuel-knock (generally 
accepted as being localised in the cylinder), and it will 


distribution of energy between the various degrees of 
freedom) and sodium atoms introduced to obtain 
temperature measurements would excite the latter to 


|in caleulating J, and J;. Comparison of spectra B 
and C, Fig. 14, indicates that the regions J, and J, 
|might be expected to record energy from H,O to 4 


|an energy level higher than that corresponding with | greater extent than from CO,, though they were intro. 


also be observed that when pressure again becomes| the mean translational energy (temperature) of the | duced primarily to increase the accuracy with which 


uniform throughout the cylinder (full line), both pressure 
and radiation intensity curves are lower for the knocking 
than the normal run. Coupled with the evidence of 
Fig. 10, this indicates a greater energy dissipation, 
from the portion of the charge involved in the knock, 
during the early stage of knocking combustion than 
during the corresponding stage of normal combustion. 
The energy so dissipated will appear as heat in the 
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ro 
Intensity 
cylinder walls, offering an explanation of the decreased 
power and increased cylinder temperature known to 
accompany fuel knock. 

The variations in timing of flame arrival beneath 
both windows render it impossible to decide whether 


“Os gaara 
Radiation (Recorded through 


ry . , @R A se , | 
the initial rise in q precedes, coincides with, or follows, | 


the arrival of visible flame. Reliable information on 
this point would have assisted in determining the mecha- | 
nism of flame propagation. 

Rassweiler and Withrow* recently gave data on} 
temperature variations within the gaseous charges 
in the cylinder of an engine similar to the one used 
in the Bureau of Standards investigation, for three 
positions in the cylinder and for normal and knocking 
combustion. They suggested that the radiation | 
intensity curve for window a (Fig. 114) is in effect a 
temperature curve, since it and their own temperature | 
curve both peak just before maximum pressure is | 
recorded in the cylinder. Fig. 12 shows cylin- 


, “rr , , d 
der pressure plotted against radiation intensity, TF 


for normal combustion under window a, and for 
normal and knocking combustion under window 6. 
Fig. 13 shows cylinder pressure plotted against tem- 

srature, from the data of Rassweiler and Withrow. 
*ressure curves for both investigations were very | 
similar. 

It will be seen that there are fundamental differences 
in shape between the two sets of curves. The only 
similarity is between the temperature and radiation 
curves for the region near the sparking plug during | 
a normal explosion, and this similarity does not hold 
beyond an instant before maximum pressure is attained 
After maximum, pressure is reached, the radiation curve 


is convex to the pressure axis and the temperature | 
For a short while before | 
maximum pressure is reached the temperature curve is | 


curve concave to that axis. 


apparently convex to the pressure axis and the radiation 
curve concave, These workers also offered an explana- 
tion of early Bureau of Standards datat in terms of the 


theory that temperature alone was responsible for | 


the observed radiation, but it was subsequently 
pointed out{ that tre data in question should be inter- 
preted solely in the light of the ruling experimental 
conditions. 

The condition or behaviour of newly-formed molecules 
of combustion products is not yet known with any 
certainty. Until this field has been thoroughly 


investigated it would be unwise to draw definite con- | 


clusions from data complicated by the possible existence 
of several variables. It may be, to give but one 
example, that collisions between highly active molecules 


* S.A.B. Journal (Trans.), 1935, vol. xxxvi, pp. 
125-133. 

Steele, 8., Ind. Eng. Chem. (Indus.), 1933, vol. xxv, 

pp. 

} Steele, S., S.A.£. Journal, 1935, vol. xxxvi, p. 200. 


| 
| 


Fluorite) 


R | filter reading with values of J. 


388-393. | 


cylinder contents.* 

Intensity of Radiation in Different Spectral Regions.— 
The filters used in the radiation measurements were 
selected to isolate as far as possible the spectral regions 
where radiation from H,O (54 to 11 pw) and CO, 
(4 y to 5 yp) is found, and appropriate regions to assist 
in determinations of carbon-particle temperature. 
They did not differentiate sharply between the regions 


Fig. 13. 
h}—* 


| J, and J, could be determined ; they were not expected 
| to be otherwise significant. The spectrum of a flame 
of city gas is given in Fig. 14p, and shows amounts 
|of energy in the several spectral regions which are 
| intermediate between the corresponding amounts in 
| spectra Band C. Although differing widely from each 
| other, average spectra (E) of liquid fuels burned in a 
torch (full line) and in the engine (broken line) also show 
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& 
of interest, as will be 
seen by referring to Fig. 6 
in the previous paper.t 
A method was therefore 
devised to increase the 
accuracy with which the 
spectral distribution of 
radiation intensity from 
flames could be deter- 
mined, utilising observa- 
tions through the five filters. Using available flame 
spectra as a guide (e.g., those in Fig. 5, loc. cit.) a 
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| set of geometrical figures was erected on a wavelength 


base, Fig. 14a, to represent approximately the loca- 
tions and shapes of the prominent emission bands of 
water vapour and carbon dioxide, and the spectral 
distribution of energy from incandescent carbon parti- 
cles at 2,500 deg. K. The unknown areas of these 
conventionalised bands, representing the relative inten- 
| sities in the corresponding spectral regions, were desig- 
nated J, to J;. 


| To connect recorded filter readings with the unknown 


values of J, it was first necessary to determine the 


| fraction of a conventionalised band which would pass 


a selected filter. This was done by using corresponding 
ordinates from the appropriate filter transmission 
curve and the conventionalised band, and Simpson’s 
Rule. The total intensity transmitted by a given 
filter was the sum of all fractions thus calculated for 
the filter, from which an equation followed connecting 
There were as many 
equations possible as there were filters, which dictated 
the choice of five conventionalised emission bands. 
Five equations were thus established, giving filter 
readings in terms of J values; these equations were 
solved for J, to J, in terms of recorded filter readings, 
but in comparing spectral distribution of radiation 
intensity from various sources, J, to J; were converted 
into percentages of the total radiation intensity, J. 
The values so obtained are recorded in Table I, page 328, 
and were used in plotting the conventionalised spectra 
in Figs. 14 and 15, the former being for non-luminous 
flames, and the latter, black body and highly luminous 
flames. It should be noted that the values given 
for “ Engine, normal,” and “ Engine, knocking,” 
were obtained from peak filter readings uncorrected 
for combustion-chamber radiation, which forms only a 
small proportion of the total at these instants. The 
conventionalised engine spectrum, Fig. 148, is a com- 
posite of normal and knocking engine flame spectra. 
It will be observed that the spectrum of the hydrogen 
flame, Fig. 148, which produces water vapour as the 
final combustion product, shows a very considerable 
amount of energy in the J, region (beyond 5 yz), while 
energy between 4 » and 5 pw (J,) is negligible. Con- 
versely, the spectrum of the carbon-monoxide flame, 
Fig. 140, which produces carbon dioxide as the final 
| product, shows high intensity in the J, region (between 
4 and 5 uw) but almost no energy beyond 5 yu (J;). 
It would seem, therefore, that these two values of J 
can be utilised in distinguishing between radiation 
from H,0 and CO,, and the fact that energy disappears 
almost completely in one region or the other, when 
the substance radiating in that region is absent in the 





| © Egerton and Ubbelohde, Nature, 1924, vol. cxxxiv; 
p. 848. 

+ Steele, Wharton and Roeder, ENGINEERING, page 
131, ante. 
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an intermediate distribution. This is to be expected, 
since all hydrocarbon fuels give rise to both H,0 
and CO, as final products. 

For all of the flames so far discussed, J, is slightly 
negative, due either to a deterioration in the trans- 
mission of the “ pyralin ’’ filter between the time of its 
calibration and use, or more likely to the failure of the 
conventionalised bands adequately to represent the 
actual distribution of energy from non-luminous 
flames in the shorter wavelengths. This is discussed 
later. 

Fig. 15 shows the application of the analysis to black- 
body radiation and to flames rendered highly luminous 
by incandescent carbon particles. For all of these J, 
has a large positive value, the highest curring for 
the black body at 2,500 deg. K. (D) where 96 per cent. 
of the energy is accounted for by J,. This constitutes 
a further check on the accuracy of the mathematical 
analysis, since it represents the condition J, was 
intended to simulate (temperatures in the neighbour- 
hood of 2,500 deg. K. being anticipated in the engine), 
although a single triangle could only be expected to 
represent black body distribution very roughly. As 
temperature decreases, J, becomes increasingly inade- 
quate, resulting in the appearance of energy in the 
remaining conventignalised bands and consequent 
appreciable distortion (C, B), although the resulting 
spectra show the “ peak ” shifting toward the longer 
wavelengths. The spectrum E, Fig. 15, of petrol 
burning on a wick shows energy in J,, so also does 
that of the luminous acetylene flame (F), which 
resembles the detailed spectrum determined by Cob- 
lentz.* J, can thus be taken to indicate very approxi- 
mately the intensity of radiation from incandescent 
carbon particles, 

All observations on the engine, analysed by the J 
method described above, showed relatively small 
amounts of energy from incandescent carbon particles 
(J, consistently negative), even when the mixture 
was made so rich that the flame became yellow-red. 
It was therefore impossible to estimate the temperature 
of incandescent carbon particles in the flame as had 
been hoped. 

Fig. 16 was constructed with percentages of total 
radiation intensity as ordinates and a uniform scale 
for the abscisse. At one end of the abscisse scale 
points were plotted (from Table I) to represent the J 
distribution for the hydrogen flame; at the other 
end points for the carbon-monoxide flame. Corres 
ponding points for these two flames were joined, 
giving five straight lines which were appropriately 
designated J, to J;. It was found that each flame 
(except that observed in the normal engine run) could 
be defined by a position on the abscisse scale inter- 
mediate between the hydrogen and carbon-monoxide 
flames. Lines are drawn parallel to the axis of ordinates 
through each flame position, and the five intersections 
of a selected line with the J lines correspond very 
closely with the calculated values of J for the particular 
flame. 

To a first approximation, this suggests, for the flames 
plotted on Fig. 16, that :—(1) Radiation from sub 
stances other than H,O and CO, was inappreciable. 
(2) The intensity of total radiation from H,0 relative 
to total radiation from CO, was the primary factor 

* Coblentz, W. W., Bur. Standards Bull., 1913, vol. i% 
pp. 98-101. 
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in determining flame positions on this figure. (3) Both 


H,0 and CO, maintained constant the relative inten- | 
sities of the bands in their own characteristic spectra. | 
The fact that the values of J for a normal engine 
flame defined no unique position on Fig. 16 led to a| 
search for factors which might account for this out- 
standing discrepancy. Individually, these factors 
(outlined below) are probably beyond the range of both | 
the measuring system and the J analysis, but one or a | 
combination of them may well have become sufficiently 
prominent to be recorded in the radiation from a_| 

normal engine flame. 
(a) The Assumed J Distribution —Referring again 
to the J values for non-luminous flames given in Table I, ! 


Fig.14. 





cover completely the range of temperature likely to 
prevail in the engine. They do indicate that for 
conditions in the engine radiation from both CO, 
and H,0 is far from the saturation point, and also that 
with a constant value of p L the ratio of total radiation 
from CO, to that from H,O varies with temperature. 

(e) Gas Partial Pressure—Since thermal radiation 
is governed, among other things, by gas partial pressure, 
a chemical analysis of the cylinder contents radiating 
through a selected window would be very valuable. 
This would be difficult to obtain concurrently with 
radiation measurements, but, assuming that reaction 
is almost complete at the instant of maximum radiation, 
the gases should then have approximately the compo- 


Fig.15. 





and that it would be greater for the mixture (60 per cent. 
petrol, 40 per cent. benzol), giving rise to fuel knock 
than for that (40 per cent. petrol, 60 per cent. benzol) 
giving normal running. Although it has been shown* 
that radiation from the flames of complex fuels is not 
a simple function of the number of H,O and CO, 
molecules present, nevertheless a change in the ratio 
H,0/CO, does influence both radiation intensity and 
total radiation. 

(f) Relative Mean Activity of CO, and H,O Molecules. 
—One theory} attributes the origin of radiation from 
non-luminous flames to the formation at the instant of 
combustion of intensely vibrational systems, followed 
after an indefinitely short interval by highly vibratory 
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it will be seen that J, is consistently negative. This 
most probably demonstrates the failure of the assumed 
J distribution adequately to represent the actual 
distribution of energy, in the shorter wavelengths, 
for non-luminous flames of complex fuels, This 
particular distribution was based on published curves 
of radiation from flames of various comparatively 
simple fuels, and these curves were dissimilar in the 
shorter wavelengths, introducing unavoidable uncer- 
tainties in the placing of J, and J;. 

(6) Mutual Absorption at 2-7 u.—A correction is 
applicable* when the general temperature level is 
high and when 

(4-9 pCO, + 6-5 pH,O) x L> 0:3, 
where L = common gas thickness measured in feet, 
and pCO., pH 0, are the partial pressures of CO, and H,O 
im atmospheres. For the blowpipe and gas torch 
flames it is not applicable (L } 0-08, partial pressures 
of the order of 0-1 atmosphere), but it should apply 
for the engine flames since L was about 0-06 and the 
partial pressures of the order of 2 atmospheres. 

_(¢) Radiation from Other Sources.—CO has an absorp- 
tion band at about 4-7 », and methane has bands at 
*"4 u, 3-4 w, and 7-7 w.+ Both these substances may 
radiate appreciably at some stage in the combustion 
process, as may others also. 

_(@) Thermal Radiation—Thermal radiation from 
either CO, or H,O depends jointly on the product of 
#88 partial pressure p and effective depth L, and on 
ga8 temperature. The values for this radiation given 
in the literaturet do not agree in magnitude and do not 


* Hottel, H. C., Ind. Eng. Chem. 
Pp. 888-894, ” ‘ 





1927, vol. xix, 


rl fishenden and Saunders, The Calculation of Heat 
Transmission, p. 42. 
» London, 1932. 

t Fishenden and Saunders, loc. cit., 43-46 ; McAdams, 


Published by H.M. Stationery 





» Heat Transmission, 65, 66, 1933; and others. 
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sition of the final exhaust products, neglecting dissocia- 
tion. 

Table II, page 328, gives typical exhaust-gas volume 
analyses for fuels utilised, or for fuels similar to those 
utilised in the investigation. It will be observed that the 
ratio of H,O/CO, is greatest for Washington City gas, 








combustion products. Thus, for a hydrogen flame, 
an intensely vibrational system of hydrogen and oxyger 
would precede the formation of highly active water- 
vapour molecules, the energy radiated appearing in 
the spectral regions characteristic of water vapour. 
Subsequently, the energy of the H,O molecules would 
correspond with the temperature of the environment, 
after which the system would lose translatory energy 
(temperature) by ordinary cooling processes. The 
energy radiated during the early stages is called 
chemi-luminescence (about which little is yet known) 
and that radiated in the later stages, thermal radiation. 
The above remarks would be similarly true of CO, 
molecules formed in a CO flame. 

The radiation emitted on wavelengths characteristic 
of either final product may vary considerably with 
variations in both the rate and the type of reaction 
by which the vibrational systems (and resulting mole- 
cules) are formed, Thus, it could be expected that 
molecules of H,O and CO, formed from the breakdown 
of primary oxidation products would be less active 
and might also give rise to a different spectral distri- 
bution from those formed by more direct oxidation 
of hydrogen and carbon-monoxide molecules. The 
available evidence indicates a greater likelihood of 
variation in the activity of H,O molecules than of 
CO, molecules. 

The experiments of Hinshelwood and his co-workers 
on the combination of hydrogen and oxygen,§ and 


* Haslam, Lovell and Hunneman, Ind. Eng. Chem., 
1925, vol. xvii, pp. 272-277. 

+ David and Parkinson, Phil. Mag. (7th Series), 1933, 
vol. xv, pp. 177-192. 

t Bone and Townend, Flame and Combustion in Gases, 
207, 1927. 

§ Hinshelwood and Thompson, Proc. Roy, Soc., 1928, 
vol. A exviii, pp. 170-183; Gibson and Hinshelwood, 
Ibid., 1928, vol. A cxix, pp. 591-606; Thompson and 
Hinshelwood, Ibid., 1929, vol. A cxxii, pp. 610-621. 
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of others on the combustion of hydrogen,* have shown; (2) Through the window above the knocking zone | showed a total creep of 0-001 in. and it might be that, 
that with varying proportions of hydrogen and with|a greater proportion of long-wave radiation (5yu-11,) | under certain temperature conditions, most of the defor- 


variations in initial temperature and pressure it is | was recorded for a knocking than for a normal explosion. | mation could occur in the early stages of the test, the 


possible to obtain reaction rates of completely different | 


(3) During a restricted period of time more radiant 


| subsequent creep rate being almost negligible. The 


orders of magnitude and reactions of radically different | energy is received (through the window above the| same diagram, giving the results on 0-5 per cent. 


types. 
rate has been found for carbon monoxide. 
more, there is evidence for the liberation of hydrogen 
from hydrocarbon fuels even during slow combustion. t 
and it is very probable that this phenomenon occurs | 
also in an engine cylinder, where unburned fuel ahead 
of the flame front is compressed and subjected to 
rapidly increasing temperature. 

At an earlier stage in the work the increase in J, 
for a knocking run was cited as partial evidence in 
support of a theory of fuel knock,t but this increase 
is partly at the expense of J, and J, regions also charac- 
teristic of H,O. 

A graphical analysis, utilising filter readings instead 
of J values and allowing for radiation from incandescent 
carbon, has been described elsewhere.§ The agreement 


Further- | 


TABLE { 


Source 


Burner 
Engine, normal (window 0§ 


| Engine, knocking (window b§) 
Laboratory blowpipe 


Blend A* 

Blend Bt 
Hydrogen 
Carbon monoxide 
City gas 

Liquid fuelst 
Petrol 

Acet viene 


| Blast tor: h 
Wick 


von Swarz 


Black body at 1,500 deg. K 
Black body at 2,000 deg. K. 
Black body at 2,500 deg. K 


* 60 per cent. benzol + 40 per cent. petrol 


§ Located directly above the knocking zone. 
of the resulting prismatic diagram (Fig. 8 in the paper 
cited), with Fig. 16 of this paper, is close, and the peak 
energy distribution for a normal flame (omitted from 
Fig. 16 since it defined no unique position on the 
abscisse scale) fits the diagram less closely than any 
of the other distributions. 

Future Work.—The results reported in this and the 
previous paper represent progress in measuring and 
interpreting infra-red radiation from explosions in | 
the cylinder of an Otto-cycle engine delivering power. 
It is believed that possibilities for future achievement 
far exceed the results so far obtained, and that methods 
may also be developed for making observations of 
infra-red radiation from compression-ignition engines. 

Among other developments, future work on Otto- 
eyele engines should include: (a) The placing of 
radiation measurements on an absolute basis, to make | 
direct comparison possible between amounts of energy | 
radiated from different flames. (6) The determination | 
of emission spectra (at least to 11 ,) of torch and burner | 
flames of simple fuels and their mixtures (e.g., hydrogen 
and carbon monoxide), and of other fuels to be used | 
in the engine. (c) The measurement of radiation inten- 
sities from engine flames, first using simple fuels and | 
their mixtures, and subsequently using more common 
fuels, Although an emission spectrum determined 
by using a prism would be very valuable, the difficulties 
involved might well be insurmountable, at least for 
some time to come. A first approximation to spectral 
energy distributions could be made by utilising a 
variety of suitable filters and applying a “J” analysis 
based on the data obtained from (6). (d) Closer control | 
of engine operating conditions, to give successive | 
flames differing in their time of arrival at any point 
in the cylinder by negligibly small intervals. 

The author believes that a great deal of pertinent 
information concerning combustion, reaction zone 
depth, fuel knock, mechanism of flame propagation, 
&c., can be obtained only through further investigation 
of the infra-red radiation from engine flames. It must 
be remembered that infra-red absorption spectra can 
also yield valuable information, although, so far as the 
writer is aware, no work has yet been done in this 
field as applied to internal-combustion engines. 

Conelusions.—-For the particular experimental con- 
ditions described in th se papers, the recorded data 
yield the following conclusions : 

(1) Throughout the explosion-expansion stroke no 
apparently significant changes were detected in the 
spectral distribution of either radiation intensity or 
total radiant energy (to about 11 yu) recorded from 
average engine explosions through each of two fluorite 
windows, one close to the sparking plug and the other 
directly above the knocking zone, 


* Bone and Townend, Flame and Combustion in Gases 
Steele, S., Nature, 1933, vol. cxxxi, pp. 724-725. 
t Marvin, Caldwell and Steele, Natl. Advisory Comm 
Aeron. Technical Report No. 486, 1934. 
§ Idem. 
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+ 40 per cent. benzol 
Coblentz, W. W., Bur. Stds. Bull., 1913, 9, 98-101. 


explosion, but the total received throughout an average 


| explosion-expansion stroke is greater for normal than 


for knocking combustion. 

(4) A mathematical analysis indicates that infra-red 
radiation from engine explosions appears very largely 
in spectral regions characteristic of radiation from water 
vapour and carbon dioxide. No appreciable energy, 
relative to the total amount measured, is radiated by 
incandescent carbon particles even with excessively 
rich mixtures giving bright yellow-red flames. 

(5) During normal explosions, infra-red radiation 
increased in the neighbourhood of the sparking plug 
until flame arrived under a window at the opposite 
end of the combustion chamber, 10 cm. away. This 
represents the period of time required for roughly 


FROM VaRrIous SOURCES. 


Energy, per cent. of Total (3J). 


10-8 





60 per cent. petrol. {~ Benzol, and blends with petrol. 
20 deg. of engine-crank rotation, and may indicate 
a somewhat greater reaction zone depth, and a longer 
reaction time than has hitherto been accepted. In 
view of the many possible modifying factors, this 
statement is made with all due caution. 

(6) For knocking explosions, emission of infra-red 
radiation from the knocking zone commenced earlier 


Taste IT.—-Typical Exhaust-Gas Analyses. 


Composition of Wet Waste 
Gases (by Volume). 
Ratio 
H20/CO>. 


Per cent. 
H20. 


Per cent 
COd>. 


Washington City gas 16-6 
No. 3 petrol* ) 13-1 
’ &-3 


Benzol* 


3° 
3+ . 
5-{ 0-52 

* Spiers, H. M., Technical Data on Fuel, pages 223, 225. Pub- 
lished by Brit. Nat. Committee, World Power Conference, London, 
1932. (Third edition.) 


than for normal explosions, and maximum radiation 
intensity was attained more rapidly after this instant. 
This accords with the generally accepted view that 
fuel knock is accompanied by almost simultaneous 
inflammation of the last portion of the charge to 
burn. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 


A mEEtING of the North-Western Branch of the 
Institution of Mechanical Engineers was held on 
Thursday, February 20, at the Engineers’ Club, Albert- 
square, Manchester, at which Mr. R. W. Bailey, B.Sc., 
read a paper on “ TLe Utilisation of Creep Test Data 
in Engineering Design.” 


viously reach in London, and was reproduced in 
abridged form in ENGINEERING, vol. cxl, pages 595 and 
647 (1935). The discussion following this reading was 
reported on page 587 of the same volume. 

The discussion at Manchester was opened by Mr. 
H. J. Tapsell, who gave a brief account of some tests 
at the National Physical Laboratory. He asked what 
possibility there was of estimating the stress to give 
the equivalent creep rate at a fraction of the 100,000 
hours given in Fig. 4 of the paper.* This diagram 


* See ENGINEERING, vol. cx], page 595 (1935). 


terms of the data obtained from the ordinary tensile 


The chair was occupied by} the : . 
Mr. J. M. Newton, B.Sc. The paper had been pre-| maker was still being asked 


No record of comparable variations in reaction | knocking zone) from a knocking than from a normal | quenched and tempered molybdenum steel, compared 


with a similar diagram for 0-4 per cent. carbon forged 

| steel indicated that, at a temperature of about 520 deg. 
| C. the properties of the two steels were about the same. 
| Tests at the National Physical Laboratory indicated 
that at a temperature of 550 deg. C. a normalised 
0-5 per cent. molybdenum steel gave better results 
than water-quenched and tempered molybdenum steel. 
Perhaps the latter process was not the best for this 
class of steel. The same effect as referred to in the 
paper had been witnessed, namely, that a period of 
preheating of molybdenum steel at its test temperature 
would give rise to an improvement in creep resistance, 
but that prolonged heat treatment or heat treatment 
at too high a temperature resulted in a weakening of 
the steel. Four 0-5 per cent. molybdenum steels had 
been examined, and very large differences in creep rate 
had been found. Similarly, with low carbon steels 
great differences existed. In one case the creep rate 
was 100 times that of a number of other steels. It 
might be asked whether the molybdenum steel and the 
0-4 per cent. carbon steel referred to in the paper had 
average or exceptional properties. On the question of 
creep under compound stress, Mr. Tapsell mentioned 
that at the National Physical Laboratory they had 
arrived at formule agreeing with those given by 
Mr. Bailey. 

Mr. W. B. Shannon first discussed the question of 
extrapolation in plotting the creep curves and then 
dwelt upon the stiffening phase referred to in the 
paper. He pointed out that units in power stations 
did not work continuously, Home Office regulations 
requiring an annual overhaul. If, say, a superheater, 
were considered, it might be that it was in service for 
ten months or so, and was either out of service, for 
overhaul or for other reasons, during the remainder of 
the year. It seemed to him possible that in such 
circumstances there might be a partial recovery to 
original conditions, and that the net period of service 
of such a component would be greater than would 
be indicated by an ordinary tensile creep test carried 
out continuously in a laboratory. Mr. Shannon then 
showed a slide embodying stress curves in superheater 
tubes calculated by two methods. From these curves 
| he deduced that advance in superheat temperature 

was possible even with ordinary carbon-steel tubes. 
| The existing upper superheater loops on the boilers 
| im the Battersea Power Station were of steel with a 
| carbon content of 0-1 per cent. to 0-12 per cent. The 
| average steam temperature was about 875 deg. F. 

| It might be presumed, Mr. Shannon continued, that 
Mr. Bailey had based his assumptions regarding creep 
| stresses in tubes on truly circular forms. A bend 
| might, however, result in a roughly pear-shaped cross- 
| section and the stresses induced in such a bend tending 
|to bring the section to circularity would produce creep 
rates far beyond anything contemplated by Mr. Bailey. 
The paper should not be construed as sanctioning 
highly concentrated creep stresses under high tempera- 
ture conditions. The maximum under any circum- 
stances should be strictly limited. He might mention 
| that his Company’s practice with superheaters was to 
have the high temperature sections so manufactured 
that they could be easily removed without disturbing 
the lower temperature portions. Creep was not neces- 
sarily the predominant feature in superheater behaviour, 

s the limiting conditions were more probably those 
| associated with oxidation. Tests providing data for 
| superheaters would be more acceptable if they were 
| carried out with flue gases and steam. Mr. Shannon 
| then discussed those parts of the paper dealing with 
| bolt and stud material under diminishing stress and 
the initial stresses on steam pipes due to pulling up 
on assembly. 
| Mr. S. A. Main submitted that it was not yet fully 
| realised that steels at high temperatures, viz., above 
| 350 deg. C., assumed a character which nullified existing 
| methods of design based on elastic limit or yield point. 
| There was still a disposition to carry out designs In 





| tests modified only in the respect that it was taken " 
proposed working temperature, and the stee 
for such data. On the 
design based on creep 
-d and confusing 
rated 


|other hand, development of 
had originally taken a rather complicate ) 
|course. Steels at high temperatures approxim 
to viscous materials, and probably this unfamiliar 
| aspect had led to too much notice being taken of the 
| rates of creep in recording the characteristics of —_ 
| resisting steels, the fact that the rate of creep — nd 
}on the time over which the load had been @pP rr 
being overlooked. Rates of creep as & basis a 
rational design were of little use. Mr. Bailey's wor 
lin advocating the usage of the total amount of creee 
| to be expected at the end of a life period was, on the 
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contrary, wholly rational and could be strongly sup- 
ported. Too much had, in the past, been asked of the 
steelmaker ; it was not his work to design structures 
for his customers. Design for high temperatures must 
remain the province of the engineer, and the steelmaker 
should be required to produce steels with the required 
characteristics, e.g., resistance to creep and stability, 
developed to the highest degree. 

His own interest, Mr. Main continued, lay mainly 
in the earlier parts of the paper, in which the creep 
properties of an 0-5 per cent. molybdenum steel were 
compared with those of plain carbon steel. These 

rts contained much of interest to metallurgists. 
He had noticed, as had Mr. Bailey himself, a stiffening 
process going on in that molybdenum steel during the 
progress of a creep test and causing an increased 
resistance to creep while it lasted. Though this process 
seemed not to be regarded as unfavourable in the paper, 
he thought that it might be connected with the ten- 
dency to embrittlement noticed in several other steels. 
It would be safer then to avoid the occurrence of such 
hardening or stiffening during the life period at tempera- 
ture. It had been pointed out in the paper that the 
transitional state might be avoided in service by 
ensuring its accomplishment in a preliminary tempering 
at a sufficiently high temperature for a sufficiently 
long period, but it was then necessary to be content 
with a comparatively low tenacity and creep strength. 
On the other hand, a steel that was sufficiently non- 
sluggish to pass through that stage at a moderate 
tempering temperature was necessarily of too soft a 
character and would not give the desired strength. 
An alternative might lie in a steel so sluggish that the 
transitional stage was not reached even in a long 
life at temperature. Such a steel would be difficult 
to temper, it would necessarily be of specially high 
tenacity and it might, therefore, be difficult to provide 
the necessary toughness. The best solution would seem 
to be a steel which was not subject at all to that tran- 
sitional change. Chromium-molybdenum steel was not 
altogether of that nature, although it was rather better 
than nickel-chromium-molybdenum steel. Mr. Main 
concluded by suggesting that in diagrams showing 
creep strain as ordinates and with the logarithm 
of the time as abscisse, the creep strain should also 
be plotted in logarithms. This method brought out 
features of behaviour not otherwise noticeable. Thus, 
a pronounced upward sweep could be taken as indi- 
cating a metallurgical change causing softening or, 
if it occurred where the total creep had become rather 
large, it would probably represent the actual break- 
down of the material under the stress and approxi- 
mately at what point that had occurred. In the same 
way, a hump on the curve would probably indicate 
the transitional stiffening before referred to. Further, 
the double logarithm form dispelled the false notion 
that creep could be divided into an initial period of 
rapid creep followed by one in which the creep had 
become practically constant. 

Mr. K. Baumann said he welcomed the paper, 
particularly as it had done what he himself had tried 
to do in a paper read before the North-Western Branch* 
five years ago. In this he had emphasised the impor- 
tance of creep with regard to plant operating at high 
temperatures. At that time there was some doubt 
as to this importance, but there should be none now 
as observations in practice and in the laboratory had 
demonstrated it. Mr. Bailey’s task in the latter had 
been enormous and engineers should be grateful 
to him for having so clarified the matter. An impor- 
tant poiut of the paper was that dealing with the extent 
to which creep in one direction was affected by stresses 
at right angles to that direction. Mr. Baumann then 
amplified some of Mr. Bailey’s conclusions on this 
phenomenon. He was inclined to challenge the assump- 
tion in the paper that when creep took place the volume 
of the material did not change. Under elastic deforma- 
tion this was not strictly true. 

Mr. W. Barr made a few comments on the method of 
carrying out the creep tests and the presentation of 
results as given in the first part of the paper. 

Mr. H. L. Guy commenced his remarks by observing 
that Mr. Bailey had greatly simplified an extremely 
complex subject, giving as instances of such simplifica- 
tion the examination of stress distribution in a super- 
heater tube and in a rotating disc. That part of the 
paper dealing with creep under diminishing stress 

helped him in a matter in which he was much 
interested, namely, the suitability of a flange designed 
for certain conditions for use with a different set of 
conditions. The tentative British Standard flange 
tables of 1932, allowed a flange designed for a maximum 
pressure of 1,400 lb. per square inch and a temperature 
of 800 deg. F., to be used for a temperature of 900 deg. F. 
if the pressure were reduced to 900 lb. per square inch. 
The German standardisation authorities allowed the 
‘ame figures for a flange originally designed for a 
Pressure of 1,400 Ib. per square inch and a temperature 
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of 750 deg. F. The British rules, then, allowed a rise 
of 100 deg. F. in temperature, and the German rules 
one of 150 deg. F. Personally, he thought that both 
figures were too high, a temperature rise of 50 deg. F. 
being more nearly the true relationship for a pressure 
drop of 500 lb. per square inch. Mr. Bailey’s method 
allowed a good estimate to be made of the permissible 
change, and on this basis the maximum pressure rise 
allowable worked out to only 48 deg. F. Mr. Guy 
then referred to the rapid progress made in the know- 
ledge of the creep properties of different steels in recent 
years, quoting data from Professor Lea’s paper on “‘ The 
Effect of Low and High Temperatures on Materials ”’* 
in support of his argument. He also referred to a 
letter from Mr. Bailey, published in ENGINEERING,t 
which, he said, had resulted in much research work on 
creep being undertaken. 

Mr. Bailey then briefly replied. As to Mr. Tapsell’s 
first question, he thought it would not be possible to de- 
duce from the creep rate for a short period a prediction 
for conditions at 1,000 hours, as there were differences 
in the shape of the creep curves. Mr. Tapsell had 
stated that better results had been obtained with 
normalised than with quenched and tempered molyb- 
denum steel. Although the 0-5 per cent. molybdenum 
steel referred to in the paper had been quenched and 
tempered, it was virtually a normalised structure, so 
that the properties given for it could be taken to 
represent a normalised steel in which the rate of 
cooling was fairly rapid, but not rapid enough to 
produce hardening of the material. It had been 
found necessary, in their control of that class of material 
to pay some attention to the cooling, and they specified 
that bars below 2} in. in diameter were to be oil- 
quenched, and above that diameter to be water- 
quenched. Mr. Shannon’s remarks were valuable as 
indicating the views of steam users. The fact that 
he had found that carbon steels could be used for 
certain tubes had been indicated as practicable by the 
research work given in the paper. He was glad to 
have such useful confirmation. From the point of 
view of scaling and oxidation, a molybdenum steel and 
a carbon steel were in the same category. But, if 
high pressures were adopted, the use of molybdenum 
steel might become compulsory, as the creep resistance 
properties of the carbon steels would have been 
exceeded. Ona temperature basis, carbon steels were 
not so limited. 

He was interested in Mr. Main’s remarks as to the 
stiffening effect. This effect seemed to be fairly 
general. He regarded it as an initial phase of the 
spheroidisation seen at later stages under the micro- 
scope, and was inclined to think that what happened 
was something of the distortion-hardening type. The 
physical properties of the material in a stiffened condi- 
tion had not been measured, but electrical resistance 
and magnetic permeability measurements had been 
made. With molybdenum steel, in cases where a 
steep rise occurred in the stiffening of the material, 
there was considerable variation, both in electrical 
resistance and magnetic permeability. A good deal 
of further work would be needed to get any quantitative 
basis for reliable conclusions. The double logarithm 
method of plotting was convenient, but needed to be 
used with discrimination. He was much indebted to 
Mr, Baumann for the interest he had taken in the 
investigation, and in reply to his query regarding 
change of volume, would say that after the first test 
made on tubes, the density had been calculated, but 
it had proved of the same order of magnitude as 
initially. Taylor and Quinney had done useful work 
on plastic deformation at temperatures, and had found 
that a constant density was maintained. 











MECHANICAL TRACTION ON THE 


FRENCH WATERWAYS. 


AccorDIne to a paper, entitled “ Mechanical Trac- 
tion on the French Waterways,” which was read by 
Mr. L. P. Alvin before a joint meeting of the British 
Section of the Société des Ingénieurs Civils de France 
and the Institute of Transport, on Monday, March 2, 
the system of navigable waterways in that country 
covered 6,200 miles, of which 4,100 miles were classed as 
main and 2,100 miles as secondary. The fleet was 
composed of 12,000 barges, of which 1,600 were 
equipped with engines. The main waterways carried 
98-2 per cent. of the traffic, which in 1932 amounted 
to 50,000,000 tons. For comparison, it might be 
mentioned that the British canal system had a mileage 
of 2,500 and carried 13,500,000 tons per annum. 
Of the traffic carried, 36-7 cent. in ton-mileage 
was accounted for by mineral fuel, 24-4 per cent. by 
building material, and 11-7 per cent. by agricultural 
produce. Metals and machinery totalled 4-5 per cent., 
and ore 3-2 per. cent, Owing to the existence of coal 
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fields and the metallurgical industry, the canal system 
of northern and eastern France was the most important 
and carried 60 per cent. of the traffic. The St. Quentin 
canal, which carried 7,650,000 tons per annum, was 
by far the greatest thoroughfare of the whole system. 
It was not surprising, therefore, that mechanical 
traction originated in this area. 

After experiments with steam locomotives between 
1873 and 1886, electric traction was first introduced 
in 1895, in the form of a three-wheeled tractor, which 
ran on the towpath, and by 1899 as many as 120 of 
these units were in service between Bethune and Bassin 
Rond, a distance of 50 miles. Owing to damage 
caused to the towpath, tractors running on rails were 
introduced on this section between 1904 and 1907. 
The greater part of this installation was destroyed 
during the war and reconstructed between 1919 and 
1925. By 1927, the section between Fontinettes 
and Janville, a distance of 170 miles, had been con- 
verted, over 400 electric tractors being used, while 
on other sections mechanical traction, either in the 
form of tractors or tugs, was utilised. In 1932 the 
employment of electric traction was rapidly developed, 
the mileage operated by this means being now 680 
and connecting the northern system to Strasbourg 
and Bale. The use of mechanical traction also in- 
creased, especially on branches where the traffic was 
not heavy enough to justify the employment of electric 
traction. By the end of 1935, the total length of water- 
way equipped for mechanical traction was 1,060 miles, 
680 of which were electrified and 1,287 tractors, 1,105 
of which were electrical, were in use. 

The canals allowed the passage of a standard barge 
125 ft. long and 16 ft. 6 in beam, and were 6 ft. 6 in. 
deep between Janville and Lille and 5 ft. 11 in. deep 
elsewhere, so that loads of 315 tons and 285 tons, 
respectively, could be carried. The locks were 135 ft. 
long and 20 ft. wide. The system might be divided 
into three sections, according to the traffic handled. 
In the first, such as the section between Douai and the 
Seine, a maximum of 150 barges might pass a day with 
an annual average of from 50 to 100 a day. On the 
medium traffic section, which included the rest of the 
electrified systems in the north and east, and a few 
systems in the east with mechanical traction, the daily 
average was from 7 to 40 barges, while in the light 
traffic sections, where only from one to seven barges 
passed daily, traction was entirely non-electric. On 
the heavy traffic sections, the capacity of the locks 
was an essential feature. Rapid movement was obtained 
by the use of double locks, by operating the gates and 
sluices electrically, and by arranging the approaches 
so that the time of manceuvring at each end was reduced 
to a minimum. On the medium traffic sections, the 
locks were single, but satisfactory results had been 
obtained by operating the gates and sluices electrically. 
On the light traffic sections, the locks were single and 
were worked by hand. 

On the electrified waterways in the north, horse 
traction had disappeared and until 1927 the proportion 
of motor barges was very small. This proportion 
had increased to from 15 per cent. to 20 per cent. by 
1930, at which figure it Rad since been maintained. 
In the east, horse traction still dealt with from 25 per 
cent. to 30 per cent. of the traffic as recently as 1931, 
but had now almost completely disappeared. Motor 
barges had also lost some of their importance during 
the last three years and now dealt with between 20 per 
cent, and 30 per cent. of the traffic. 

The most widely employed system of electric 
traction was that in which the tractor ran on a metre- 
gauge track laid on one bank of the canal. A supply of 
energy was obtained from a 31-kV three-phase line 
through rectifier substations in which conversion to 
direct current at 600 volts took place. Before the war the 
tractors were fitted with two 10-kW motors, one on 
each axle, but though this system was simple to 
work, it caused skidding. A single motor placed at 
one end of the tractor had therefore been substituted, 
the two axles being coupled together by connecting 
rods, chains, or gearing. The wheel base was also 
reduced from 160 cm. to 110 cm. or 120 om. to allow 
the tractor to pass round 12-m. to 15-m. curves. In 
the north the motor was connected to one axle through 
double-reduction gearing, speed variation being obtained 
by shunting the field coils. The newer tractors used 
in the east weighed from 5 tons to 9 tons and had a 
wheel base of 116 cm. They had outputs of 7 kW, 
8-5 kW, 10 kW, and 13 kW. The power consumed 
depended largely on the nature of the waterway— 
river or canal—the frequency of the locks, and the 
number of barges towed simultaneously. Ona 140-km. 
stretch with 44 double locks and strings of two barges 
it was 1-52 kWh per barge-kilometre, while on a 
175-km. stretch with 49 single locks and single barges 
it was 2-27 kWh per barge-kilometre. This worked 
out at 2-40 francs per 1,000-ton kilometres, compared 
with 7-20 francs for a railway. 

Short stretches of heavy-traffic waterway were 


| equipped with tractors running on tyres and fed from 
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a double trolley wire. These tractors weighed only | 
2-5 tons to 3 tons, and all four wheels were used for | 
transmitting power. Where the traffic was light, | 
2-ton tractors running on tyres and fitted with 5-h.p. | 
Diesel engines were employed. These consumed from 
600 grammes to 700 grammes per barge-kilometre on a | 
non-stop run. Ona limited number of sections, mostly 
underground, electric tugs with a chain under water, | 
electric tractors suspended from a mono-rail, and | 
cables were employed. There was also a barge lift at | 
Fontinettes, near St. Omer. 

As regards operation, the method usually employed | 
was that of exchange, i.e., when two tractors running | 
in opposite directions met they exchanged their loads 
and went back the way they had come. Where the 
traffic was heavy and when a string of barges consisted 
of not more than one or two, a track was sometimes | 
laid on each bank, while where it was light each tractor 
also took its load through to the end of the journey. 
To secure good tion, owing to the essentially 
unbalanced nature of the traffic, one system of 500 miles 
of medium traffic was divided into 20-mile or 30-mile 
sections, each under the supervision of a controller. 
This official received reports from the tractor drivers | 
which enabled the exact position of any barge or | 
tractor to be determined. Towards the end of the | 
day he obtained information from neighbouring control | 
offices regarding the arrivals of barges at each end of 
his section, and was thus able to draw up a schedule 
for the next day’s working and to issue appropriate 
instructions to the tractor drivers. On heavy-traffic 
sections a good deal of this work could be done by 
telephone. This system enabled rigid control to be 
kept of working conditions and ensured that the 
correct dues were paid. 

The employment of mechanical traction had necessi- 
tated a good deal of work being done in improving locks 
and tow-paths. Inefficient methods of underground 
traction had also been eliminated and the water surface 
in the tunnels increased so as to reduce the braking 
.effect of the water. Bends had been straightened out, 
garages built, and finally ports had been established 
at St. Quentin, Bethune and Lille, among other places, 
to facilitate loading and unloading. 





MECHANICAL LUBRICATOR FOR 
CRANKPINS. 


Wuere forced lubrication through holes in the 
shaft webs and crankpin is not adopted for lubrication 
of the big end of a connecting rod, the methods of 
oiling most commonly employed are the comparatively 
crude ones of wiper or splash distribution. Messrs. 
J. and W. Kirkham, Limited, Lark-street Works, Bolton, 
have recently developed the more positive method shown 
in the accompanying illustration. It should be under- 
stood, however, that in its present form it is applicable 
to cranks of the overhung type only, such as are often 
found in large horizontal engines in textile mills, &c. 
The lubricator proper consists of a pump and sight- 
tfeed glass mounted on a bracket at such a height that 
the axis of the pump shaft a is coincident with that of 
the crankshaft, the pin of which is to be lubricated. 
The pump shaft is hollow and is rotated by the arm 5, 
also hollow. This arm is exactly the same length, 
between centres, as the throw of the crank, and is 
-coupled to the pump shaft by a flexible connection, 
the function of which is to absorb shocks or vibration 
and to allow for any minor irregularities in alignment. 
The other end of the arm is connected by a box, seen 
at the right of the illustration, to the end of the crank 
pin through which a hole is drilled communicating with 
the bearing surface. 

The left-hand end of the pump shaft is connected 
by a pipe c to the delivery side of the sight-feed glaas d. 
It will thus be clear that there is a continuous passage 
from the lubricator to the bearing, the oil flow through 
which passage is maintained by centrifugal action 
arising from the rotation of the arm. The oil is 
delivered to the sight-feed glass from the pump, which 
is of the plunger type, and is actuated by an eccentric e, 
on the pump shaft. If necessary, two or more pumps 
ean be provided, the delivery pipes being coupled 
together by a manifold piece terminating in a single 
outlet. 

The lubricator has a regulating device for the 
oil supply, and also ‘or hand flushing. It will be 
realised, however, that the primary function of the 
regulating device is to enable the rate of oil flow to be 
set to correspond with the normal speed of the engine. 








As regards variation of speed the lubricator is self- | 
regulating ; thus, the flow will increase if the engine | 
speeds up and will cease altogether when the engine 
stops. 6 automatic response to actual demands | 

es the lubricator economical in action, a property | 
which is contributed te by the possibility of regulation | 
within very small limits to suit the normal speed of | 
the engine. Should this be altered for a particular | 
period the lubricater can be set to suit. 
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THE ROYAL METEOROLOGICAL 
SOCIETY- 


THE usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, February 19, 
in the Society’s rooms, South Kensington, Dr. F. J. W. 
Whipple, F.Inst.P., President, being in the chair. 
The following papers were read and discussed :— 
“ Rainfall from Above 6,000 Ft., in Relation to Upper 
Wind and Fronts,” by Mr. C. K. M. Douglas, B.A. The 
paper stated that rainfall from above 6,000 ft., and the 
movement of rain areas with the winds at those levels, 
were of importance in forecasting, and sometimes caused 
difficulties. A suggested classification of ‘“ thermal ” 
upper winds was into ideal frontal, frontal zonal, and 
non-frontal types. The upper wind system of an 
ideal front was briefly discussed. Non-frontal “ ther- 
mal” winds sometimes caused an exceptional forward 
extension of a rain area. A rain area was also liable 
to travel in an abnormal manner along a front, owing 
to upper winds of the frontal zonal type. Quasi-frontal 
and non-frontal rainfall, in connection with which 
upper winds were often important, were discussed 
briefly. In an appendix it was shown that the angle of 
slope of a surface of discontinuity should increase as a 
depression deepens, and that in consequence large-scale 
energy transformations were probably related only to 
converging and diverging movements over large areas, 
and only indirectly to surfaces of discontinuity. 

“ Rainfall and Loss Over the Vyrnwy Catchment 
Area,” by Mr. David Lloyd, M.Eng., Assoc.M.Inst.C.E. 
The author pointed out that rain falling over a catch- 
ment area was partly recovered in stream flow. In 
specific periods, rainfall was equated to stream flow 
plus loss. The loss was affected by several causal 
agents. Consequently, in periods of similar rainfall 
the resulting stream flow varied. The relation of stream 
flow to rainfall was deduced by analysing data from 
the Vyrnwy catchment area, where water was im- 
pounded by the Liverpool Corporation Water Under- 
taking. Records were available over a period of 
fifty years. Annual loss was correlated with associated 
rainfall and temperature data by a recent statistical 
method after M. Ezekial, which overcame the inflexi- 
bility of Pearsonian methods. The functional effects of 
rainfall and temperature in terms of loss were described 
numerically and graphically. The percentage of the 
variance in loss die to differences in those causal 
agents suggested the reason why loss could not be 
related to rainfall without taking into consideration 
other causal factors. The relations were given 
for conditions at the area in a reservoired and an 
unreservoired state. 
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CATALOGUES. 


Switchgear.—Catalogue sections relating to the applica- 
tion of cross-jet pots to duplicate oil circuit <ers, 
operating mechanisms, time-limit fuse boxes, and switch- 
gear of the moulded-stone cellular form, have been 
received from Messrs. Ferguson, Pailin, Limited, Higher 
Openshaw, Manchester, 11. 

Pneumatic Tools——A very convenient and concise 

resentation of the dimensions, capacities and duties of 
their standard pneumatic tools for all p . has been 
given in a folder by Messrs. Broom and Wade, Limited, 





| High Wycombe. Small illustrations show the general 


form of the individual designs. 


Hones for Precision Grinding.—A publication introdue 
ing A-B hones, for which great savings in time and trouble 
are claimed, as compared with grinding and lapping, has 
been sent by Messrs. George H. Alexander Machinery, 
Limited, 82-84, Coleshill-street, Birmingham, 4. 


Electric Motors and Accessories.—A number of loose-lea{ 
catalogue inserts have come to hand from Messrs. Higgs 
Motors, Limited, Witton, Birmingham, 6, referring to 
repulsion-start induction motors, .multi-speed squirrel- 
cage motors, crane and hoist motors, control gears, 
undergeared machines and gear units. 

Folding Steel Trestles.—Messrs. W. T. Henley’s Tele- 

raph Works Company, Limited, Holborn-viaduct, 
mdon, E.C.1, have introduced tubular and Pakflat 
folding steel trestles, having advantages in cost, weight, 
and storage space, over wooden trestles. A folder shows 
their construction clearly, and explains their merits. 


Secondhand Machine Tools.—Messrs. George Cohen, 
Sons and Company, Limited, Stanningley, Leeds, having 

urchased the plant and machinery of Messrs. Halley 
Motors, Limited, Yoker, Glasgow, recently issued a cata- 
logue of all the items they have had available for imme- 
diave sale, comprising machine tools in great variety and 
test-house equipment. 

Oil Engines.—A strong case is made out by Mr. A. P. 
Chalkley for the private power stations using oil engines, 
from the standpoints of economy and reliability, in @ 
booklet received from Messrs. Crossley Brothers, Limited, 

mshaw, Manchester, 11. An accompanying folder 
shows something of the wide range of types and sizes 
of engines made by the firm. 


Electric Rail Cars.—The equipment of this type, “4 
vided by Messrs. Ateliers de Construction O6erlikon. 
Oerlikon, Switzerland, for the Swiss Federal Railways. 
forms the principal subject in the Bulletin Oerlikon Nos. 165 
and 166. The British organisation of the firm, Messrs. 
Oerlikon, Limited, has its office at Victoria House, 
Southampton-row, London, W.C.1. 


Fans for Boiler Draught and Wood-Refuse Collection.— 
Induced, forced and balanced draught for boiler plant 
are considered in a pamphlet issued by Messrs. Sturtevant 
Engineering Company, Limited, 147, Queen Victorie- 
street, London, E.C.4. Another pamphlet is on the 
pneumatic collection of wood refuse, dealing with the 
general works’ problems involved. 


Vibrating Screens.—The TY-Rock vibrating screen 
was specially designed for coarse screening, the range 0! 
screening sizes varying from 10 in. to } in. separation. 
The principal advantages, sizes of single, double and triple 
deck units, and means of operation, are all referred to in 
a folder from Messrs. International Combustion, Limited, 
Aldwych House, Aldwych, London, W.C.2. 

Kiosk Substations.—For the provision of comparatively 
small, or temporary, supplies of electrical power 1 
scattered districts, the kiosk substation has afforded aD 
economic solution. Messrs. A. Reyrolle and Company. 
Limited, Hebburn-on-Tyne, in a new leaflet, show various 
designs of equipment of this type, including the switeh- 
gear and transformers, and discuss the advantages they 
possess. 

Air Compressors—Two-stage air compressors have 
been added to the range of products of Messrs. B.E.N. 
Patents, Limited, Gorst-road, Park Royal, London, 
N.W.10. These, as described in leaflet received, have 
Vee twin cylinders, and a vaned flywheel directs 4 blast 
of cooling air over a copper intercooler, as well as the 
cylinder fins. The compressor with its motor 16 placed 
on the top of a suitable air receiver. 
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DIRECT-EXPANSION AIR COOLERS 
FOR COLD STORES. 

By Epaar A. GRIFFITHS. 

Tue relative merits of grids or cooling batteries 
in cold stores has been a matter for discussion for 
many years. There is no doubt that a properly- 
designed grid system, cooling by convection currents 
in the air, has very considerable advantages for 
certain work, such as long storage. Used correctly, 
it is efficient and allows higher humidities to be 
maintained. The work of Dr. A. J. Smith* has 
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|the theoretical figures cannot be attained, owing 
| probably to excessively wet running on the part 
of the machine and the difficulty of equalising the 
liquid-ammonia supply to the different strands of 
piping in the battery. Mr. Louis Chew pointed out, 
fifteen years ago, that coolers inclined over a certain 
angle could be made to operate much drier, and 
the writer has installed several coolers with coils 
set in a vertical plane, some of them being fitted 
with float control valves. While the advantages 
were appreciable, the results were not all that 
could be desired. The coolers were still inclined to 
run rather wet, and, with the float control valves, 
had the additional disadvantage of not working 
well in parallel or lending themselves to high duty 
when forced. Usually, the problem could only be 
met by installing separators and dry-compression 
apparatus which, of course, involves additional 
expenditure. 

Recently, the writer has attacked this problem 
from another angle, by providing forced circulation 
on the air cooler itself and designing a battery more 
in keeping with modern high-duty steam boiler 
practice. The principle of the arrangement will be 
gathered from Fig. 1. The strands of piping are 
short, having a length of about 200 ft. each, and 
are inclined to the horizontal. The pipes are, how- 
ever, connected to a small liquid header at the 
bottom and to a large gas header at the top, the 
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| quite unnecessary to couple them to the dry- 
compression separator. Full-capacity heat-trans- 
mission tests have not yet been made since the 
store is in use, and there would be considerable 
risk in operating coolers of this type which delivered 
air at excessively low temperatures in large volumes, 
as the fruit would suffer damage. At a later 
stage, when the opportunity occurs, figures will 
become available of the permissible duty. Fig. 2, 
it should be noted, is largely diagrammatic ; the 
pipe centres are of course smaller, and the cooler 
is more compact than the illustration would 
indicate. 

It is well known that there is an advantage in 
close pitching of the pipes, but in practice the 
snow accumulation has to be contended with, 
and the experiment has been tried on one-half of 
this cooler of employing a variable pitch. The 
first section of the cooler which meets the incoming 
air has been made with pipes at 9-in. centres in 
staggered layers ; the second half, however, was re- 
duced to 6-in. pitch. The object of this is to have the 
wide spacing where the air first meets the pipes, and 
where most of the snow is deposited, and to change 
the pitch to give improved heat transmission in 
the last part of the cooler. By this means it is 
expected to distribute the duty of the cooler more 
uniformly over all sections. 








THE LEIPZIG FAIR. 
(Continued from page 282.) . 


In continuing our account of some of the 
machine tools exhibited at the Leipzig Fair, it may 
be mentioned that numerous grinding machines 
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shown the very serious part played by evaporation 
in the case of apples in storage. A typical commer- 
cial store containing 100,000 bushels, for instance, 
may lose over 1 lb. in weight per box, and the 
total loss in a season’s working may be equivalent 
to about 1,000/. worth of apples. It is therefore 
advisable to pay attention to any method which 
will minimise evaporation, provided the variety of 
fruit is not detrimentally affected by the higher 
humidity. Unfortunately, there are many cases 
where close stacking and the necessity for prompt 
cooling make it desirable to use forced air circulation, 
and it is in the design of cooling batteries for this 
purpose that there is room for improvement. It 
8 possible that, in some cases, brine sprays are 
put in in order to economise in plant, without giv- 
ing sufficient attention to the possible detrimental | 
effect on the product, or to the reconcentration of | 
the brine after it has been in service for a time. | 
The usual type of air cooler is a battery of cold | 
banks over which the air is circulated by propeller | 
fans, The pipes, of course, frost up in time, especi- | 
ally at the ends, and the pipe spacing has to be | 
arranged to give reasonable room for ice formation | 
before it becomes necessary to thaw down. 

About ten years ago the writer specified the first | 
large cross-tube type of cooler in which the air was | 
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entry being arranged in an inverted U to throw 
down the spray in the top header. The ammonia 
collects in this header and passes down a return 
tube outside the cooler into which is fitted an 
injector. All liquid ammonia entering the cooler 
passes through this nozzle, so that there is a forced 
circulation of ammonia between the two headers. 
By this means it is obviously possible to clear the 
top drum of any liquid ammonia and, moreover, to 
set up a condition of violent agitation in the strands 
of the cooler, which is conducive to improved heat 
transmission. The practical form of a set of 
coolers recently installed by Messrs. Molteno Bros., 
of Elgin, South Africa, in their large apple store, is 
shown in Fig. 2. This consists of over 12,400 ft. | 
of 14-in. bore piping. There are 25 strands of pipe | 
in each section, and two injectors coupled to each 
end of the headers to secure uniformity of cooling. 
Besides the four regulating liquid valves on the 
injectors, there are, in addition, stop valves on the | 
down pipes, so that at any time it is possible to| 
equalise the cooling on one side or the other. The| 
air-circulating fans are each intended to circulate | 
about 40,000 cub. ft. per minute, and the air| 
delivery is taken to the top of the first storey | 
for distribution through the roof trunks. Each | 


cooler is provided with a grid-work of water-spray | 





| features. 


(Ath | 


were included. Of these several embody novel 
The machine shown in Figs. 15 and 16, 
page 332, is made by Messrs. Deutsche-Niles 
Werke A.-G., Berlin-Weissensee, has a reciprocating 


|table, and particular steadiness of the grinding 


wheel is stated to result from the arrangement 
of spindle ball bearings adopted. The lower 
bearing is situated in the centre of the wheel 
itself, its cap being just clear of the wheel-cutting 
surface when this is worn down to the maximum. 
There is thus no overhang of the whesl and, in 
consequence, no deflecting force on the spindle. 
The vertical feed adjustment is very precise, incre- 
ments as small as ©°002 mm. being possible. 
Quick traverse of the wheel slide is provided by 
an independent motor. The actual machine shown 
had a table surface of 275 mm. by 1,000 mm., and 
an infinitely variable speed between 1 m. to 12 m. 
per minute. 

The machine was fitted with the automatic 
sizing control device shown in Fig. 16. The jaws 
at the right are fitted with Widia-tipped gauging 
points, two on the top jaw and one on the bottom 
jaw. The distance between the top and bottom 
points is adjusted by the knurled micrometer 
knob at the top of the column. The devices operate 
as follows. After each double stroke of the table, 
the work is automatically gauged. The outer 
top point is about 0-03 mm. higher than the inner 
one, this distance representing the thickness allowed 
for the finishing cut. Spring adjustment permits of 
the points being pushed on to the work and when 
the wheel is nearing the end of the work at the 
gauging point, the wheel housing makes contact 
with a roller lever and swings the gauge out of the 
way. When the work is ground to the point 
determined by the roughing gauge, the machine 
is automatically stopped. The fine grinding wheel 
is then mounted and the machine re-started, 
continuing to run until the finishing gauge deter- 
mines the final size when it is again automatically 
stopped. 

A multi-operation press shown by Messrs. Hilt- 
mann and Lorenz A.-G., Aue, Saxony, is interesting as 


made to travel across the pipe,. instead of along | pipes, so that within a few hours after shutting | exhibiting development in design. The construc- 


its length. 


This principle of transverse flow was | down, all the frost can be washed off by an ample | tion of this type of press was fully described and 


Well known to steam engineers, and the work of | supply of water taken from the water main or the | illustrated in ENGINEERING, vol. cxxxiv, page 266 


Dr. Ezer Griffiths and Mr. J. H. Awberyt has| 
“nce confirmed that in the laboratory about 100 per 


condenser pond. 
The plant was already equipped with a complete | 


(1932), so it will suffice to say that it consists in 
essence of a number of tools attached to a common 


‘ent. increase in efficiency may be expected. In| dry-compression apparatus, but these batteries|ram, each tool performing a different drawing 
however, the writer’s experience is that | 


>a : Ste -* te 
Food Investigation Board Report, 1932. 
| See Eng 


practice, 


INEERING, vol. exxxvi, page 692 (1933). 





operate direct on to the machines, and results so- 
far show that they function in a much drier condi- | 


tion than any other type tested, and it would be | 


operation on the blank ; the latter is automatically 
transferred from tool to tool at each stroke, a con- 
tinuous flow through the machine being maintained. 
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In the press already dealt with, the whole of the tools; The latter is provided with pick-off gears giving 


were arranged between the columns, but experience 
has shown that a more uniform distribution of load 
is obtainable by giving the first, or blanking tool, an 
independent ram. This is arranged outside the 
columns as may be seen at the left of the photograph 
reproduced in Fig. 17, Plate XX, which shows the 
new design of machine. It is stated that this 
alteration has not only increased the life of the 
tools but has resulted in an output of some 50 per 
cent. more than with the old arrangement. 
material is fed to the blanking tool from a reel by 


RecTPROCATING-TABLE GRINDING MACHINE ; 


The | 


| design was amongst the exhibits of Messrs. Loewe- 


means of roller feed gear, seen at the left of the | 


illustration, in a direction at right angles to the row 
of forming tools. After the first operation, the 
blank is, of course, detached from the strip and is 
then passed automatically and successively under 
the other tools as before. The machine is used for 
forming small cup-shaped parts of complex con- 
tour. 

An interesting milling mahcine was exhibited 
by Messrs. A. W. G. Allgemeine Werkzeugmaschinen 
A.-G., Berlin-Welbensee. This is shown in Fig. 18, 
Plate XX, and is notable among other things for 
its neat appearance, It operates on the so-called 
‘ parallel milling "’ system, that is, the work is fed 
in the direction of the cutter rotation instead of 
against it. It is claimed that this system increases 
the life of the cutters, enables higher cutting speeds 
to be used and gives a finer finish than with opposed 
feed. It is also stated that the power consumption 
is less as the cutter virtually assists the table feed 


'a table surface of 280 mm. by 1,000 mm. 
electrically driven by a spindle-drive motor attached 


instead of tending to retard it, and that thin work | 


may be more readily dealt with. These advantages 
are, however, only gained with some modification to 
the normal table tri verse gear. This consists of two 
traversing screws instead of the normal one. One 
of the screws provides the cutting feed and the 
other the quick return motion. A reversal of the 
direction of the feed drive makes the machine 
available for the ordinary method of cutting. The 
table, which has a surface of 400 mm. by 1,500 
mm., is carried upon a saddle of triangular contour, 
provided with two elevating screws and is itself 
carried on a cylindrical-shaped knee on the vertical 
slide, allowing for cross feed, This cylinder, the 


cover of which is visible in front of the saddle, 
houses the drive of the transverse and vertical 
saddle movements and the feed gear mechanism. 


| is suspended on the left-hand of the saddle. Rapid 


Messrs. DevutscHe-NILES WERKE A.-G. 


36 longitudinal and transverse feeds ranging from 
24 mm. to 950 mm. per minute. The feed motor 


motion is provided in all three directions of move- 
ment. There are 12 spindle speeds, ranging from 
19 r.p.m, to 450 r.p.m., divided into high and low 
sections, each controlled by a separate lever. A 
large dial on the side of the column indicates the 
speed engaged. 

Another milling machine of somewhat unusual 


Gesfiirel A.-G., Berlin. This is shown in Fig. 19, | 
Plate XX, and is of the plain horizontal type with | 
It is 


to the back of the column and a table-drive motor 
on the saddle. As will be seen, the saddle is carried 
on a plain knee with a single elevating screw. The 
longitudinal table traverse is 600 mm., the trans- 
verse traverse is 200 mm., and the vertical adjust- 
ment 400 mm. The spindle in the standard machine 
has nine speeds with a range of from 48 r.p.m. to 
750 r.p.m., but three other ranges are available, the 
lowest speed provided being 35 r.p.m., and the 
highest 1,500 r.p.m. The table has 12 feed rates, 
ranging from 15 mm. to 190 mm. per minute, but 
here again other choices are available, viz., from 
7:5 mm. to 95 mm., or from 30 mm. to 380 mm. 
per minute. The quick-return speed is 1,800 mm. 
per minute. The spindle-speed changes are made 








by the two levers seen on the side of the column, 
but the spindle is stopped and started by a lever on | 
the front of the saddle, also controlling the table | 
movements. The automatic-feed control is effected 
by dogs on the table. An interesting development 
is the hydraulic retardation of the table just after | 
the completion of the cut and at the beginning of | 
the quick-return motion, the spindle speed being | 
simultaneously reduced by a mercury relay. When | 
the work is completed, the spindle is stopped and a 
brake applied by an electromagnetic device. The | 
electric equipment is housed in the base of the | 
column. The sliding feed-change gears are housed | 
in the saddle, and safety overload clutches are | 
provided for both feed and quick-return motions, | 
The cutting lubricant and swarf from the table are | 
led by means of hinged chutes moving with the | 
table, to a tray at the bottom of the machine, the | 
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Fic. 16. Automatic Sizina Contro. Device: 
Messrs. DeutscHE-NILES WERKE A.-G. 


two being separated by gratings in the top of the 
cutting lubricant tank. 

Messrs. L. Schuler A.-G., G6ppingen, showed a 
number of presses of different types. The high- 
speed press seenin Fig. 20, Plate XX, and working on 
strip material, is a good example of modern design. 
The table is fixed and is provided with radiating 
slots for the attachment of dies. The punches are 
fixed to the underside of the ram, which consists 
of a square head with a rod at each corner. The 
rods work in guides and are actuated by the driving 
shaft below the table. Overrunning is prevented 
by a yoke spanning the ram head diagonally. The 
strip material is fed automatically by the roller- 
feed mechanism seen at the left of the illustration. 
This mechanism is operated from the driving shaft 
as shown, and, in turn, operates a similar but 
smaller mechanism on the outlet side, the purpose 
of which is to keep the strip taut. Hold-down 
devices actuated by adjustable screws on the ram- 
head are provided. The arrangement of the drive 
below the table makes for easy access for tool 
assembly, and, in addition, the upper part of the 
machine may be tilted to a considerable angle from 
the vertical round the axis of the driving shaft. 
should such a position be convenient. The low 
situation of the drive also contributes to freedom of 
vibration, and the machine is said to be particularly 
accurate, as the four guides effectively prevent any 
deviation of the punch. Mechanical lubrication is 
provided for the working parts, the lubricator being 
chain-driven from the shaft. Control is by clutch 
and a pedal-operated band brake. Messrs. Schuler 
also showed a 1,000-ton toggle press of a notably 
stiff design, so that it can be used for operations 
requiring a high degree of precision, as, for instance, 
coining. Limits of accuracy not exceeding displace- 
ment of 0-01 mm. between the centres of the punch 
and die are possible in this machine. 

The grinding machine shown in Fig. 21, page 333, 
is made by Messrs. Diskus Werke Frankfurt am 
Main A.-G., and, as will be gathered, has an annular 
work table rotating round a central column carrying 
the grinding wheel ; the latter is driven by a direct- 
coupled motor, the table, of course, having an inde- 
pendent drive. Uniformity of grinding is claimed 
for this machine both as to speed and distribution 
of cutting. 

The strip-forming machine illustrated in Fig. 22, 
page 333, was exhibited by Messrs. Erdmann Kir- 
cheis, Aue, Saxony. It is intended for imparting 
curved or other cross-sectional shapes to flat strip 
and, if desired, bending the material, so formed. 
in a longitudinal direction. ‘The machine is arranged 
in the illustration to produce bicycle mudguards. 
two of which are seen in the foreground. It will be 
recognised that the forming process consists 0! 
passing the strip through a series of pairs of rollers. 
the first pair being flat and being used for transvers 
traightening and the last pair giving the finished 
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GRINDING MACHINE ; 


ANNULAR-TABLE 
Messrs. Diskus WERKE FRANKFURT AM Marin A.-G. 
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Messrs. ERDMANN KIRCHEIS. 


| between different grades and tempers of the metal.| values, and this course gave good indications 


shape. The intermediate pairs of rollers trans- 
form the flat into the curved surface in a series 
of steps. The upper rollers are in each case adjust- 
able vertically, while the last pair have angular 
adjustment also. All the rollers can be adjusted 
in the axial direction. The table has vertical 
adjustment. The mechanism at the right-hand side 
of the machine is fitted when the work is required 
in short lengths, as is the case with bicycle mud- 
guards, The assembly consists of dies and punches 
mounted on a carriage provided with rollers. The 
carriage traverses with the strip during the time 
the cut is being made. The cutting is automatic, 
the movement of the punches being derived from 
the main drive through change gears and cam discs. 
Holes may also be punched in the strips at short 
distances from the cut. The strip-feed mechanism 
is, of course, automatic, and is adjustable not only 
as regards speed, but has a compensating device to 
ensure precise length being maintained should the 
material stretch, a maximum of 40-mm. stretch 
being provided for. The machine is motor-driven, 
transmission being by Vee-belts. 


(To be continued) 








THE INSTITUTE OF METALS. 
(Concluded from page 322. 


CoxtinuinG our report of the twenty-eighth 
annual general meeting of the Institute of Metals, 
held in London, on Wednesday and Thursday, 
March 11 and 12, we have now to deal with the 
inal paper read and discussed on Wednesday 
afternoon, and with Thursday’s proceedings. The 
President, Mr. W. R. Barclay, occupied the chair. 


Derer-DrawinG Test FOR ALUMINIUM. 


The last paper taken on Wednesday afternoon, 
March hl, described “‘ A Deep-Drawing Test for 
Aluminium,” and was by Dr. A. G. C. Gwyer and 





the meeting by Dr. Gwyer. The authors stated that 
their paper referred toa new test for estimating the | 
deep-dra wing quality ofaluminium. They indicated | 
ms application to normal commercial-purity metal | 
im various tempers. The test consisted essentially | 


The addition of a re-drawing operation, however, 
made the test much more sensitive and distinguished 


regarding the drawing properties of the metal. 
Professor T. Turner agreed with Mr. Hignett 


clearly between the drawing properties of the various | that it was necessary to get to know the fundamental 


grades. 
ordinary hand-operated single-acting screw press, 
of the type commonly known as a fly-press. The 
tools employed for the first operation were of the 
inverted combination type, frequently used com- 
mercially for small work, which permitted a double- 
action draw on a single-acting press. The tools 
for the second operation were of the single-acting 
type, and the die was made with 0-25 in. radius. 
It was slightly recessed so that the shell from the 
first operation sat nicely in it. The punch was also 
given a radius of 0-25 in., although it had after- 
wards been realised that better results might 
have been obtained with a smaller radius at this 
point. Before drawing, each circle of aluminium 
was lubricated by wiping it with a clean rag saturated 
with machine oil. No further lubrication was 
necessary even for re-drawing. The application 
of the test to aluminium of commercial purity had 
shown that the various medium tempers had 
surprisingly good drawing properties and might 


| well be used more extensively for this purpose. 


The conclusion had been arrived at that the test, 
although a simple one, appeared to be capable of 


distinguishing small differences in drawing proper- | 


ties that would not be suspected from a study of the 
mechanical properties of the materials. At the 
same time, it furnished much useful information 
concerning the actual behaviour of the metal in deep 
drawing. 

Dr. G. Sachs, who opened the discussion, felt 
that the problem of deep drawing was very compli- 
cated and it was best dealt with by separating it 
into several sectional problems, each of which 
could be considered separately. 


to be able to state, however, that the whole question | metal specimens. 





The press employed for the tests was an| physical properties of materials, but there was 


often a gap between that knowledge and the 
behaviour of the materials in service. It was 
therefore useful to have some simple test which 
approached the conditions required of the material, 
and this the authors’ test did. It appeared to be a 
practical, simple and helpful test. It was somewhat 
surprising to find that the medium-temper alumi- 
nium sheets had given better results than the soft- 
temper material. Dr. C. H. Desch, who spoke 
next, referred again to a fundamental test and 
said that for a number of years he had been interested 
in methods of test in which the true stress, at any 
moment, was plotted against the strain. A tensile, 
compression, or torsion test, in that case, would 
give nearly the same curve and the real work- 
hardening properties of the material were indicated 
by the slope of the first line of the curve. The 
tests were difficult to carry out, however, as they 
involved the measurement of the change in section 
at any stage. The President, in closing the dis- 
cussion, said that industrial metallurgists greatly 
appreciated papers of this type. The authors 
had drawn attention to the relatively small value 
of the ordinary cupping test. Actually, simple 
bending tests gave more information. Even if 
the authors’ test was not complete and perfect, 
it was, nevertheless, very suggestive. 

In a brief reply, Mr. P. C. Varley stated that they 
had not tried the reversed drawing method. They 
had been interested in ascertaining the properties of 
their materials rather than in the design of tools. 
He agreed that the value for reduction of area 
gave useful indications but he had not heard of a 


It was gratifying | satisfactory method for use in connection with sheet- 


If it were possible to obtain a 


was clearer now than it had been even five years| true stress-strain curve over the whole plastic 


ago. 


The next speaker, Mr. N. H. Bulpitt, said range, 


this would undoubtedly yield valuable 


73 that he had obtained better results using the | information. 
‘ir. P.C. Varley. The contribution was presented to| reversed drawing method for the production of | 
aluminium ware, than with the plain drawing | adjourned the meeting until 10 a.m. on the following 


method. 


said that his own opinion of the cupping test was | 


that it was not particuiarly easy to carry out and 
did not yield a great deal of information. It was 


| 


At this stage of the proceedings the President 


Mr. H. W. G. Hignett, who spoke next, | day. 


Errect OF SOLDER ON STRESSED MATERIALS. 
When the members re-assembled on the morning 


of two drawing operations of which the first, or| preferable to ascertain and study the fundamental | of Thursday, March 12, Mr. W. R. Barclay again 


“upping, operation did not alone distinguish clearly | properties of the metal, such as the reduction of area | occupied the chair, and the first paper taken bore 
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the title, ““ The Effect of Molten Solder on Some for example, was not * wetted” by tin after paint- | 450 deg. C., had shown that the duplex compound 


Stressed Materials.” 
Austin, who presented his contribution to the 
meeting, stated that breakages of steel and non- 
ferrous metal parts during assembly by soldering 
whilst subjected to stress, had led to the present 
investigation on the effect of molten solder on 
stressed tensile test pieces of many of the metals 
and alloys used in engineering. As a result of the 
work done, it had been concluded that almost all 
the usual metals, alloys, and steels, employed in 
general engineering, if stressed in tension and in 
contact with molten solder, were susceptible to 
penetration and weakening to a greater or less 
degree. Nickel, Monel metal, and cupro-nickel 
were, however, but slightly affected. The plain 
low-carbon steels, and the lower-carbon pearlitic 
and austenitic heat- and rust-resisting steels did 
not appear as subject to penetration as similar 
steels with higher carbon. The liability to pene- 
tration in the heat-treated alloy steels tested became 
greater with increasing hardness and secondary 
grain-size, especially the former. Neither the temper- 
brittle nor the burnt state appeared of itself to 
increase greatly the susceptibility to penetration 
of the alloy steel tested. The action appeared to 
be not dissimilar to that of discontinuities, notches, 
certain types of chemical attack, or the brittle 
state, and was probably due to intergranular pene- 
tration. The cohesion was reduced, whilst the 
resistance to deformation persisted. It seemed, 
therefore, advisable when soldering parts, especially 
if screwed, or of shape liable to stress concentration, 
to avoid the application of any load or temperature 
gradient which might give rise to tensile stresses 
at the surface in contact with the molten solder. 
The increased deformability shown by aluminium, 
Duralumin, and Elektron, in the presence of molten 
solder, might present a possible means of facilitating 
the hot-forming of these materials. 

The discussion was opened by Mr. H. Sutton, 
who stated that all the materials used by the author 
had been in the relatively soft condition. Should 
it be expected that these materials would behave 
in the same way if they were in the hardened 
or cold-worked condition ? The author had shown 
that cast tin-bronze and aluminium bronze suffered 
rather badly as the result of contact with molten 


solder, the effect on the elongation value being parti- | 


cularly great. One of the author's steels, a nickel- 
chromium-vanadium steel, had been described as 
‘** burnt ” and he would like to know exactly what 
was meant by this term. He had been particularly 
interested in the author’s observations on the light 
alloys Duralumin and Elektron. Improved ductility 
had apparently been obtained with these alloys 
in contact with solder as compared with hot oil. 
He would like to know whether Mr. Austin had 
examined his test pieces for penetration of solder, 
away from the fracture, as he had seen tubes 
which had been bent by filling with solder, which had 
been spoilt by penetration of that alloy. 

Dr. C. H. Desch stated that it was characteristic 
of all failures of this type that the penetration 
was intererystalline. Work which he had done 
some years ago on the penetration of mercury in the 
brasses had shown that either a tensile or bending, 
but not a compression, stress must be present for 
penetration to occur. The behaviour of tin at the 
melting temperature was quite similar to that of 
mercury at room temperature, but the penetration 
of the tin at the high temperature was more pro- 
nounced. He would like to know if the author had 
examined 18/8 austenitic steels in the embrittled 
state. It was interesting to note that the pene- 
tration of molten brass into steel was also inter- 
crystalline. Only inthe last few years had papers 
been submitted on subjects of this kind, but these 
phenomena must nave been noted in workshops 
long before that. 

Dr. R. Genders said that Mr. Austin had preferred 


true of nickel. Consequently, he had carried out 
a test in which a nickel specimen had been definitely 
|“ wetted ” by the tin and had found that the results 
| obtained by Mr. Austin were confirmed. Dr. H. W. 


| Brownsdon, who spoke next, said that Mr. Austin | 
| had stated that although the phenomenon had been | 


found to be very general, certain materials proved 
less susceptible than others ; a selection of materials 
| which would offer resistance to the simultaneous 
'action of stress and solder was thus possible. He 
| (Dr. Brownsdon) suggested that there were solders, 
other than that employed, which could have been 
equally well used and would not have given rise 
to the phenomenon. All the trouble would have 
been eliminated if, for example, a lead-silver solder 
had been employed. He suggested, therefore, 
that a little more trouble be taken in the choice 
of the solder used. The next speaker, Professor T. 


it was the tin which caused the trouble and not the 
lead. If, therefore, it were possible to reduce the 
tin present in the solder the trouble might be 
lessened. 

Mr. J. Cartland emphasised that it was the very 
“ wetting ” of the material by the tin which made 
the solder effective. In closing the discussion, the 


investigation, if pursued, might throw light on the 
nature of technical cohesion and grain boundaries. 
Mr. Barclay added that he was glad that the author 
was looking forward to the future development of 
the method. Many years ago, he continued, they 
had experienced trouble in the nickel industry 
owing to the penetration of nickel sulphide into 
the surface of the metal. This was not allowed 





to happen at the present time, but it was curious | 


to note how serious that penetration could become. 
| The surface of the metal had become oxidised, and 
the action of the sulphur was to convert the nickel 
oxide into nickel sulphide, and the penetration of 
the latter was not dissimilar to the trouble which 
| Mr. Austin had investigated. Microscopic examina- 
| tion of a section had shown that the penetration had 
reached amazing depths, and that it was inter- 
crystalline or intergranular in character. 

In a brief reply, Mr. Austin stated that the first 
stage in scientific research was the collection of 
observations. Work-hardened materials would, he 
felt, be more susceptible to penetration. In season- 
| cracking tests on various alloys the harder-drawn 
| materials appeared to crack more quickly and more 
readily than less severely worked materials. It 
|was difficult to give an adequate definition of 
|‘ burning” in alloy steels. This term referred to 
permanently overheated steels, or steels in which 
| the grain size could not be refined by heat-treatment 
|methods. The austenitic steels which he had 
examined seemed to behave in a manner similar to 
/many of the non-ferrous metals. He was glad to 
|have Dr. Genders’ confirmation that there was 


j}absence of penetration in the case of nickel. In| 


janswer to Dr. Brownsdon, the analysis and some 
properties of the solder employed had been given 
in the paper. He had tried 50: 50 tin-lead solder, 
but had found that better joints could be secured 
with the 3:2 eutectic tin-lead solder actually 
employed. He was quite aware that other solders 
could be and were used for alloy steels. He agreed 
with Mr. Cartland that wetting by the tin was 
necessary for successful soldering with tin-lead 
solder. 


Hor-TINNING OF COPPER. 


| 

, 

| The next two papers on the agenda, namely, 
|** The Hot-Tinning of Copper: The Attack on the 
| Basis Metal and its Effects,” by Mr. E. J. Daniels, 


jand “The Influence of Surface Cuprous Oxide 
| Inclusions on the Porosity of Hot-Tinned Coatings 


Turner, stated that apparently in a lead-tin solder | 


President drew attention to Mr. Austin’s last con- | 
clusion, which was to the effect that the method of | 


The author, Mr. G. Wesley | ing with zinc chloride, and he believed the same was | layer of Cu,Sn, superimposed on Cu,Sn was invari. 


ably present. The duplex layer broke up almos 
as fast as it formed, leading to contamination o 
both the tin bath and the tin coating. This gop. 
tamination increased rapidly with increase jy 
temperature, and caused important effects in th. 
smoothness of tin coatings to an extent which wa 
| influenced by the degree of contamination and th 
quality of the basis metal. 

Dr. W. D. Jones, in reading his contribution j 
abstract, stated that preliminary tests indicat, 
that the production of porous, irregular tin coating, 
on copper during hot-tinning was associated wit) 
the presence of inclusions of cuprous oxide in th 
copper base, and that relatively non-porous, smoot) 
coatings were produced in the absence of such 
inclusions. The presence of cuprous oxide inclusions 
could be readily detected by amalgamation of th: 
copper surface at room temperature by the use of 
acid mercuric chloride. Copper containing oxide: 
inclusions could be made to give non-porous smooth 
coatings by certain special pre-treatments which 
reduced the cuprous oxide to metal. Thus, th 
copper might simply be immersed for some minutes 
in cold hypophosphorous acid (2 per cent. to 50 per 
cent.), or treated cathodically in dilute caustic soda 
| solution, the latter process being the more satisfac. 
|tory. Smooth tin coatings were readily obtained 
| on oxygen-free copper in the absence of any special 
| pre-treatment, and this material was recommended 
| as the most suitable for hot-tinning. This was con 
| sistent with the view that cuprous oxide inclusion; 
| in other types of copper were a major cause of the 
| production of irregular, highly-porous coatings. 

The discussion was opened by Mr. D. J. Mac. 
naughtan, who pointed out that this year 75,000 tons 
of tin would be spread, in a thin film of a thickness 
| of between one and two ten-thousandths of an 
|inch, chiefly on steel, but also on copper. Hence 
| the interest which attached to the large number of 
| Papers which were being published dealing with the 
coating of tin on to metals. In the case of steel, 
at least 30 defects had been investigated, and in 
Anglo-Saxon countries about 100 different names 
had been given to these, some of them very bad 
ones. What was called by one name in one area 
was covered by another term in another area, but 
all defects could be included in the one term “ irre- 
gularity.”” 

Mr. H. J. Miller, who confined himself to Dr. 
Jones’s paper, stated that in tough-pitch copper the 
oxygen content generally amounted to 0-05 per 
cent., and in the fabricated forms this was present 
in extremely minute, slightly-elongated particles, 
the average size of which was 0-01 mm. It was 
difficult to associate these tiny particles with the 
coarse irregularities shown in the paper. He was 
aware, however, of the differences present when 
sheets were obtained from flat cakes. While the 
bulk of the copper contained 0-05 per cent. of 
oxygen, the percentage at the surface was consider- 
ably greater owing to absorption while in the molten 
condition. When sheets were obtained from 
vertically-cast cakes there was no difference between 
the two sides. The method proposed by Dr. Jones 
for the elimination of cuprous oxide inclusions by 
immersion in hypophosphorous acid was vers 
ingenious, and likely to be adopted in practice. 

Mr. H. W. Hignett said that particles of slag had 
exactly the same effect as cuprous oxide inclusions; 
|tin did not adhere to them. Mr. Daniels’ paper 
| had shown that, in the first place, a very clos 
| control of the temperature of the bath was essentia! 
|—much more essential, in fact, than had previousl) 
| been supposed. Secondly, as the operator relieé 
| upon the sinking of the excess tin-copper compound 
| to the bottom of the bath to preserve the purity 0! 
| its composition, the bath should be heated from 
the top. Thirdly, agitation of the bath should. 
obviously, be avoided. Dr. R. Kerr, who spok 


| 


| 








the tensile test to the bend test for stressing his | of Copper,” by Dr. W. D. Jones, were taken together | next, said that Dr. Jones had stated that, after 


specimens. The former had the disadvantage 
that when a crack occurred locally the stress axis 
moved and the conditions were difficult to 
define. In the bend test, on the other hand, the 
fracture and stress were localised. The painting of 
the author’s specimens with zinc chloride, for testing 
under solder, was not satisfactory. Aluminium, 


was 


for the purpose of discussion. 

Mr. E. J. Daniels, in presenting his contribution 
to the meeting, stated that the examination of 
cross-sections of tin and solder coatings produced 
on copper by dipping for short times comparable 
with practice, over a wide range of temperature, 
namely, 5 seconds and 3° seconds, and 250 deg. to 


treating the copper cathodically in dilute caustt 
‘soda solution for reducing the cuprous oxide t 
| metal, the caustic soda should be washed off befor 
|tinning. In commercial practice this would prove 
| difficult. He wondered, therefore, whether t risodium 
phosphate could be used, as this could be easily 
removed by subsequent washing. The next speaker. 
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Dr. T. P. Hoar, also referred to this question. He 
aid that the difficulty of washing off the caustic 
oda might be overcome by trying trisodium phos- 
shate, as suggested by Dr. Kerr, sodium carbonate, 
o some other salt. After all, the evolution of 
jydrogen was the factor of importance, and a little 
farther work would enable a suitable salt, which 
sould subsequently easily wash off, to be found. 

In a brief reply, Mr. Daniels said that in hori- 
pntally-cast copper one side was bad while the 
other side was good, and he would like to know if 
Mr. Miller could supply him with slabs cast in various 
ways. He agreed with Mr. Hignett regarding the 
necessity for a close control of the temperature. 
The porosity rose very rapidly with a rise in the 
dipping temperature and in the dipping time. Dr. 
Jones, who also briefly replied, stated that he had 
employed a highly oxidised copper, having an oxygen 
content of 0-86 per cent., merely to facilitate 
investigation. An oxygen content of 0-05 per cent., 
however, definitely did have an influence in causing 
imegularities in the tin coating. When he had 
suggested nickel-gauze anodes and an electrolyte 
of caustic soda for the cathodic treatment he had 
not meant to suggest that these materials were 
the only ones which could be used. Others, which 
no doubt would give more successful results, could 
be employed. In a final comment the President 
sated that the two papers constituted admirable 
iustrations to the address which he had delivered 
on the previous day. Here were contributions 
containing the results of researches, inspired by one 
of the development associations, being discussed 
by metallurgists some of whom were members of 
other development associations, while the Institute 
of Metals provided the platform on which the 
discussions took place. 


EtectroLytTic Test FoR Zinc CoATINGS ON WIRE. 


The last paper considered at the concluding 
session of the meeting dealt with “ An Electrolytic 
Test for Zine Coatings on Wire,” and was by 
Mr. 8. C. Britton. The author, who read his con- 
tribution in abstract, explained that a test for zinc 
coatings on wires had been designed to overcome 
the objections to tests based on chemical dissolution. 
Two tests were, in fact, proposed, the first being a 
stripping test designed to estimate the weight of 
coating which must be removed by uniform attack 
before the iron base was exposed. In the second 
test the wire was subjected to a wrapping treatment, 
iz. it was wound round a mandrel so that a length 
of 12 in. was fully coiled. The sample was then 
wmwound and straightened and subjected to a 
stripping test designed to gauge the liability of the 
coating to cracking. The stripping test was carried 
out by electrolysis in a specially designed cell, a 
fixed current density being employed so that each 
mit of testing time corresponded to a known weight 
ot coating. At the end of the test, a short dip in 
copper-sulphate solution served to show whether 
the iron base had been exposed. The test was 
primarily intended to ascertain whether a coating 
met a specification but could be used to determine 
the actual thickness of coatings. Potential measure- 
ments made during strippings provided information 
oncerning the structure of coatings. Thus it had 
been shown that close-wiped coatings and “ galvan- 
nealed ” coatings* consisted almost entirely of zinc- 
rn alloy. Field tests had demonstrated that the 
test described gave satisfactory results for condi- 
tons of atmospheric exposure, and in this respect 
Was superior to the Preece test, which had marked 
shortcomings. 

The discussion was opened by Dr. O. F. Hudson, 
who said that it was generally admitted that the 
“opper sulphate dip test for zine coatings was by 
ho means an ideal test. In this test the zinc was 
removed at a faster rate than zinc-iron alloy. 
Hence coatings such as the electrogalvanised were 
“tripped faster than hot-dipped coatings and much 
r than galvannealed coatings. The electrolytic 
est, worked out and described by Mr. Britton, 
—_ the coating ata uniform rate, irrespective 
~P method of application of the coating, i.e., 

removed zine and the zinc-alloy layer at sub- 
ene - 





. P 
ia this process the wire is heated in a tubular furnace 
tely after leaving the bath of zinc. Eb.E. 
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true measure of the thickness of the coating. 
Assuming it was proved that the life of a coating, 
under conditions of atmospheric corrosion, was not 
dependent on the character of the coating, the new 
test should be applicable to all types of zine coatings 
as a specification test. As the author had pointed 
out, his test could only be applied to single uniform 
samples, such as wire and strip, and could not, in 
its present form, be used conveniently for compli- 
cated shapes. It was not as easy to carry out as 
the copper sulphate dip test, nor was it so rapid, 
but it was nevertheless comparatively simple, and 
should not strain the resources of the laboratory or 
testing department of any works. Mr. Britton 
had pointed out that, with a large external resist- 
ance, changes in the cell did not materially affect 
the current flowing; he might have pointed out, 
moreover, that under these conditions normal 
variations of the voltage of the mains supply also 
had no material effect. The test must, however, 
be judged by practical experience gained in its 
application, and it was to be hoped that galvanisers 
and inspectors would give it a thorough trial and 
assist in its development. 

The next speaker was Mr. F. O. Barralet, who read 
a contribution prepared by his colleague, Mr. 
Richards, in the unavoidable absence of the latter. 
This stated that Mr. Richards did not agree with 
the implied suggestion that the effective thickness 
of the zine was the minimum thickness. If a 
galvanised article, having a number of widely 
separated small bare spots, was exposed to the 
outdoor atmosphere in an urban district, the spots 
would not rust at once, and, when they did rust, 
the destruction of the iron would not be at any- 
thing approaching the rate of rusting of ordinary 
bare iron so long as the rusting areas remained small. 
The length of time they remained small would 
depend not on the original thickness of zinc at the 
rusty spot, but on the thickness of the zinc imme- 
diately surrounding the rust spot. This thickness 
could best be given by the average zinc-thickness 
measurement, rather than the minimum thickness. 
In the general case the effective thickness of the 
zinc would be somewhere between the minimum 
and average thickness but would probably be 
nearer the latter. With regard to the actual 
details of the test, one large difficulty would have 
| to be overcome if it were to be applicable in works, 
| where the supply voltage might vary by a com- 
paratively large fraction. One method would be to 
jemploy a testing battery, but this involved con- 
siderable expense and also the bother of mainten- 
ance. Two suggestions might be made. The first 
was that instead of taking current direct from the 
mains supply through a series resistance, it should 
be taken from a potentiometer on the mains, and 
a constant current kept in the potentiometer by 
means of a Barretter control. The second method, 
which had rather a greater appeal, was to substi- 
tute, for the ammeter in the circuit, an ampere- 
hour meter. Then, instead of specifying that the 
wire should withstand a current of one ampere 
flowing for five minutes, it would be laid down 
that the wire should withstand five ampere-minutes, 
or 300 coulombs. 

Mr. L. Kenworthy, in closing the discussion, said 
that he had used Mr. Britton’s test and had been 
much impressed by its utility. He had tested a 
number of coatings containing aluminium up to 
3 per cent. and tin up to 2 per cent., and had never 
obtained abnormal results. It seemed fair to 
assume that the accuracy of the test would not be 
impaired by the presence of other metals along 
with the zinc, and, from a theoretical point of view, 
there was no reason to think otherwise. 

Mr. Britton, in a brief reply, stated that Dr. 
Hudson had referred to the ease and rapidity with 
which the copper sulphate dipping could be carried 
out. What with troubles introduced by false end 
points and other complications, the test was by no 
means as easy as it seemed at first sight. Properly 
applied, however, the copper sulphate test might 
still have its uses when great speed of testing was 
required. With regard to the control of current in 
his test, he had come to the conclusion that, for 
practical purposes, sufficient accuracy was attained 
by the method which he had set down. 
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stantially the same rates. Consequently it gave a| The President then thanked the authors of all 


the papers for their contributions, and declared 
that the business meeting had come to an end. 
Votes of thanks to the Institution of Mechanical 
Engineers for the accommodation they had kindly 
afforded for the meeting, and to the administrators 
who had invited members of the Institute to visit 
their offices and laboratories, that afternoon, 
terminated the proceedings. Before declaring the 
meeting closed, however, the President announced 
that the May Lecture of the Institute would be 
delivered in that same hall by Mr. C. C. Paterson, 
0.B.E., Director of Research, Messrs. The General 
Electric Company, Limited, Wembley, at 8 p.m., on 
Wednesday, May 6. Mr. Paterson would deal with 
“The Escape of Electricity from Metals: Its 
Practical Consequences.” The autumn meeting, in 
Paris, would take place from September 14 to 18. 

In the afternoon visits were paid to The British 
Broadcasting Corporation, Broadcasting House, 
Langham-place, London, to the Royal Observatory 
and the Fuel Research Station, Greenwich, and to 
the offices of Messrs. Associated Newspapers, 
Limited, Carmelite-street, and Messrs. The Daily 
News, Limited, Bouverie-street, London. 








THE SURGING OF A THREE-PHASE 
GENERATOR. 


By T. F. Watt, D.Sc., D.Eng. 


In a previous article* the oscillation of a three- 
phase generator running in parallel with a large 
supply system was considered for the case of swings 
of small amplitude and it was pointed out that the 
method then discussed did not apply when large 
amplitudes were involved. The investigation of 
the case in which the rotor surges over angles of 
large magnitude is of great practical importance, 
and it is the purpose of this article to show how this 
problem may be dealt with in a way which is easy 
to apply and yet which is exact for all practical 
purposes. 

If a generator is running in parallel with a large 
supply system such that the terminal voltage may 
be assumed to remain constant for all conditions 
of load, and if a heavy load is suddenly applied to, 
or removed from, the machine—in the extreme case, 
if a short circuit occurs on the line—the machine 
will be set surging over a wide angular range, and 
it is necessary to be able to define the consequent 
oscillation so as to be able to predict the con- 
ditions under which the machine can remain in 
step or alternatively, to consider what means are 
available which can automatically come into 
operation to hold the machine in step either per- 
manently or, in the case of a short circuit, for a 
limited time until the short circuit fault has had 
time to clear. 

Referring to the vector diagram of Fig. 1, page 336, 
the terminal pressure per phase is shown by the vector 
V and the e.m.f. corresponding to the excitation 
and as obtained from the open circuit characteristic, 
is shown by the vector Eg. The angle between the 
vectors V and Eg is © and it has already been 
shownf that the total power developed by the 
machine is 


W=3VI- Ex sin © watts, 


E, + Ex 
where Ex = I xq and is the e.m.f. which is necessary 
to overcome the synchronous reactance 2%. For a 
machine with a cylindrical rotor, the synchronous 
reactance xq may usually be considered to be a 
constant and the power developed may then be 
written 





— 
sin@® = 3V lik 


f 
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W = Waar 8in © watts. 
where W,,,, is directly proportional to the e.m.f. 
Ey to which the machine is excited. The torque 
developed will then be 
T = Tmax 8in © kg. m. 
where 
AE Win 2 k 
9-81 x 2m(r.p.s.) age 
For a machine with a cylindrical rotor therefore, 
the torque will be a sine function of the angular 


Tmax 








* ENGINEERING, Vol. cxxxix, pages 109 and 150 (1935.) 
+ Loc, cit. 
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displacement for a given value of the excitation 
e.m.f. Eg. It is to be observed, however, that this | 
simple sinusoidal relationship for the torque does | 
not hold in the case of a salient-pole machine. 
Further reference to this case will be made in what 
follows. 

Machine with Cylindrical Rotor and Negligible | 
Damping.—Suppose the machine is running steadily | 
under the condition defined by the point A in Fig. 2, | 
the torque being 7 and the angular displace- | 
ment ©, and suppose that the driving torque is| 
then suddenly increased to the value tg which| 
corresponds to a steady running condition as 
defined by the point B in Fig. 2. Immediately | 
after the driving torque has been increased there 
will be a surplus torque (rg, — 74) which is available | 
for accelerating the rotor and, when the damping 
is negligible, the equation of motion for any angle © | 
(in electrical radians) will be 

J 


sin ® 
8lp 


© = Ts Tas (1) 


where J kg.-m.* is the moment of inertia of the 
rotating field system, and p is the number of pairs 
of poles. 

The solution of this equation cannot be expressed 
in any simple mathematical form and the most 
practicable way of dealing with it is by considering 
the energy relationships as follows. 

The kinetic energy A U which will be acquired 
by the rotating field system when © increases by 
the amount A © will be 


(Te Pune sin@)AO be 
Pp 

But the quantity (7,3 — tmaz sin ©) A © is the 
area of the elementary strip a b cd shown in Fig. 2, 
so that the total kinetic energy which the rotating 
system will acquire whilst accelerating will be 
given by the expression 


AU 


» mm. 


Or 
(Te — Trae 81NnO)dIO. 
+ @a 


U = 

Pp 

a a San .. om 
and this is — times the area A B / in Fig. 2. 

When the angle of displacement becomes ©, 
the speed becomes a maximum since the driving | 
torque is then equal to the developed torque of the | 
machine. The angle © continues to increase, | 
however, beyond the value ©, and the electrical | 
torque developed then exceeds the driving torque 
so that a retardation of the rotating system is pro- | 
duced. A little consideration will show that the | 
retardation becomes zero when the angular dis- | 
placement is @o, Fig. 2, such that 

Area A Bf = Area BC g 

The slip 8 for any value of the angle © may be | 

found as follows, 


so that 


and 


Now 


hence 
s 


981 U (5. SdS 
?* 


Ss? 
| 


From equations (2) and (3) it follows that.* 


4 
= Sa? ne 


«) 
S* = K {sin @, — sin Q@) dO 
OA, 


that is, 


Ss? K [(@ — @,) sin Oy + (cos © cos @,)] . (4) 


where 


JS Dine 

O Sl rx 
and is termed the “ mechanical time constant ™ 
of the machine. It is the time which would be 
required for the rotating system to acquire the full 


In this expression for K the quantity Tyre 


* See also R. Riidenberg, Hlektrische Schaltvorginge, 
3rd edition, 


| Tmax = 
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speed of synchronism when starting from rest, it| slip is zero and the rotor then begins to accelerate 
being assumed that the normal full load torque ty | in the direction of decreasing ©. The negative slip 
is applied and that there is no friction or other|shown in Fig. 3b by the broken line curve jg 
loss. That is to say, it is assumed that the whole | obtained by a precisely similar procedure to that 
of the energy supplied is utilised in accelerating | used for the curve of positive slip. 

the rotor. Since it has been assumed that the damping is 

As an example, take a 25,000 kW three-phase | zero the slip becomes zero again when the 

generator with mechanical time constant! © = 15° and the slip curve thus forms a closed 


“hss Fig.1. 
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Tec 10 seconds. The normal torque is rx 
8,100 kg. m. and the peak value of the torque is 
11,400 kg. m. The machine is running 
initially under the condition that the angular dis- 
placement is Oy, 15 0-262 radian in electrical | 
measure. The driving torque is then suddenly | 
increased that ©, = 45° = 0-786 radian as) 
shown in Fig. 3a. The frequency is 50. 

The value of the constant K in equation (4) is| 
found from these data to be 0-0009. The expression | loop. As a matter of fact, 
for the slip S for any angle © is then slip is the reflection in the 

S* = 0-0009 [(@ — 0-262) 0-707 + (cos @ — 0-966)} | for negative slip. The 

. ; | persist indefinitely if 

By means of this expression the slip may be plotted | eect arises to suppress it. 
as a function of the angle © and the slip relationship| The time required for the surge may 
so obtained is shown in Fig. 3d. It will be seen | graphically as follows. Since 
that the slip reaches a maximum when © = 03 = | 
45° and becomes zero when @ = @, = 85°. The! 
value of @,¢ so obtained is such that-the shaded | 
area AG B is equal to the shaded area BDC in| or, 
Fig. 3a. 

When the angular displacement is Qo = 85° the 
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surge will consequently 
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it follows that 
| through B shall be equal to or greater than the 
— area below the torque line through B. 

BL ak oe achine with Cylindrical. Rotor and Provided with 
If, — fore, the values of ete Damping Grids.—The damping torque due to the 
function of © as shown in Fig. 4, the time of swing | damping grids will be 
will be given by the shaded area. That is to say, de 
the time taken for the rotor to swing from the a cc) 
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3 be plotted as aif 


Fig.6. 











| Viz., that the shaded area above the torque line 


: 
value of the slip is much reduced and that the 
surge is practically suppressed after two or three 
swings. 

If, for the same damping grid characteristic, the 
equation (5) is applied to the conditions specified 
in the second example, the resultant slip curve shown 
in Fig. 5¢ is obtained. It is now seen that, 
whereas for the undamped rotor the machine could 
not remain in step under the conditions specified 
[see Fig. 56] the effect of the damping grids is 
such that the maximum angular displacement is 
only 97° and again the surge rapidly dies away. 
The damping grids thus make it possible to run the 
| machine at torque values much nearer the maximum 
Tmaz Without risk of falling out of step when a heavy 
surge is developed. In other words, the damping 
grids considerably increase the “ dynamic stability ” 
of the machine. 

The Salient Pole Machine.—When the machine 
has salient poles the relationship between the torque 
and the angular displacement is not a sine curve. 
The actual torque curve in any particular case can 
be constructed by means of the vector diagram, 
taking into account the variation of the synchronous 
‘reactance x, with the angle ©. For example, the 
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one | where Sy is the slip necessary to develop the normal 
= coos 'torque ry as already explained in the previous 
d, | article.* 
- | The equation (1) for the oscillation of the rotor 
>a | may now be written 
J - . Tx ,, . - 
, | ooo 81 p © + a © + Trax. 8i1n O = Tp 
) 0-008 fe Substituting @ = ,,,, S this equation becomes, 
% ‘ " 8 
: 0-006} @® = 981 [™ — Tnax. In O — 75 =. | 
g Leis ; 
oo It is easy to deduce the expression for the slip 
= 0-010 corresponding to equation (4), above, viz., 
Y S?=— K [ @ — ©,) sin ©», + (cos © — cos @,) 


© 





angle 9 15° to @= 85° will be given by | Tx 
evaluating the shaded area shown in Fig. 4. For| — S» tnaz. | Sd | . : . - (5) 
the data used in this example and for which Fig. 4 | a 
has been drawn, the time of swing has been found to | rhere 
be 0-57 secc d where 
§ mynd. 9 
As a second ex . belies Sta tbe , K = —,—_ 
oa cot cat rete aiid 
§ e exception tha e angle Qs | .. before. 


is now 55°, the initial angle being 15° as before. | . , ae : 
These conditions are shown in Fig. 5a. ‘If the | The solution of this equation is best obtained by 


sli "nt ' y he. sare, | the graphical step-by-step method, and with a little 
rg = ae eae an Beil yi practice it is easy to plot the slip curve accurately. 
observed that the dip ‘euthes @ arent Sere ehen Suppose, for example, that the damping grids are 
© = 55° but that it - nob Wihhenseaitedeedun such that a 10 per cent. slip will develop the full 
zero. It reaches ‘a’ thinfmum —s> wins corre. | 084 torque 7,. Then for the data given in the 
sponding to the point D in Fig. 5a. It then | first example the graphical solution of equation (5) 
mereases and will continue to hy Bc until the ——— ot on gen in Fig. 3c. R, oon 
machine falls | be observ at the maximum angular displace- 
It will poy eel y len cule dieek ties deadiad ool | ment during the first swing of the rotor is only 72° as 

| compared with 85° for the undamped swing shown 

in Fig. 3b. Tt is also seen that the maximum 





BMD in Fig. 5ais less than the shaded area AG B| 


= this further illustrates the required condition | 





ready stated, if the machine is to remain in step, “© Loe. cit. 
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| 
| torque curve as constructed for a 10 kW three- 
| phase generator with rotating armature is shown 
|in Fig. 6 for the condition for which the excitation 
| is reduced. below the normal yalue, and this. curve 
|has been found to be in close agreement with the 
|torque relationship as experimentally obtained. 
| The method already explained in the foregoing in- 
| vestigation is equally applicable to the salient pole 
machine, and all questions as to the behaviour of 
such a machine when subjected to heavy surging 
can be satisfactorily and simply dealt with in this 
way. The treatment is slightly more laborious 
| than in the case of the machine with a cylindrical 
rotor, since the relationship corresponding to the 
equation (2) cannot be integrated mathematically 
but must be dealt with by graphical integration. 
Holding a Surging Machine in Step for a Limited 
Time by Means of Impulse Excitation —In many 
cases the voltage regulator of the normal Tirrill 
type is not sufficiently rapid in dealing with a change 
of generator pressure, and a much more rapid action 
can be obtained by means of a supplementary 
regulating device as shown diagrammatically* in 
Fig. 7. In this diagram the normal type of Tirrill 
regulator is shown in control of the field circuit of an 
auxiliary exciter. The armature terminals of this 
auxiliary machine are connected to the field of the 
main exciter through a large resistance R. When 
an abnormally large drop occurs in the, generator 
| pressure, this resistance is automatically short 
cireuited and, in a particular case, this resulted in a 





* See A. Mandl, Hlektrische Hochleistungeibertragung 
(edited by R. Riidenberg). 
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rise of the potential difference applied to the field 
of the main exciter rising at the rate of 600 volts 
per second. If this increase of the main exciter field 
was unable to restore the generator terminal pressure 
within 15 seconds, the generator would be cut out 
of circuit. Suppose, for example, a short circuit 
occurs between two transmission lines. The effect 
of such a short circuit is to increase the effective 
reactance of the line and consequently to reduce 
the torque which will be developed for a given 
excitation [see, for example, equation (1)}. 

Referring to Fig. 8 suppose the machine is 
running with an excitation such that the torque 
developed is given by the curve Odab. Let the 
driving torque be represented by the line A A so that 
the machine is running steadily under the conditions 
defined by the point d, that is, near the limit of 
static stability. If short circuit occurs 
between two lines the torque developed by the 
machine will be given by a curve such as Oc b and 
consequently the rotor will be powerfully accelerated 
by the surplus driving torque as determined by the 
shaded area below the line A A in Fig. 8. If, when 
the angular retardation has reached a value corre- 
sponding to the point k, the short circuit is removed 
so that the curve Oab for the developed torque 
is re-established, it will be clear from the investiga- 
tion given in the earlier part of this article, that the 
machine cannot remain in step since the braking 
energy (as represented by the shaded area above the 
line A A) is so much smaller than the energy due to 
the acceleration as represented by the shaded area 
below the line A A. 

Now consider the conditions illustrated in Fig. 9. 
If, when the short circuit occurs between two lines 
the impulse excitation apparatus comes into opera 
tion and produces a rapid rise of the exciting 
current so that the torque developed is now repre- 
sented by the curve Ar, and if the short circuit is 
cleared when the rotor displacement has reached a 
value defined by the point r, then the curve of 
developed torque corresponding to the greatly 
augmented excitation will be as shown by nm. It 
will be clear from this diagram that in this case the 
braking action which is available before the machine 
falls out of step, that is, the energy corresponding 
to the shaded area fn m, will be greatly in excess 
of the energy which has been expended in accelerat- 
ing the rotating system as represented by the shaded 
area hdr. It is thus seen that, if the short circuit 
does not persist for more than a short period, 
the impulse excitation may hold the machine 
in step for a sufficiently long time to enable 
the short circuit to be cleared. It may thus be 
said that impulse excitation makes possible the 
operation of a generator nearer the limit of static 
stability than would otherwise be safe. 
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2,600-B.H.P. ARMSTRONG-SULZER 
MARINE OIL ENGINE. 


THe two main engines for the M.S. Matua, a twin- 
serew cargo and passenger vessel for the Union Steam 
Ship Company of New Zealand, Limited, have just 
been completed by Messrs, Sir W. G. Armstrong Whit- 
worth and Company (Engineers), Limited, Scotswood 
Works, Newcaatle on-Tyne The vessel herself 
being built by Messrs. R. and W. Hawthorn, Leslie an 
Company, Limited, Hebburn-on-Tyne. The engines, 
one of which is illustrated in Figs. 1 to 5, on this page 
and on Plate X XI, are of the Armstrong-Sulzer single- 
acting airless-injection type, and operate on the two- 
stroke cycle, Each engine has six cylinders with a 
bore of 600 mm. (23 in.). The piston stroke is 
1,130 mm. (3 ft. 84 in.), and each engine is designed to 
develop 2,600 brake horse-power at 120 r.p.m. in service. 
Particulars of the actual performance on the test bed 
are given later 

The general construction of the engines can best be 
gathered from the sectional views, Figs. 2 and 3, from 
which it will be seen that they have many features in 
common with earlier models of the same type, but 
incorporate some interesting modifications. The 
cylinder jackets are cooled with sea water and the 
pistons and fuel valves with fresh water, the water 
and also the oil services being maintained by indepen- 
dent'electrically-driven pumps. An emergency cut-out 
valve is fitted, by means of which the engine is stopped 
if the pressure of either the water or oil falls below a 
certain point. The cylinders and guide bars are 
lubricated by positive mechanical pumps operated 
from the camshaft, and clearly visible in Fig. 3. Special 
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2,600-B.H.P. AIRLESS-INJECTION 
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Fie. 1. GENERAL VIEW OF E 


lubricating-oil saving devices are fitted in the engines 
to reduce splashing to a minimum, scrapers being 
supplied to all crosshead bearings. The leak-off oil 
is led to outlets at the bottom end of the connecting 
rods. Adjustment of the mechanical lubricators for 
the guide bars ensures that no wastage takes place, 
and with similar adjustment for the cylinder lubricating 
oil, the consumption for the engine is reduced to a | 
minimum. The scavenge blowers, supplied by Messrs. 
Armstrong Whitworth, are electrically driven. Two 
are being provided, either being of sufficient size to 
supply the air required for both engines at full power. 
The engines are fitted with Michell-type thrust blocks 
contained in an extension of the bedplate, and fitted 
with special thrust-recording gear. The general 
design of the Sulzer engine is well known, and has been | 
frequently illustrated by examples in our columns, and 
we therefore propose to concentrate on the special 
features of the Armstrong-Sulzer modelfillustrated. The 
cylinder cover is made in two parts, as shown in Fig. 2, 
the lower part, in which the combustion space is formed, 
being cooled by forced circulation. The upper parts of 
the liner are subjected to intensive cooling by a special 
arrangement of the water The fuel valve 
and air starting valve are fitted in separate openings 
in the cylinder cover, the fuel valve being in the centre. 
The fuel valves are cooled with fresh water, and the 
air starting valves are arranged to serve as decom- 
pression valves when starting operations are being 
carried out. The arrangement of the valves in the 
cylinder heads is clearly shown in Fig. 4. A lantern 
space is arranged in the cylinder jacket to enable ex- 
amination of the piston skirt to be carried out when 
the engine is working. Scraper rings are provided, as 
shown in Fig. 3, to prevent contamination of the 
crankcase oil, The camshaft is totally enclosed, and 
is driven by a train of wheels located at the after end | 
of the engine. The casing containing the shaft can | 
be seen in Figs. 1 and 2, and it will be observed from 
the latter figure that the fuel pumps are mounted in 
pairs above the camshaft. The casing also incor- 
porates the air-starting timing valves in two groups of 
three, and the indicator gear drive for each cylinder. 
The fuel injection is controlled from a shaft run- 
ning parallel with the camshaft, the fuel pemp | 
suction valves being adjusted as required throug 
the manceuvring gear. In the fuel-injection system 
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NGINE FROM STARBOARD SIDE 


adopted, the fuel-pump cams are symmetrical for ahead 
and astern running. A single cam thus serves both 
purposes, and there is no reversing mechanism con- 
nected with the fuel pumps, the whole reversing process 
being effected at the starting-air distributing valves. 
Means are provided for cutting out any cylinder while 
running if required. The indicating gear can be fitted 
on any cylinder, and phase gear is provided so that the 
diagrams can be thrown 90 deg. out of phase for checking 
the timing and ignition. 

The manceuvring gear, shown in Fig. 5, is extremely 
simple, only a fuel lever and a starting-air lever, in 
conjunction with connections to the telegraph, being 
necessary for the complete control of the engine. The 
fuel lever is connected with the eccentrics on the 
fuel-pump regulating valves, and controls the quantity 
of the fuel, and the timing, to suit the required power. 
The lever is also interconnected to a servo-motor 
which operates on the fuel control shaft by means of a 
high-pressure oil supply. There are two safety devices 
in the oil supply to the servo-motor. The first of these 
is the overspeed governor, which is driven by gearing 
from the crankshaft at the forward end of the engine. 
If the engine speed exceeds a pre-determined figure, the 
governor shuts off the oil supply to the servo-motor, 
thus cutting off the fuel supply. The second safety 
device is connected with the engine-room telegraph 
and the engine crankshaft. When the telegraph a 
moved to the “ ahead ” or “ astern” position in reply 
to an order from the bridge, the oil pressure 15 hs 
to the servo-motor so that the fuel pumps can ™ 
controlled by the hand lever. There is also a tp 
device which is connected to the same oil control, 
and driven from the main crankshaft. This device 
so arranged that should the engine turn in the opposite 
direction to that indicated on the telegraph, the fuel 
is cut off. As shown in Fig. 5, in addition to the tele- 
graph and fuel and air levers already referred to, we 
control platform is also provided with a counter am 
tachometer, together with the usual gauges. 

The starting-air mechanism is entirely air-operatee. 
A separate cam sleeve is fitted for each set of three 
cylinders, the sleeve incorp \rating three ahead and three 
astern cams. The cams are brought into the required 
position by moving the cam shaft in the fore and aft 
direction by an oil servo-motor. When the telegraph 
reply handle is put into the “ahead” or ~ astern 
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TESTS OF 


Readings. 


Time. 


(Lb.). 
Speed (r.p.m.). 


Brake Load 


| Date 


Adjusted to }? Load. : 
5,55 0-40 | 2,042 | 674 
50 | 110-40 | 2,042 | 674 | 
50 | 110-50 | 2,043 | 675 | 
550 | 109-90 | 2,032 ' 678 


5.3.36 | 9.0 a.m. to 10.0 a.m, 
5.3.36 | 10.0 a.m. to 11.0 a.m. 
5.3 





36 | 11.0 a.m. to 12.0 a.m, 
36 | 12.0 a.m. to 1.0 p.m. 


Adjusted to } Load. 
4,270 | 94-90 , 1,349 | 


3.36 1.30 p.m. to 2.30 p.m. ] 
94-80 | 1,347 | 459 | 








3.36 2.30 p.m. to 3.30 p.m. | 4,270 | | 
3.36 | 3.30 pum. to 4.30 p.m. | 4.270 95-00 | 1,350 | 460 | 
3.36 4.30 p.m. to 5.30 p.m, 14.270 | 94-70 | 1,346 J 


Full Load. 


2,692 803 


5.3.36 7.0 p.m. to 11.0 p.m, 6,750 | 119-63 | 

63.36 | 11.0 p.m. to 3.0 a.m. | 6,750 | 120-85 | 2,720 | 903 
6.3.36 | 3.0a.m.to8.0a.m. | 6,750 | 120-05 | 2,700 | 898 

Over Load. 

6.3.36 | 8.30 a.m. to 9.30 a.m. | 7,090 | 126-7 986 | 
63.36 9.30 a.m. to 10.30 a.m.) 7,090 ° } 982 | 
6.3.36 | 10.30 a.m. to 11.30 a.m.| 7,090 O88 
63 986 | 





3.36 | 11.30 a.m. to 12.30 an 7,090 





position, the cam shaft is moved to bring the respective l 
air cams under the starting control valves. Thus when | 
the starting handle is moved from the ‘* manceuvring ” | 
position to one of the starting positions, either one or 
both groups of cylinders are put on to air as required. | 
An interlock is arranged through a valve connected to 
the handle which moves the timing-gear pinion. This | 
interlock ensures that it is not possible to put starting | 
air on to the engine when the turning gear is in mesh. | 
Records of the shop trials on the port engine are given 
in the accompanying table. The trials extended over | 
72 hours, the tests given in the table being preceded by 
a full-load trial extending over approximately 46 hours. | 
The latter trial was divided up into a number of sections, 
the majority of four hours’ duration, in which the engine | 
was run for from one to five periods of 30 minutes | 
each. The brake load throughout all these periods was 
6,750 lb. and the separate sections were distinguished 
by slight variations in speed. The lowest speed was 
118-6 r.p.m., at which the engine was run for three | 
periods of 30 minutes each. The principal results 
obtained were: Brake horse-power developed, 2,668 ; 
fuel consumption per brake horse-power hour, 0-333 Ib.; | 
m.i.p., 88-1 lb. per square inch ; total indicated horse- | 
power, 3,070 ; and mechanical efficiency, 87-1 per cent. 
The highest speed at which the engine was run during | 
the 46-hour trial was 121-1 r.p.m., the test comprising 
four 30-minute periods. The principal results were : 
Brake horse-power, 2,725 ; fuel consumption per brake 
horse-power hour, 0-33 Ib. ; m.i.p., 87-7 lb. per square | 
inch; total indicated horse-power, 3,105; and} 
mechanical efficiency, 87-7 per cent. The average fuel | 
consumption over the whole of the 46-hour trial was | 
0-331 lb. per brake horse-power hour. The figures | 
given in the table for the remaining tests are self- | 
explanatory, but the low revolutions at which steady | 
fring could be maintained may be emphasised, together | 
with the very satisfactory economy in fuel consumption. | 
The fuel used throughout the trials was Iranian Diesel | 
oil, with a calorific value of 19,300 B.Th.U. per Ib. | 
and a specific gravity at 20 deg. C. of 0-885. 























LETTER TO THE EDITOR. 


THE FUTURE OF STEAM 
PROPULSION. 


To tHe Eprror or ENGINEERING. 


‘ik, —I have read with considerable interest Mr. John 
Johnson's lecture on “ The Future of Steam Propul- 
‘ion, which appeared in the January 17 issue of 
ENGINEERING, page 72. I was particularly interested 
in Mr. Johnson’s statements in reference to gearing, and 
Was very much surprised to learn of the many and 
“pparently quite serious difficulties experienced with 
marine gearing. Unless British practice in relation to 
= pressures, design and workmanship is quite 
Merent from ours in the United States, it is difficult 
‘o understand that such failures as have occurred are 
Possible. The company with which the writer is 
“sociated has produced high-speed helical gearing for | 
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more than forty years, and marine gearing for about 
twenty years, and in the case of De Laval marine 
gearing, the writer does not know of a single case of 
failure as experienced by Mr. Johnson. 

It is true that on some of the early De Laval war-time 
gear reductions for cargo vessels a certain amount of 
wear occurred which, however, invariably was traced 
either to poor foundation, resulting in misalignment, or 
to faulty operation, such as fouling of the oiling 
system, &c. The expense for upkeep and repairs of 
all De Laval marine gears in service to-day has been 
practically nil. No gear has ever been removed from 
a ship to be recut after a short time of service. 

Just to cite one case, the writer might refer to the 
double gear reduction on the 8.8. Munargo, which has 
been in service since 1921 and during that time has 
steamed over 1} million miles. At a recent inspection, 
practically no wear could be detected either on the 
gears or the bearings, which have not been renewed 
since the ship was put in commission. Many similar 
cases could be given, and I believe that many other 
gear manufacturers in this country could produce 
records of equal performance. 

Mr. Johnson’s experience with marine gearing may 
to some extent explain the relation between production 
of steam ships and motor ships in Great Britain. In 
this country steam propulsion still occupies a pre- 
dominating position, probably to a great extent due 
to the excellent performance records of practically all 
vessels equipped with geared turbines, whether of the 
single or double reduction type. 

Very truly yours, 
Messrs. De Laval TURBINE CoMPANY. 
A. PETERSON, 
Chief Engineer Pump and Compressor Dept. 
Trenton, N.J., 
S.A 


February 28, 1938. 








INSTITUTION oF Navat Arcurrects.—The Council of 
the Institution of Naval Architects, 2, Adam-street, 
Adelphi-terrace, London, W.C.2, has awarded the 
Premium of the Institution for the year 1935 to Mr. J. L. 
Scott, for his paper “A Simplified Form of Direct 
Flooding Calculations,”” and the Wakeham Prize for 
1935 to Mr. W. H. C. Nicholas, for his paper “ The 
Evolution of the Modern Steam Trawler with Super- 
heating.” The Premium and Prize will be presented at 
eneral meeting on Wednes- 
day, April 1, at the Royal Society of Arts, John-street, 


London, W.C.2. 


Launcu or H.M. Destroyers “ Hero ” AND “ HERE- 
warp.”-—The two destroyers H.M.S.8S. Hero and Here- 
ward were launched from the Naval Yard, High Walker, 
of Messrs. Vickers-Armstrongs Limited, on March 10. 
The vessels are of the H Class of destroyers and are being 
built to the order of Messrs. The Parsons Marine Steam 
Turbine Company, Limited, for the British Admiralty, 
the machinery being supplied by Messrs. The Parsons 
Marine Steam Turbine Company. In addition to these 
two vessels Messrs. Vickers-Armstrongs have in course 
of construction at the Naval Yard, H.M.S. Newcastle, 
which was launched in January, and H.M.S. Sheffield, 
which is on the stocks, both these cruisers being of the 
Southampton Class. 
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LABOUR NOTES. 


Tue National Council of Aircraft Workers, which 
represents many, though not all, of the organised 
engineering operatives, has approached the aircraft 
manufacturing firms which are not members of the 
Engineering and Allied Employers’ National Federation 
for higher wages and improved conditions. The 
Council desires, it is understood, an advance of 14d. an 
hour on all recognised rates for timeworkers, with an 
equivalent increase for pieceworkers; time and a 
half for overtime and double time for Sundays and 
holidays ; and a guarantee of at least 334 per cent. 
above time rates for operatives under all systems of 
payment by results. The Amalgamated Engineering 
Union and the National Union of Sheet Metal Workers, 
which negotiated with representatives of the 
employers, the settlement of the De Havilland stoppage, 
are not associated with the National Council of 
Aircraft Workers. 


The Ministry of Labour Gazette states that among 
workpeople between the ages of 16 and 64, insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage of unemployed was 15-4 at 
February 24, as compared with 16-3 at January 20, 
and 17-5 at February 25, 1935. For males alone the 
percentage at February 24, was 17-3, and for females 
10-3. At January 20, the corresponding percentages 
were 18-5 and 10-5, and at February 25, 1935, they 
were 19-7 and 11-4. 


At February 24, there were 1,677,077 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 55,426 
less than at January 20, and 163,059 less than at 
February 25, 1935. The total included 1,325,670 
men, 61,242 boys, 232,518 women, and 57,647 girls 
It was made up of 650,057 insured persons with claims 
for insurance benefit, 689,672 applicants for unem- 
ployment allowances, 196,210 other insured persons 
(including 24,726 insured juveniles under 16 years of 
age) not in receipt of benefit or unemployment allow- 
ances, and 141,138 uninsured persons. 

There were registered as unemployed in Great 
Britain, 177,204 men, 4,136 boys, 73,841 women, and 
4,111 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 
total of 259,292 was 85,825 less than at January 20, 
and 94,256 less than at February 25, 1935. It included 
232,504 persons with claims for insurance benefit, 
11,301 applicants for unemployment allowances, 
and 15,487 persons not in receipt of benefit or unem 
ployment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain, 86,442 men, 186 boys, 1,998 women, 
and 26 girls; these are largely employed in dock 
and harbour service. The total of 88,652 was 6,550 
more than at January 20, but 3,127 less than at 





February 25, 1935. It included 68,427 persons with 
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claims for insurance benefit, 19,442 applicants for 
unemployment allowances, and 783 persons not in| 
receipt of benefit or unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
February resulted in an increase of over 12,0001. in the 
weekly full-time wages of 179,000 workpeople, and a 
decrease of 7601. in those of 25,000 workpeople. The 
principal groups of workers affected by increases in 
rates of wages were seamen, men employed by civil- 
engineering contractors, building-trade operatives in 
Scotland, and coal miners in Warwickshire. The work- 
people who sustained reductions in rates of wages were 





coal miners at Cannock Chase and the higher paid | . 


workers employed in steel-sheet rolling mills and in 
galvanising processes. The changes so far reported in 
the two completed months of 1936 are estimated to have 
resulted in a net increase of nearly 188,0001. per week 
in the full-time rates of about 1,188,000 workpeople, 
and in a net decrease of about 400/. in those of nearly 
11,000 workpeople. f 

The number of trade disputes involving stoppages of 
work reported to the Department as beginning in Febru- 
ary, was 54. In addition, eight disputes which began 
before February were still in progress at the beginning 
of the month. The number of workpeople involved in 








the above disputes (including workpeople thrown out of 
work at the establishments where the disputes occurred) 
was about 34,500, and the aggregate duration in Feb- 
ruary of the disputes was about 212,000 working days. 


Replying to a deputation from the Union of Post 
Office Workers, which asked for the introduction in 
the Post Office of the forty-hour and five-day week, 
Major Tryon, the Postmaster-General, said that he was 
unable to accept the general proposition that the Post 
Office should set an example to other employers. The 
proposal for a universal 40-hour week has not only been 
widely canvassed in this country, but had also been 
discussed internationally at Geneva, and the Govern- 
ment must be careful not to prejudice the full considera- 
tion in all its bearings of a general proposition fraught 
with such far-reaching implications. The Government 
had not felt able to accept the principle of a 40-hour 
week. When account was taken of meal reliefs granted 
within working hours and the various time allowances 
in respect of inconvenient attendances, it was clear 
that the average working hours of the Post Office staff 
were substantially below the nominal 48 hours a week, 
and that the Post Office staff was thus already favour- 
ably treated as compared with employees in industry 
generally. 


Moreover, Major Tryon went on to say, apart from 
hours of work, the staff of the Post Office enjoyed valu- 
able privileges in the matter of pensions, &c., in com 
parison with outside workers generally, and the present 
proposal was in reality a request for a further sub- 
stantial privilege which could not at present be sup- 
ported by analogy from industry. Further, the heavy 
additional cost, estimated by the union themselves at 
some 2,000,000/. a year immediately and certain ulti- 
mately to amount to very much more, was a factor 
which could not be ignored. For these reasons he felt 
unable to accept the union’s claim in the form in which 
it was presented. He assured them, however, that the 
representations they had made in favour of a reduction 
of working hours in the Post Office would receive care- 
ful examination and be made the subject of full inquiry. 


Interesting particulars of the wages paid to seamen 

American vessels engaged in overseas trade are 
given in a paper published by the United States 
Bureau of Labour Statistics. Reports from 400 
ships have been summarised, and, after allowing for 
differences between types of vessels and also between 
individual ships, the writer states that the monthly wages 
of chief engineers average 252 dols. with 25 
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= per cent. 
earning less than 230 dols., and 25 per cent. earning 
more than 260 dols. The earnings of first assistant 
engineers and of first mates are practically identical 
as regards the average (about 170 dols.), and the 
interquartile ’’ range (157-50 dols, to 185 dols.). There 
is the same similarity of earnings for second assistant 
engineers and second mates, who average about 146 





dols, Third mates, chief stewards, and fourth mates 
average 126 dols. to 131 dols. 
. 
The similarity in the earnings of third mates and | 
fourth mates is stated to be due to the fact that fourth 
mates are found only on the larger vessels where monthly | 
wage rates in general are higher than they are on/ 
smaller vessels which carry third mates. The monthly 
wages of radio operators, second stewards and junior | 
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engineers average between 94 dols, and 98 dols. Fifty 
per cent. of the radio operators earn from 85 dols. to 105 
dols., and the comparable range in the two other cases is 
about 88 dols. to 100 dols. Cooks average 100 dols. 
and second cooks 78 dols., but in each of these occupa- 
tions there is an exceptionally large range ; 25 per cent. 
of the cooks earn less than 80 dols. and 25 per cent. 
earn more than 120 dols., while the respective figures 
for second cooks are 65 dols. and 90 dols. Carpenters 
and boatswains average 68 dols and 65 dols., respec- 
tively, and the “interquartile ’’ range is approximately 
from 60 dols. to 77 dols. One half of the oilers, and 
also the water tenders, earn from 60 dols. to 65 dols. 
amonth. There is little difference between the earnings 
of firemen and able seamen, who average about 53 dols. 
or 54dols. Coal passers average 43 dols. a month, ordin- 
ry seamen 36 dols., and mess boys 35 dols. 


Three trade unions, the Federation of Metal and 
Allied Unions, the Machine Tool and Foundry Workers’ 
Union, and the Transport Workers’ Union of New York 
City, have amalgamated with the American Inter- 
national Association of Machinists. In the course of a 
welcome to the members of the absorbed bodies, the 
editor of the Machinists’ Monthly Journal says that 
the amalgamation will result in increased opportunities 
to organise those eligible for membership, and it would 
be an act of wisdom on the part of other similar inde- 
pendent bodies to follow the example of the new- 
comers. The doors of the International Association, 
it is added, “ are wide open to all workers, male and 
female, who are engaged in, or actively connected 
with, the Machinists’ trade—who have a standing 
invitation to join one of the most democratic, militant, 
progressive trade unions on this or any other continent.” 


At the end of February, 13,171 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,” compared with 14,322 
at the end of January. The number of members on 
superannuation benefit decreased from 1,953 to 1,926, 
and the number of members on sick benefit increased 
from 891 to 916. In February, the expenses amounted 
to 2,8981. 15s. 74d.; in January, which had to bear 
five weeks’ outlays, they were 3,5561. 14s. 74d. There 
was a net increase of 40 inthe membership. Commenting 
upon the better figures, Mr. Hill says :—‘‘ All present 
indications are that this improvement in trade will 
continue. Now is the time and opportunity for a 
collective organising effort, as we shall need all our 
strength to meet the new conditions which the Govern- 
ment is planning to thrust upon us by a war panic.” 


Besides regulating the working conditions of em- 
ployees of distributive co-operative societies, an agree- 


|ment, to which the Central Union of Finnish Distri- 


butive Societies and the Finnish Council of Trade 
Unions are parties, contains detailed provisions relating 
to sympathetic strikes. In case of a strike being called 
for the purpose of improving the working conditions of 
certain trades, the employees of the co-operative 
societies in the trades concerned will not cease work 
provided, on notice from the trade unions, the distri- 
butive co-operative societies agree to put into effect 
during the strike the new conditions claimed. When 
the strike is settled, the distributive co-operative 
societies will adhere to the collective agreements con- 
cluded with private undertakings or, should no such 
agreement be concluded, will maintain the conditions 
previously in force. When a strike is called to resist 
an attempt to lower wages or otherwise impose less 
advantageous working conditions, the strike will not 
affect the employees of the co-operative societies if 
the societies agree to maintain, during the strike, the 
conditions and wages previously in force. 


A Bill relating to the 40-hour week has been intro- 
duced in the French Chamber of Deputies. The 
preamble states that the reduction of hours of work 
to 40 in the week would create new employment 
involving an increase of one-fifth in the number of 
full-time workers, thus putting an end to technological 
unemployment. The reduction of hours would not 
involve any decrease in wages. It would result in an 
increase in costs of production of about 5 per cent., 
but this would be balanced by the increase in turnover 
resulting from the rise in the consuming power of 
hundreds of thousands of persons and also by the 
reduction of taxes which would result from the decrease 
in the cost of public assistance. The 40-hour week 
would be put into effect by means of administrative 
regulations in the same way as the 48-hour week is 
enforced at present, by occupations, industries, trades, 
or occupational groups, either for the whole country 
or for specified areas. The regulations would be issued 
on the proposal of the National Labour Board after 
consultation with the district labour boards concerned. 
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Permanent exemptions might be allowed for prepara- 
tory or supplementary work, and temporary exemp. 
tions to cope with a sudden rush of work, a national 
emergency or actual or threatened accidents. 


The weekly organ of the International Labour Office 
at Geneva states that the critical position of many 
technicians, architects, engineers, &c., in the Swiss 
Canton of Vaud has led to the establishment of an 
office in which a number of these workers can be 
occupied in rotation at work in their own professions, 
The scheme was set on foot by the Vaud Engineers’ 
and Architects’ Society, with the aid of the Federal 
Department of Industry, Arts and Crafts and Labour, 
At the moment it is hoped to occupy 25 persons in 
this way; the expense is estimated at 65,000 francs, 
The Federal Government will bear 40 per cent. of the 
cost of the wages or salaries allowed, and the cantonal 
and local authorities will each defray half of the 
remainder. 





STEAM-LOCOMOTIVE TESTS. 


At the meeting of the Engineers’ German Circle 
held at the Institution of Mechanical Engineers on 
March 16, a lecture entitled “‘ Versuche mit Dampfloko- 
motiven”’ (Steam-Locomotive Tests) was delivered 
by Professor Dr.-Ing. Felix Meineke. The chair was 
taken by Dr. 8. J. Davies. In a short opening speech, 
Mr. H. N. Gresley, the president of the Institution of 
Mechanical Engineers, expressed the satisfaction of the 
Institution with the continued success and usefulness 
of the Circle, as was indicated by the attendance of 
over 100 that evening. He welcomed Dr. Meineke 
and referred to mechanism he had invented which 
enabled two-cylinder locomotives to be tested up to 
the highest speeds on a stationary plant. The details 
of this arrangement were subsequently described in 
the lecture. 

At the outset, Professor Meineke differentiated 
between the two aims of locomotive testing. The first 
was to meet the requirements of the traffic department, 
which wished to know whether a certain schedule 
could be maintained over a given route with a given 
train weight. The second was to provide the locomo- 
tive builder with scientific data. Formerly, as in 
Stephenson's time, locomotive design was purely 
intuitive ; then followed rule-of-thumb methods and 
the engineer’s pocket-book, aided by much practical 
experience. The modern locomotive builder, however, 
needed surer foundations for his designs ; for example, 
data regarding steam temperature in the boiler and 
cylinders, and the losses in the cylinders. Scientific 
locomotive research was concerning itself increasingly 
with such fundamental questions. To-day locomotives 
with steam pressures of up to 300 Ib. per square inch 
could be designed fairly exactly according to calcula- 
tion, although there remained some uncertainty regard- 
ing superheat and draught in the boiler. But this 
was chiefly by using empirical methods, and progress 
was only possible by means of more scientific data 
regarding old types and good intuition in the design 
of new types. 

Turning to methods of testing, Professor Meineke 
first dealt with the dynamometer car, and pointed out 
that if the gradient profile of the route of the test 
was uneven, nothing could be constant and it was 
impossible to obtain any reliable measurements. For 
scientific purposes, i.e., the obtaining of data on which 
calculations could safely be based, it was essential 
that drawbar pull and speed should not vary. Long 
stretches of track with even gradients were necessary, 
and the methods of Lomonossoff in Russia, Czeczott in 
Poland, and of the German State Railways depended 
on the availability of such stretches. The German 
method, in which brake locomotives were employed in 
conjunction with a dynamometer car but no other 
vehicles, had the advantage that the prescribed test 
conditions could be quickly reached since the brake 
locomotives at first helped to accelerate the train. 
Tests of this kind were of the greatest use for calculating 
the most economic train schedules, and were particu- 
larly valuable for large railways on which locomotives 
of a similar type were employed on various routes. 
The results obtained also provided the designer with 
reliable data on which to base his ain calculations. 
The original methods evolved by Lomonossoff had 
been developed to a high pitch of perfection in Poland 
and Germany. For boiler investigations only, sta- 
tionary tests could be carried out admirably by 
removing the valves and opening the regulator. This 
method had the disadvantage, however, that evapora- 
tion proceeded rather more vigorously than in normal 
running since the blast was more effective on account 
of the improvement of the condition of the exhaust 
steam through throttling. In order to obtain con- 
stancy of all the test conditions, it was a great conve- 
nience to transfer the test from the track to the 
laboratory ; hence the origin of testing plants. 
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Professor Meineke then described briefly the testing 
plants that have been built and the various methods 
of braking adopted. Most of these plants soon became 
obsolete on account of the growing power of locomo- 
tives, and even modern testing plants were often 
unable to deal with powerful locomotives at very high 
speeds such as were to-day of particular importance. 
Qne reason for this was the serious effect of the 
unbalanced forces of a two-cylinder locomotive which 
set up recoil, nosing, and rolling. The rolling was 
harmless, and nosing hardly dangerous, because it 
was mostly taken up by the bogie return springs or 
running axles and was damped through friction. The 
recoil effect was, however, extremely detrimental. 
This was the phenomenon which produces the well- 
known jagged drawbar-pull line in the dynamometer 
car. It was caused by the unbalanced reciprocati 
forces of the motion of the locomotive and was limi’ 
inamount. But when the recoil could not take place 
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directly attached to the motor, but at the balancing 
apparatus short lengths of hose were inserted to take 
up small movements. This apparatus could be added 
to an existing testing plant and enabled existing 
locomotives to be tested at the highest speeds. 
Finally, Professor Meineke compared the dynamo- 
meter-car and testing-plant methods. Road tests 
under constant conditions could give scientific data if 
properly carried out. For traffic purposes they had 
the advantage that the useful drawbar pull was directly 
measured and that the cooling effect of | the atmosphere 
(both harmful as well as useful) and also its resistance 
were included. The testing plant, on the other hand, 
was independent of traffic conditions, and therefore 
specially valuable for scientific investigations. The 
drawbar pull had to be calculated, and at high speeds 
a wind tunnel was necessary to complete the data. 
The plant could be made adaptable to various gauges 





for testing locomotives for export ; but the capital 
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freely, as on a testing plant, very large forces arose | 


which increased with the square of the speed. Not 
only were these forces transmitted through the dynamo- 
meter to the foundations, but they seriously impaired 
the accuracy of measurements. The whole testing 
plant was so violently shaken that large two-cylinder 
locomotives could not be run at much higher speeds 
than 50 m.p.h. 

In order to overcome this difficulty, Professor 
Meineke had made use of an old and very simple 
means of balancing reciprocating masses. It con- 
sisted of a pair of weights revolving in opposite direc- 
tions, Figs. 1 to 3 showed two such opposed pairs of 
weights, which lay approximately in the vertical plane 
of the cylinders and revolved at the same speed as the 
driving wheels. The weights were built up of separate 
plates so that they could be adjusted to the unbalanced 
weight of the motion of the locomotive under test. 
Both pairs of weights were carried on shafts which 
were coupled together by gear wheels. The shafts 
Were carried in a frame suspended through a spring 
from a crane and fastened, after removal of the 
buffers, to the buffer beam of the locomotive. Thus 
only horizontal forces were transmitted to the loco- 
motive. The apparatus was driven hydraulically 
from the driving wheels of the locomotive by four 
‘ingle-acting pistons at 90 deg. working through a 
‘lide-block on a crankpin. Water, not oil, was the 
Working fluid, since this gave the lowest friction loss ; 
and since all the cranks ran in roller bearings, very 
little power was absorbed, even at high speeds. Fig. 4 
owed the motor, the crank-arm of which was driven 
°Y Means of a connection to a coupling rod. At high 
Speeds @ pressure of 280 Ib. to 400 lb. per square inch 
Was set up in the pipes through acceleration of the 
Water, In order to avoid cavities due to the loss of 
Water through the safety valves or by leakage, small 
‘uction valves were provided on each pipe which 
ili connected to the main. These also served for 

ing the pipes when they were connected up, the air 

ing expelled through a small valve at the highest 
Point of the water cylinder. The four pipes were 
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cost was high, and it might be said that the dynamo- 
meter car, used under constant conditions, was 
necessary, whilst the test plant was a luxury. 

In the subsequent discussion the question of the 
relative costs of testing on the road and on a testing 
plant was raised, as the experience of the German and 
French railway authorities appeared to vary in this 
respect. It was pointed out that occasional tests on 
the road, necessitating special preparations, might well 
be more expensive than a single test on a test plant, 
if the latter were continuously in use throughout the 
year. It was emphasised, however, both by Professor 
Meineke and other speakers with considerable expe- 
rience of road tests on constant-condition methods, 
that the latter, if properly organised as a matter of 
routine, would be relatively inexpensive and could 
give equally reliable results. It was asked whether 
the German State Railway had considered the question 
of publishing the results of its routine tests, since it 
was not too much to say that locomotive engineering 
had gained more from the published data of the Altoona 
tests than from any other single source. Professor 
Meineke replied, however, that the German authorities 
had maintained a policy of complete silence. Two 
interesting facts elicited in the discussion were that a 
circular track specially built for the purpose of con- 
tinuous locomotive tests exists near Moscow, and that 
tests on the German State Railway had established 
the very considerable effect of the air stream on the 
cylinder performance of a locomotive, and that effective 
insulation of outside cylinders was important. 








Tanx-LocomoTive ConsTRUCTION aT DeERByY.—T'he 
London Midland and Scottish Railway Company has 
completed the first of a new series of passenger locomo- 
tives of the 2-6-4 tank type, of which 70 are to be con- 
structed at the companys Derby works during the 
present year. The engines will be employed principally 
on fast suburban trains in various parts of the system. 
Each engine weighs 91 tons and, like an express tender 
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THE NORTHERN IRELAND BROAD- 
CAST TRANSMITTING STATION. 


On Friday last, the 20th instant, His Excellency 
the Duke of Abercorn, Governor General of Northern 
Ireland, opened the new Northern Ireland transmitting 
station of the British Broadcasting Corporation, which 
has been gonstructed on a carefully-selected site about 
two miles south-west of Lisburn, on the Hillsboro’-road, 
and about 10 miles from the centre of Belfast. The 
general plan of the building, which is of modern design 
with multi-coloured brick facings, is similar to that of 
other B.B.C. stations. It is 262 ft. long by 113 ft. 
wide, the average height of the elevations being 30 ft. 
The roof is flat and surrounded by parapet, walls. 
Both the roof and the floors are constructed of hollow 
pre-cast concrete beams supported on steel beams 
which are carried by steel stanchions on grillage 
foundations. The front part of the building contains 
the offices, staff mess room, valve stores, a quality 
checking room, and the control room, in which the land 
lines from Belfast terminate. In this room the pro- 
gramme is amplified before being passed on to the 
transmitter, which is shown in position in Fig. 1 on 


342. 

PitThe transmitter circuit is similar in general design 
to that of the long-wave National transmitter at 
Droitwich, which was illustrated and described on 
pages 49 and 82 of the previous volume of ENcrvEEr- 
Inc, The transmitting apparatus was constructed by 
Messrs. Marconi’s Wireless Telegraph Company, 
Limited, and the Marconi system of series modulation 
is employed. The input to the transmitter from the 
control room first passes through two stages of low- 
frequency amplification, the second stage feeding the 
modulator stage, which consists of two C.A.M.3 valves 
in parallel. The high-frequency input is supplied by 
a Marconi constant-frequency oscillator, which consists 
of a valve oscillator with its associated circuits enclosed 
in a temperature-controlled chamber; an auxiliary 
oscillator is provided as a stand-by. The high- 
frequency input is fed through an amplifying stage to 
the modulated-amplifier stage, which consists of two 
C.A.T.6 valves. ese are connected in series with 
the two modulator valves and with the high-tension 
supply. The anode circuit of the modulator stage is 
connected to the filament circuit of the modulated- 
amplifier stage, so that variations in the impedance of 
|the modulator anode circuit, due to the low-frequency 
| variations in grid voltage, cause the effective high- 
| tension voltage applied to the modulated-amplifier 
|anodes to vary in the same way, modulation being 
| effected by this means. 





The next stage in the transmitter is the main amplify- 
ing stage, which is designed for a maximum power 
output of 100 kW at a depth of modulation of 90 per 
cent., with a total harmonic content not exceeding 
4 per cent. Four 25-kW, C.A.T.12A water-cooled 
valves are employed, two being connected in parallel 
on each side of a push-pull circuit; another similar 
valve is provided on each side of the push-pull circuit 
to act as a spare. A cubicle of the main amplifier, 
with one of the C.A.T.12A valves in position, is illus- 
trated by the photograph reproduced in Fig. 2. The 
output circuit consists of a radio-frequency transformer 
coupling the balanced anode circuit to a concentric 
tubular feeder which conveys the radio-frequency 
energy to the aerial-transformer house. Spare valves 
are provided in each stage of the transmitter, and the 
usual system of interlocking is employed to ensure 
that high potentials cannot be switched on until the 
transmitter unit has been closed and the correct circuit 
arrangements have been made. The complete trans- 
mitter is shown on the left in Fig. 1, with the power 
control unit in the centre and the switchboard in the 
background. On the right, not visible in the illustra- 
tion, is an enclosure containing the high-tension 
smoothing equipment. It will be noticed that the 
transmitter differs from those in other stations of the 
Corporation in that, instead of being built in several 
small units, it is constructed in one large unit, which 
is subdivided internally. The valve-cooling ¥ ~~ 
consists of a large water-cooled radiator mounted over 
a reservoir at a distance of about 100 ft. from the main 
building. Distilled water is used in the closed cooling 
circuits, this water being cooled by mains water. 
Two pumps are provided for circulating the cooling 
water, and these are normally run in parallel. Either 
pump can, however, handle the whole load in the 
event of the failure of the other. 

The aerial system is of particular interest, as a mast- 
type radiator constructed by Messrs. Radio Com- 
munication Company, Limited, is employed. This 
consists of an insulated lattice steel mast, illustrated 
in Fig. 3, on page 346. The mast is 475 ft. in height, 
and is supported by two sets of three stays, spaced at 
120 deg. in plan. Each stay consists of a pair of 
separate parallel steel cables, and the two sets are 
attached to the mast at half its height, and at two- 





engine, is fitted with pick-up gear to enable it to take 
water from track water-troughs at speed, 


thirds of its height, respectively. To enable the 
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electrical constants of the mast to be adjusted to suit 
the wavelength, which is 307-1 m., a sliding top mast is 
provided, as shown in Fig. 3. This consists of a 
steel tube, 75 ft. in length, with a capacity ring 26 ft. | 
in diameter at its upper end, and it can be raised or | 
lowered by means of a winch located on a platform at | 
half the height of the main mast. The mast is tuned | 
by circuits situated in the aerial-transformer house at | 
its base, these circuits being coupled to the feeder | 
system previously referred to. Duplicate feeders and | 
aerial-tuning circuits are provided, and these can be 
switched in in the event of damage from lightaing or | 
any other cause. It may, perhaps, be explained the | 
type of aerial described has been adopted with the | 
object of radiating the maximum amount of energy 
in the horizontal direction and of reducing the radiation | 
in other directions. By this means the range of the | 
station before fading is experienced will be extended | 
as far as possible. 

The power supply for the station is taken frora the 
mains of the Northern Ireland Electricity 
through a substation on the site. A ring-main system 
has been installed, and is arranged so that a supply by 
duplicate feeders is obtainable from the Harbour 
power station. As a further protection against a 
possible failure of the power supply, a six-cylinder 
solid-injection Diesel engine, developing 570 b.h.p. at 
330 r.p.m. constructed by Messrs. Harland and Wolff, 
Limited, and driving a 395-kW alternator made by 
Messrs. The Electric Construction Company, Limited, 
has been installed at the station. The generating set 
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Board | 





and the power switchboard are illustrated by the 
photograph reproduced in Fig. 4, on page 346. The 
alternator generates .hree-phase, 50-cycle current at 
400-430 volts and synchronising gear provided enables 
it to be synchronised with the power-supply mains, 
so that the load can be transferred from one to the 
other without any interruption of the programme | 
being transmitted. The various power supplies required 
for the transmitter are all obtained from motor 

generator sets driven by the main power supply. The 
main high-tension plant consists of three synchronous 
motor-generator sets, constructed by Messrs. The 
English Electric Company, Limited, each having a 
maximum output of 300 kW at 12,000 volts. Normally, 

two generators are connected in series to give the 
required output of 400 kW at 18,500 volts to 20,000 
volts. The switehgear enables any two of the three 


machines to be connected in this way, and in the 
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unlikely event of the simultaneous failure of two of 
these generators, the station could be kept in operation 
at a reduced output with current at 12,000 volts 
supplied by the other one. 

The arrangements for supplying filament-heating 
current to the valves are similar to those employed at 
Droitwich, and described in the previous article 
above referred to. 
in the output stage is supplied with current from a 
separate motor-generator set, thus enabling the voltage 
to be very accurately controlled and avoiding the use 
of heavy *bus-bar runs and change-over switchgear. 
These machines, which are illustrated in Fig. 5, on 
page 346, were made by Messrs. The Electrical Con- 
struction Company, Limited, and are situated in a 
vault below the transmitter. The filaments of the 
modulated-amplifier valves are at a potential of 
10,000 volts above earth in the unmodulated carrier 


| condition, and the frame of the machine which supplies 


them with current is therefore mounted on porcelain 
insulators, the armature being driven through a 
porcelain-insulated coupling. A spare machine is 
supplied in this case, as in all others. Another motor- 
generator set supplies current to the filaments of the 
modulator valves and other small valves in the trans- 
mitter. The spare filament-current generators are 
switched by means of contactors, which close auto- 
matically when the motor has reached full speed. 
Among other precautions it may be mentioned that 
arrangements are made to prevent the field of any 
filament-current generator from being excited unless 
the field regulator is in the minimum-voltage position, 
and also to prevent the paralleling of the generator 
outputs. The anode voltage for the low-power valves 
and the grid-bias voltages for all valves are obtained 
from motor generators in the machine room. All 
motors, with the exception of those driving the main 
anode high-tension generators, are started by means of 
automatic starters, these starters, as well as all the 


field regulators, which are motor operated, being | tions and a considerable amount of lettering. 


controlled from the control table in the transmitter 
hall, 

It may be noted, in conclusion, that the power of 
100 kW which the transmitter is capable of delivering 
to the aerial, is the maximum allowed under the 
Lucerne plan for the wavelength of 307 m., so that 
Northern Ireland is the highest-power medium-wave 
transmitter in the British Isles. A distinct improve- 
ment in the quality of reception in the Belfast area may 
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WaTER-CooLED VALVE OF MAIN AMPLIFIER. 


be confidently expected, and the new transmitter 
will doubtless provide a satisfactory service in other 
districts which were not well served by the old Belfast 
transmitter. Whether reception will be invariably 
satisfactory in the extreme west of Northern Ireland 
remains to be seen, but the best service practicable has 
been provided by the use of the maximum permissible 
power in conjunction with the most efficient type of 
aerial. 








CONTROL FOR MACHINE 


TOOLS. 


THE account of the Murray Colour Control system 
given in ENGINEERING, vol. cxxxix, pages 141 and 197, 
may now be supplemented by a brief description of one 
of its more recent applications and of an ingenious 
supplementary apparatus which has been developed by 
the manufacturers, Messrs. Murray Colour Controls, 
Limited, Wood Lane-chambers, Headingley, Leeds, 6. 
It will be remembered that one of the basic features 
of the colour control system is the employment of 4 
simple apparatus displaying in a “ window ” the exact 
rate of speed or feed required for a particular operation 
instead of the usual columnar tables engraved on bulky 
plates and showing all the rates available in the 
machine. Other windows in the apparatus display 
symbols of different colours and shapes, which sy mbols 
inform the operator exactly what handwheels and 
levers he must manipulate to secure the speed or feed 
concerned. The different forms of control apparatus 
illustrated in the account just referred to were inde 
pendent units for spindle speed and cutting feed rates. 
whilst that shown in Fig. 1, page 343, is of the universal 
type, that is, it controls both speeds and feeds. This 
particular example displaced three instruction plates 
which contained not only 120 sets of figures of different 
rates, but also 54 diagrams of levers in different = 
Apar 
from the space occupied by these plates, they necesst- 
tated care in reading to arrive at the correct setting 
for the particular speed or feed desired, as well as 
complete familiarity with the functions of the levers 

With the universal control, the indications aré 
isolated for each speed and they and the appropriate 
lever settings are apparent in plain letters or sy mbols 
in the eight windows visible in the illustrations, v2. 
four on the end dise and four on the eylindri al part. 
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COLOUR CONTROL APPARATUS FOR MACHINE TOOLS. 


CONSTRUCTED BY MESSRS. 





Fie. 1. 














Fie. 3. 


OPERATION CHART IN MECHANICAL 
CALCULATOR. 


Taking the end disc first, this carries an outline drawing 
of the machine, a vertical-spindle milling, boring and 
drilling machine. The three round windows to the 
left are situated on the drawing in the same position 
as the levers to which they refer occupy on the machine 
itself. The oval window to the right of them indicates 
the spindle speed in revolutions per minute. The 
periphery of the dise is divided by 12 lines representing 
the speeds available and the knurled rim surrounding it 
has a fixed pointer. Rotation of the rim until the 
pointer coincides with one of the lines causes the desired 
speed to appear in the oval window and at the same 
time caused symbols to appear in the three circular 
windows. The levers and gates are coloured to corre- 
spond with the symbols in the manner described in the 
Previous article, so all that the operator has to do is 
‘o move them as indicated by the symbols. Rotation 
of the knurled rim at the right-hand end of the cylinder 
fives indications of the feed rate for either milling, or 
boring and drilling in inches per revolution, and of the 
necessary setting of the levers concerned with that 
feed. The range available is, of course, easily ascer- 
tained by rotating either rim through a complete 
circle, when the different rates successively pass before 
the windows. ' 
© apparatus shown in Figs. 2, and 3 still further 
“mplifies machine operation by relieving the operator 
a necessity of deciding upon a speed suitable for 
| Pw in hand. ‘It is known as the mechanical 
a and is primarily intended for use in the 
a ae department, where it ena bles the appropriate 
ulsed =e Sequence of operations to be rapidly deter- 
ch without calculation and to be embodied on a 
art which is then issued to the machine concerned. 


MURRAY COLOUR OONTROLS, 


CoMBINED SPEED AND FEED CONTROL. 














Fic. 4. OPERATION CHART IN CoNTROL PosITION. 


One such chart is shown in Fig. 3 in its finished condi- 
tion and ready for issue from the calculator. It 
concerns four operations on a two-step pump pulley 
though there are spaces for eight operations. It may 
be noted here that the small sketches are not necessarily 
required, some firms prefer them, but in most instances 
a plain number put on with a rubber stamp in the 





appropriate position is quite satisfactory. Referring to 
| Fig. 2, which shows the opposite end of the calculator, 
| it will be seen that there is an outer knurled rim and 
|an inner knurled knob, and that to the left of these 
|are two small windows. Suppose that the work to 
be turned is 44 in. in diameter and that this is the first 
| operation. The rim is turned until this figure appears 
in the circular window. The cutting speed appropriate 
to the material, tool, &c., having been determined 
from tables, the knob is then turned until this speed, 
or one close to it, appears at the oval window. This 
|movement has turned the pointer, seen on the cap 
holding the chart in Fig. 3, to one of the divisions of 
the chart. The chart, being blank to start with, is 





LIMITED, LEEDS 





Fie. 2. Mmecuanicat CALCULATOR. 


j then marked 1, or a sketch made on it of the operation 
concerned, The remaining segments are then numbered 
| to correspond with the subsequent operations, In the 
| sketches shown in Fig. 3, the 44 in. diameter is actually 
| operation No. 2. 

| At this point, Fig. 4 must be referred to. This 
| shows a completed chart removed from the calculator 
|and placed on a dial attached to a standard control 
indicator on the machine. The dial has a cap and 
| pointer rotated by a knurled knob at the top, the 
| rotating mechanism being coupled to the mechanism 
| of the indicator. As shown in Fig. 3 and in this illus- 
| tration, the pointer is set for operation No. 1, viz., 
|that of boring and facing the pulley boss and the 
|symbols appearing in the windows of the indicator 
direct the operator what levers or handwheels are to 
be manipulated to secure the correct cutting speed. 
What that speed may be he does not have to consider, 
though the rate of spindle rotation appears auto 
matically in the lower window. The supervisor also 
need not trouble about the accuracy of the cutting 
speed, the responsibility for it resting solely with the 
rate-fixing department. It will be clear that the 
remaining operations are similarly provided for, the 
turning of the pointer to the sector concerned auto- 
matically giving directions for the necessary lever 
changes. The particular arrangement shown in Fig. 4 
is that used on an ordinary centre lathe, and is given 
as a typical one, variations being made for other types 
of indicator. In a lathe, for instance, in which the 
speed changes are made by a row of levers on top of 
the headstock the caiculator itself can be fitted on 
the headstock and a cylindrical extension having an 
indicating window opposite each lever can be added, 
so that lever movement instructions are automatically 
given near the levers themselves when the pointer is 
turned on the chart. This arrangement involves the 
rate fixer attending at the machine to set out the 
chart. 

The calculator shown in the photographs has the 
rim graduated for work ranging from 4 in. to 16 in. 
in diameter in 32 increments. There are eight spindle 
speeds, as seen on the disc to the right of Fig. 2, and 
the cutting speed range is from 4 ft. to 3,143 ft. per 
minute. The apparatus is not limited to any particular 
range and can be made to suit any operating conditions, 
for example a calculator recently supplied has a size 
variation range of from 9 in. to 12 ft. in diameter and 
16 spindle speeds. The charts are easily inserted and 
withdrawn in either the calculator or the indicator, 
and are provided on the back with spaces for filling 
in particulars of operations, a proceeding generally 
followed when numbers only, instead of sketches, 
appear in the sectors. The charts, when filed, thus 
enable the operations to be repeated on later work 
without further determination of cutting speeds, &c. 
For convenience of filing, the charts are also made of 
rectangular shape with radiating divisions, the circular 
contour being adopted in the calculator shown as 
giving a neat finish to the apparatus. Apart from 
marking the chart with a separate operation in each 
sector, it can be effectively used in the surfacing of 








large work in which operations the spindle speed has 
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to be decreased or increased, according to the outward 
or inward traverse of the tool, during the cut. In 
such a case the figure or sketch in a sector would have 
attached an arrow extending perhaps through several 
other sectors and with its point in that sector at which 
the cut terminates. Rotation of the pointer from the 
first to the final sector will automatically indicate the 
successive lever changes necessary to keep a uniform 
cutting speed during the varying radius at which the 
tool cuts. A useful addition to the calculator is the 
insertion of a second barrel between the main barrel 
and the chart housing seen in Fig. 3. This barrel is 
fitted with a rotatable rim indicating different rates 
of feed, and its adjustment to a particular rate causes 
a figure to appear at a window in the barrel. This 
figure gives the time occupied in minutes and seconds 
for 1 in. traverse of the tool at the cutting speed 
indicated at the window in the main barrel, and again 
provides the rate-fixer with pertinent information 
obtained without calculation. 








ENGINEERING TRAINING AND 
EDUCATION. 


Training in Instrument Making and Horology.—A 
new junior technical day school for instrument making 
and horology is being opened at the Northampton 
Polytechnic Institute, St. John-street, London, E.C.1, 
after Easter, on Monday, April 20. The course will 
occupy three years and will prepare boys for entry to 
the instrument-making and allied trades at about the 
age of 16. Intending pupils must be over 13 and 
normally not more than 14 years of age at the beginning 
of the school year. The extensive workshop, labora- 
tory, drawing office, and other facilities of the Poly- 


technic will be available for the use of pupils of the | 


school. The training, when supplemented by subse- 


quent application and experience, we are informed, | 


should ensure the development of pupils into highly- 
skilled and technically trained instrument makers. The 
fee for students in London and most surrounding 
counties is 41. 10s. per annum, and includes tuition, 
use of text-books, instruments and tools, and stationery. 
Application for admission should be made in advance 
by the parent or guardian on a form to be obtained on 
application to the secretary, who will also supply, 
gratis, a detailed prospectus of the new school. 








CONTRACTS. 


Messas. F. W. Brackerr anp Company, LIMITED, 
Hythe Bridge Lronworks, Colchester, have just received 
an order from the Palestine Electric Corporation for the 
supply of three of their patent circulating-water screens 
for the power station at Haifa 

Messrs. Brooke Marine ConsTRUucTION 
Liurrep, Adrian Works, Lowestoft, have received orders 
for numbers of their 2-3-h.p. single-cylinder Dingymota 
units from South Africa, and of their 5-h.p. Dominion 
motors, 10-20-h.p. four-cylinder Empire units and 
15~-30-h.p., six-cylinder Nusix models from Cairo. 
17-ft. 6-in. utility launch, engined with a 10-20-h.p., 
four-cylinder Brooke Empire engine, is being constructed 
at the firm's Oulton Broad Yard for shipment to a client 
in Boulogne. 

AND Company, LIMITED, 
Tees, have received 
A bednego 


Heap, WricnTson 
Iron Works, Thornaby-on 
order for 40,000 Ib. of their special 


Messrs 
Teesdale 
a repeat 


heat-resisting ateel to be shipped to Persia for use in a} 


large oil-refining plant. 





Swiss Inpustrrigs Farr, BALe.—The twentieth annual 


Swiss Industries Fair at Bale is to be held from April 18 to | 


April 28. We are informed that the machine-tool, 
woodworking machinery, electricity, and general engin 
eering sections will be of particular interest this year 
and that some of the machinery on exhibition will be 
of entirely new design. Full particulars regarding the 
Fair and also details of travelling facilities and other 
arrangements may be obtained from the Bureau de la 
Foire Suisse, Bale, Switzerland. 
Low TeEMPERATURES.—In con 


EXHIBITION oF VERY 


nection with the Exhibition of Very Low Temperatures, | 


being held in the Science Museum, South 
Kensington, London, 8.W.7, a series of lectures will be 
delivered in the lect. re theatre of the Museum. The fol 
lowing is a list of these lectures, each of which is deliv 
ered on a Wednesday and begins at 5.15 p.m. :—** The 
Development of Low-Temperature Technique,” by 
Professor M. W. Travers, F.R.S., on April 1 ; “ Industrial 
Uses of Low Temperatures. No. 1. Oxygen,” by Mr. C.G 
Bainbridge, on April 22; “ No. 2. The Rare Gases,” by 
Mr. J. T. Randall, on April 29; and “No. 3. Solid 
Carbon Dioxide,”” by Dr. I. J. Faulkner, on May 6; 
“The Approach to the Absolute Zero No 

The Liquefaction of Hydrogen and Helium,” by Dr 
J. D. Cockroft, on May 13; “ No, 2. The Properties of 
Matter at Very Low Temperatures,” by Professor F. A 
Lindemann, F.R.S., on May 20; and “ No. 3. Tempera- 
tures below 1 deg. Absolute,’ by Professor F. Simon, on 
May 27. Admission is free, but by ticket only, appli- 
cations for which should be sent as soon as possible to 
the Director, the Science Museum, London, 8.W.7. 


at present 
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| TENDERS. 


| We have received from the Department of Overseas | 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
| tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Runabout Crane. Queensland Railways Department, 
Brisbane ; April 2¥. (T.Y. 5,817.) 

Mild Bar Steel. South African Railways and Har- 
bours, Johannesburg; April 20. (T.Y. 5,824.) 

Metals, including copper and iron sheets, iron bars and 
rods, screws, nails, rivets, and brass, copper, and iron 
wire. Ministry of War and Marine, Cairo, Egypt ; 
April 20. (T.Y. 5,834.) 








BOOKS RECEIVED. 


Twenty-Sizth Annual Proceedings of the International 
Railway Fuel Association. September 18th and 19th, 
1935. Chicago, Ill. : Offices of the Association. 

Department of Scientific and Industrial Research. Deteri- 
oration of Structures of Timber, Metal and Concrete 
Exposed to the Action of Sea-Water. Fifteenth Report 
of the Committee of the Institution of Cwil Engineers. 
Being a General Description of the Experimental Work 
Carried Out by the Committee to Date. Edited by 
S. M. Drxon and H. J. Grosse. London: H.M. 
Stationery Office. [Price 12s. 6d. net.] 

The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1936. London: Directory Publishing 
Company, Limited. [Price 20s. net.] 

Motor Manuals. Volume IV. Car Maintenance and 
Repair. By Artruur W. JupGce. Second edition. 
London: Chapman and Hall Limited. [Price 4s. 
net.] 

imerican Society for Testing Materials. Volume 35. 
Proceedings of the Thirty-Eighth Annual Meeting, held 
at Detroit, Mich., June 24 to 28, 1935. Part I. Com- 
mittee Reports, New and Revised Tentative Standards. 
Tentative Revisions of Standards. Part Il. Technical 
Papers. Philadelphia: American Society for Testing 
Materials. 

Libraries for Scientific Research in Europe and America. 
By H. P. Spratrr. London: Grafton and Company. 
[Price 10s. 6d. net.} 

Tables for Heat Engineers. Steam Boiler Operation. 
Comprising Charts and Tables for Simplifying Calcu- 
lations. London The Technical Press Limited. 
Price 7s. 6d. net.| 

Steam Locomotive Design Data and Formule. By 
E. A. Pariireson. London: The Locomotive Pub- 
lishing Company Limited. [Price 30s.] 

Ministry of Health. Statement Showing the Number of 
Persons in Receipt of Poor Relief in England and 
Wales in the Quarter Ending December, 1935. London : 
H.M. Stationery Office. [Price 6d. net.] 











Tue Cuinese Economic BuLtietin.—That useful and 
well-written little weekly publication, the Chinese 
Economic Bulletin, which for the past ten years has dealt 
with official information regarding all the principal indus- 
trial and commercial activities of China, has now, for 
the time being at all events, ceased to be published as 
j}such. It has been, however, temporarily incorporated 
linto the Chinese Economic Journal, a monthly publica- 

tion issued by the same authorities, namely, the Bureau 
| of Foreign Trade, Ministry of Industry, 1040, North 
Soochow-road, Shanghai, and the name of this periodical 
| has been altered to the Chinese Economic Journal and | 
| Bulletin. 





PENETRATING AND Sprinc LuBRicants.—An interest- 
| ing little brochure entitled “‘The Nature and Use of 
| Penetrating and Spring Lubricants,” by Dr. A. H. 
| Stuart, has recently been published by Messrs. E. G. 
| Acheson, Limited, Thames House, Millbartk, London, 
| S.W.1. It deals very adequately with the subject of 
| penetration and gives indications regarding the qualities 
| which are desirable in a penetrating oil. Dr. Stuart has 
a good deal to say on the subject of “ wetting” and 
emphasises the importance and advantages of the 
| presence of colloidal graphite in penetrating lubricants. 
The function of these lubricants in connection with 
| motor-car and railway rolling-stock springs, in assisting 
the freeing of rusted nuts and bolts, cotters, collars and 
bushes, and in the lubrication of brake-rod connections, 
| door hinges and smal! devices is explained. 

| 





CoLp-Heapine Tecunique.—-The development of the 
cold-forging process of manufacturing bolts, screws, 
rivets, &c., has been helped by the great improvement 
of the steel and non-ferrous metal wires used in it, even 
high-tensile steel wires, when properly normalised, pro- 
|} ducing bolts fully equal in strength to those made by 
any other process. The technique of cold heading needed, 

however, to be crystallised, a task which has been success- | 

| fully carried out in a booklet “ Notes on the Design of 
Tools,” published by Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds. The information given 
naturally refers largely to tools for use with the well- 
known cold-heading machines manufactured by the 
firm, but contains a good deal of information likely to be 
of general use. It is illustrated by clear dimensioned 
drawings of dies and punches used in typical operations | 
of the single-blow, two-blow and three-blow cycles, and | 
does not shirk discussion of possible difficulties. We 
understand that copies of the booklet may be obtained 
from the firm by those interested in cold forging. 


|in all the leading export markets was slow. 


| well employed, while the light foundries show 
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NOTES FROM THE SOUTH-WEST 


Carpirr, Wednesday 





The Welsh Coal Trade.—Business in the Welsh steam 
coal market showed no improvement last week and trad 
Only ; 
subdued interest was shown by buyers and ord rs re. 
mained limited and insufficient materially to help th. 
position of the collieries. Several of the pits remained idle 
the whole week while many others were only working 
part time and unemployment among the miners wags 
considerable. Conditions in the anthracite trade hay, 
also been quiet though, with the approach of the re 
opening of the Canadian season, an early expansion jn 
shipments is imminent. Something like half a dozen 
boats are already loaded at Swansea and Port Talbot 
with about 40,000 tons of anthracite waiting for news o/ 
the opening of navigation in the St. Lawrence. It js 
expected that the first vessels will sail early in April 
Two large orders for steam coal have been placed with 
Cardiff exporters during the past week from Sout! 
American buyers, although*delivery was for as far ahead 
as 1937. One was from the Buenos Aires Electricity 
Works for 100,000 tons of sized coals and the other was 
from the Rosario Electricity Works for 50,000 tons of 
similar coal. The only other inquiry circulating o 
contract account that can be recorded was one fron 
Portuguese purchasers for 5,000 tons of Welsh sized coal 
Shipments last week were again on an unsatisfactory 
scale. From the whole of the South Wales ports they 
totalled 336,800 tons, compared with 342,600 tons in the 
preceding week and with 415,830 tons in the correspond 
ng. period of last year. Exporters still experienced 
difficulty in finding outlets for large coals and the heavy) 
stocks at the pitheads moved off slowly at the scheduled 
prices. Small and sized coals were not easily obtainable. 
while the washed descriptions were scarce. Forward 
business for these classes was particularly difficult t 
arrange and the recent advanced prices were maintained 
Cobbles, however, were dull and weak at the minimum 
prices. Throughs met a fair request and were steady 
Due to the sustained inland demand for cokes, supplies 
were difficult to secure and strong prices ruled. The 
Mixed Commission, which controls the French pitwood 
for the Welsh coal exchange scheme, at a meeting in Paris 
last week decided to make no alteration in the arrang: 
ments for the next quarter. Consequently, France will 
take 120,000 tons of Welsh coal, while South Wales will 
take 80,000 tons of French pitwood at 24s. 3d. per ton 
ex-ship. 

Iron and Steel.—The iron and steel and allied trades 
of South Wales and Monmouthshire enjoy a fair activity 
and most concerns were well booked with orders for som 
time ahead. During the week it has been rumoured that 
negotiations are in progress for the purchase of the 
Aberdulais Tinplate Company, Neath, by Messrs 
Richard Thomas and mpany. This firm, it will be 
remembered, bought the Gordonell and Cilfrew works, 
which are in the same district. Neither of the last-named 
works is in operation. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—More orders and inquiries for stee! 
and related products are circulating. The general 
position shows further improvement, and more depart 
ments are working to capacity. The Sheffield Chamber: 
Commerce reports a steady influx of inquiries. Among 
the latest are: from Sweden and Jerusalem for tools 
from Johannesburg for machinery ; from Germany [or 
spades and shovels ; from London for tobacco and tes, 
knives, punches, and butchers’ knives ; from Hitchin for 
stainless garden forks; and from Liverpool for files 
Manufacturers pay special attention to these inquiries, 
and during the past few months valuable contracts have 
accrued. More works extensions are under considera 
tion. In some departments where the demand ' 
exceptionally heavy a bigger output is urgent to keep 
pace with the growing requirements. There is a brisk 
demand and a bright outlook in the raw and semi-finished 
steel trade. Output shows a steady rise since the 
commencement of the year. Consumers are strongl) 
disposed to enter into forward commitments. Basi 
billets are in request, while the call for acid steel has 
been well maintained. Steady business is being don 
in structural steel. Bars, sheet, rods, and sections ar 
all progressive lines. Scrap consumption shows a steady 
rise over the last six months. In some districts Britis! 
scrap 18 in short supply. Importation of foreign scrap 
is on the increase. Railway rolling-stock departments 
are busier, but could comfortably handle a bigger volume 
of business. Overseas connections are buying sparingly 
British railways are good customers. Makers of crushing 
and grinding machinery, who are pushing sales in South 
Africa, South America, and India, have booked some 
good contracts. Other progressive lines include rotary 
granulators, clay-working machines, quarrying ¢qP 
ment, and cement and concrete-mixing plant. Busine 
is expanding in agricultural machinery and parts The 
coming season promises to be busier than the last. The 
special steel branches are handling increased output 
Stainless steel is in record demand. The tool trades am 
improve 
ment. 


South-Yorkshire Coal Trade 
been maintained, but overseas 
classes of coal are not so large. 
coal is in strong demand; textile firms are better 
customers. Iron and steel works are taking bigg* 
tonnages of fuel. Prompt export business in trebles, 
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singles, and smalls is reported to be difficult to secure. 
Railway companies are buying larger tonnages. The 
housecoal market has developed slight weakness, supplies 
being more than sufficient for current needs. Foundry 
and furnace coke are active lines. Quotations are: 
Best branch hand picked, 26s. to 29s. ; Derbyshire best 
house, 22s. to 23s.; Derbyshire, best brights, 19s. 6d. 
to 2le.; best screened nuts, 19s. to 20s. 9d.; small 
screened nuts, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d. 
to 20s.; Derbyshire hards, 19s. 6d. to 20s.; rough 
sacks, lls. to 128.; and nutty slacks, 10s. to 11s. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—The active conditions which 
have ruled in the Scottish steel trade during recent weeks 
still prevail and production is being maintained at a 
high level. There is a good demand of a general 
character, while that for plates and sections for ship- 
building purposes is especially brisk because of the large 
number of specifications recently received against the 
new tonnage booked a month or two ago. Contracts for 
new vessels have not been very numerous of late, but 
the latest Admiralty order which has been placed with 
Messrs. John Brown and Company, Limited, Clydebank, 
will mean quite a large tonnage of steel material, and 
(lyde shipbuilders have also prospects of other orders 
coming along at no distant date. The matter of what 
prices may be named for forward lots of steel material 
isof some concern at the moment, but up till the time of 
writing no advance had been notified. In the black 
steel sheet trade there has been no falling off in. the 
demands of home buyers and makers are as busy as ever. 
The export side is somewhat quiet, however, and Conti- 
nental competition is mainly the cause of this. The 
following are the current prices :—Boiler plates, 91. 5s. 
perton ; ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. 
per ton; black-steel sheets, $ in., 91. 5s. per ton, and 
No. 24 gauge, in minimum 4-ton lots, 11/. 10s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 13/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland is moving along in quite a satisfactory 
manner at present, and while not much pressure is 
being experienced for deliveries, the demand, on the 
whole, is fairly steady. Most of the business passing is 
for current requirements, and forward bookings are not 
very plentiful. The re-rollers of steel bars are well 
supplied with orders for early delivery and keep hoping 
that an improvement may soon take place with regard 
to forward contracts. To-day’s prices are as follows :— 
Crown bars, 101. 2s. 6d. per ton for home delivery, and 
W. 5s. per ton for export; and re-rolled steel bars, 
a. ls. per ton for home delivery and 7/. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—A strong tone is still the 
prevailing note in the Scottish pig-iron trade, and it is 
many years since the general position was so good. The 
demands of consumers are very steady and the output 
of the furnaces now in blast is being rapidly taken up. 
Steel makers are exceedingly steady customers at present, 
and the demand for foundry grades is again much better. 
Prices are strong, and the following are the current 
quotations :—Hematite, 77s. per ton, and basic iron, 
70s. per ton, both delivered at the steel works; and 
foundry iron, No. 1, 76s. 6d. per ton, and No. 3, 74s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 21, only amounted to 198 tons. 
Of that total 127 tons went overseas and 71 tons coast- 
wise. During the corresponding week of last year the 
figures were 30 tons overseas and 16 tons coastwise, 
making a total shipment of 46 tons. 

Admiralty Order for Clydebank.—-The Admiralty 
announce that, subject to the settlement of certain points 
f detail, it has’ been decided to place an order with 
Messrs. John Brown and Company, Limited, Clydebank, 


for the construction of the depot ship for submarines of 
the 1935 programme—H.M.S. Maidstone. This vessel 
will be approximately 560 ft. overall and of about 
15,000 tons. The propelling machinery will consist of 


geared turbines. She will be fitted with complete equip- 
ment for all types of repairs to submarines, and her 
plants will include a foundry, turning and fitting shops, 
‘smithy, plumber’s shop, torpedo shop, and an electrical 
department. This order is very welcome to Clydebank 
and will absorb, roughly, 1,500 workers for about two 
years, many of whom were paid off on the completion 
and departure of the Cunard. White Star liner Queen Mary, 
The Queen Mary.—The new ocean liner Queen 
Mary, having been completed and made ready for her 
voyage to Southampton, made a successful passage down 
the River Clyde yesterday. It was a real triumph of 
*famanship on the part of those who were responsible 
for that great adventure, as the like of it had never 
before been attempted on the river. The official tonnage 
af the vessel is 80,773 tons gross, and the navigation of 
his huge floating hotel down the narrow channel must 
i ve tested the nerves of the pilots, but every possible 
tl had been so thoroughly worked out by the staff 
with essrs. John Brown and Company in collaboration 
thin the pilots, that not a hitch took place and every- 
aon passed off to schedule. The sight of the great 
‘i slowly wending her way to the tail-of-the bank, 


- Greenock, was one to be remembered, and little 
“epee that the interest occasioned was so widespread. 
Ohne could say how many thousands watched the 


areat adventure, 


but as every vantage-point——and there 
are miles of he 


them—wa: thronged with people, it has 
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been estimated that well over a million participated as 
spectators on this memorable occasion. Her great 
length was what the pilots had to contend with at the 
difficult bends on the river, particularly at the one 
opposite Dalmuir, but so skilful was the navigation 
that everything passed off without a hitch. This was 
the first occasion on which one could realise the size 
of the Queen Mary and had an opportunity of seeing her 
beautiful lines. ‘‘ Magnificent "’ was the expression 
which was uttered from thousands of lips as she steamed 
slowly down the river attended by her six tugs. All 
were struck by the skilful seamanship of the navigators 
in safely piloting this huge monster down to the open 
Firth, and those most directly concerned were Chief 
Pilot Duncan Cameron, a worthy Scot, and Commodore 
Sir Edgar Britton, the captain of the Queen Mary. The 
weather was favourable, so different to the weeping 
heavens on the day of the launch. The easterly breeze 
was an asset and assisted materially in the great 
adventure. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MrippLessrovuGH, Wednesday. 
The Cleveland Iron Trade.—The stringent state of the 
Cleveland foundry iron department is causing anxiety 
and a good deal of inconvenience. Consumers are 
pressing persistently for deliveries, which are much 
overdue, akers are understood to have disposed of 
their output for at least a month, and are disinclined to 
entertain forward offers—even at considerably above 
fixed minimum figures—until they have ny 
reduced arrears of delivery against sales put through a 
little while ago. Users of foundry qualities have bought 
Midland iron, but experience difficulty in obtaining 
adequate supplies from that area. The suggestion that 
the best solution of the position is to seek facilities for 
importing Continental products is increasing in favour. 
Fixed minimum market quotations for Cleveland iron 
are unchanged, but are, of course, purely nominal. 


Hematite.—Conditions in the East Coast hematite 
branch of trade may be described as satisfactory. The 
healthy statistical situation enables producers to take a 
firm stand, and at the same time meet the needs of 
consumers. Output is about absorbed by current 
requirements, and stocks are near the level considered 
advisable to maintain for the purpose of ordinary trading. 
Production is to be enlarged early next month by Messrs. 
Dorman Long and Company, Limited re-kindling a 
renovated blast-furnace to make basic iron, and trans- 
ferring a furnace at present running on basic to the 
— of hematite qualities. Home buyers of 

ematite are able to place orders on the basis of No. 1 
grade of iron at 77s., delivered to North of England 
districts and to Scotland, but makers are disinclined to 
negotiate extensively. 

Foreign Ore.—There is absence of new features of 
moment in the foreign ore trade. Consumers have still 
large quantities to accept against old contracts, and are 
virtually off the market, while sellers are not disposed 
to discuss extensive business, believing that values will 
advance. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
good demand, and prices continue to rise, notwithstanding 

romised substantial enlargement of make. The equiva- 
ent of good medium qualities at 23s. 6d., delivered to 
Tees-side works, has been paid, and sellers are asking 
up to 24s. 

Manufactured Iron and ery tpe of several kinds 
of semi-finished and finished iron and steel is insufficient 
fully to meet needs of customers, and still further increase 
of the heavy tonnage output is essential. There is con- 
tinued complaint of shortage of semi-steel. As regards 
finished material, buyers of structural steel would 
welcome larger deliveries. Departments turning out 
requisites for the shipyards are better employed than 
for a very considerable time, and manufacturers of 
railway material have substantial contracts to execute. 
Subject to the usual rebates, principal market quotations 
for home business stand :—Common iron bars, 101. 2s. 6d.; 
packing (parallel), 91.; packing (tapered), 101.; steel 
billets (soft), 51. 17s. 6d. ; steel billets (medium), 71. 7s. 6d. 
steel billets (hard), 71. 12s. 6d. ; iron and steel rivets, 121. ; 
steel boiler plates, 91. 5s.; steel ship plates, 8. 15s. ; 
steel angles, 8. 7s. 6d.; steel joists, 81. 15s.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 91. for smaller lots; and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 111. 10s. for delivery to 
home customers, and 91, 15s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. 10s. for delivery to home customers, and l11/. 15s. 
f.o.b. for shipment overseas. 


Scrap.—The scrap market is fairly active. Heavy 
steel is in good demand, but consumers continue to 
refuse to buy at above 57s. 6d. There are sellers of 
machinery metal at 65s. Supply of cast iron is coming 
forward more freely than recently. Clean light descrip- 
tion is quoted 53s. and heavy sorts 60s. to 62s. 6d. 








PowER-PLANT AUXILIARIES.—A well-written pamphlet 
bearing the above title, and from the pen of Bro essor 
G. E. Scholes, M.B.E., has recently been issued by 
Messrs. Henry Wiggin and Company, Limited, Thames 
House, Millbank, London, 8.W.1. It contains interesting 
information concerning ball floats, steam purifiers, soot 
blowers, water meters, and other equipment, and gives 
instances of the uses to which Monel metal has been put 
where strength and hardness, coupled with ease of 
fabrication and resistance to corrosive influences are 
necessary conditions. 
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Roya Instrrution.—Saturday, March 28, 3 p.m., 
21, Albemarle-street, W.1. “Recent Researches on 
Transmutation,”’ by Lord Rutherford. Friday, April 3, 
9 p.m. “The Electric Are and its Applications,” by 
Lord Rutherford. Saturday, April 4, 3 p.m. “ Recent 
Researches on Transmutation,” by Lord Rutherford. 


INSTITUTE OF MeEtTALs.—Birmingham Local Section : 
Tuesday, March 31, 7 p.m., The James Watt Memorial 
Institute, Birmingham. Annual Meeting. Section Chair- 
man’s Address, by Dr. Maurice Cook. Thursday, April 2, 
7 p.m. “ Recent Developments in the Casting of High- 
Strength Zinc-Base Alloys,” by Mr. A. H. Mundey. 
London Local Section: Thursday, April 2, 7.30 p.m., 
Rooms of The Society of Motor Manufacturers and 
Traders Limited, 83, Pall Mall, 8S.W.1. Annual General 
Meeting. Discussion on “‘ The Practical Applications of 


Constitutional Diagrams,” to be opened by Dr. J. L. 
Haughton. 
INSTITUTION OF ELECTRICAL ENGINEERS.—North 


Midland Centre : Tuesday, March 31, 7 p.m., The Hotel 
Metropole, King-street, Leeds. Annual General Meet- 
ing. cture: “Mathematics in Engineering,” by 
Professor 8. Brodetsky. Wireless Section : Wednesday, 
April 1, 6 p.m., Savoy-place, Victoria-embankment, 

.C.2. Section Meeting. (i) “‘ Thermionic Peak Volt- 
meters for Use at Very Tigh Frequencies,” by Professor 
C. L. Fortescue. (ii) “‘ The Theory and Design of Hot- 
Wire Ammeters for Frequencies of 25 to 100 Megacycles,” 
by Professor C. L. Fortescue. (iii) “‘ An Improved Form 
of Response Curve Projection Apparatus,” by Mr. D. C. 
Reid. Institution: Thursday, April 2, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Ordinary Meeting. 
(i) “ Tariffs for Domestic and Business Premises,”’ by 
Mr. B. Handley. (ii) “‘ The Prices for Electric Supply,” 
by Professor Miles Walker. Meter and Instrument Sec- 
tion: Friday, April 3, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. (i) “Capacitor Voltage Trans- 
formers,” by Messrs. J. G. Wellings, J. R. Mortlock and 
P. Mathews. (ii) “‘A Thyratron Stroboscope,” by Mr. 
R. 8. J. Spilsbury. 

INSTITUTION OF NavaL ARCHITECTS.—Wednesday, 
April 1, to Friday, April 3, inclusive, 10.30 a.m., The 
Royal Society of Arts, 18, John-street, Adelphi, W.C.2. 
Seventy-Seventh Annual Meeting. For Programme, see 
page 316, ante. 

INSTITUTION OF MECHANICAL ENGINEERS. Western 
Branch: Thursday, April 2, 7 p.m., The Merchant 
Venturers’ Technical College, Bristol. “Some Feed 
Water Problems,” by Mr. J. 8. Merry. North-Western 
Branch: Thursday, April 2, 7.15 p.m., The Engineers’ 
Club, Manchester. “ Grinding achinery,” by Mr. 
H. H. Asbridge. Institution: Friday, April 3, 7 p.m., 
Storey’s-gate, 8.W.1. Informal Meeting. “ Air Raid 
Precautions,”” by Col. W. Garforth. 

INSTITUTION OF CrvIL ENGINEERS.— Yorkshire Associa- 
tion : Thursday, April 2, 7.30 p.m., The Hotel Metropole, 
Leeds. “ Erosion and Sea fence of the Holderness 
Coast,”” by Mr. G. McLean Gibson. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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PERSONAL. 


Messrs. NorMAN ENGINEERING CoMPANY; MESSRS. 
Nasa ENGINEERING Company (GrrEaT Britain), LIMITED; 
and Messrs. Epwarp Norman, Limirep, of Campion 
House, 89, Upper Thames-street, London, E.C.4, have 
transferred their offices and works to Hytor Works, 
Commerce-way, Purley-way, Croydon. 

Mr. Reoinatp Dean-AvERns has been appointed chief 
engineer to Messrs. Guy Motors, Limited, Fallings Park, 
Wolverhampton, in succession to Mr. C. K. Edwards, 
who, as stated last week, has become chief engineer to 
Messrs. Shelvoke and Drewry, Limited, Letchworth, 
Herts. 

Messrs. BarroniA Merats, Liuirep, have moved to 
new works and offices at Power-road, Gunnersbury, 
London, W.4. 

Mr. Harotp Heats has been appointed general 
manager to Messrs. Humber, Limited, and to Messrs. 
Hillman Motor Car Company, Limited, Coventry. 

Tue InstTrruTiIoN OF CHEMICAL ENGINEERS have 
removed from Abbey House to 56, Victoria-street, 
London, 8.W.1. 

Tue CHEMICAL ENGINEERING GROUP OF THE SOCIETY 
or CHEmicAL InpustTRY have transferred their offices 
from Abbey House to 56, Victoria-street, London, 8.W.1. 

Messrs. BANISTER, WALTON AND Company, LIMITED, 
Ashburton-road, Trafford Park, Manchester, owing to 
expansion of business in the Birmingham area, have 
moved their district drawing and general offices to more 
commodious premises at 192, Broad-street, Birmingham, 
5. 


Messrs. THe Serson Macuine Toor Company, 
Lyorrep, Abbey House, Victoria-street, London, 8.W.1, 
have taken on the sole agency for the Libby International 
combination turret lathes. 
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Tae Wortp Consumption or Trn.—According to the 
current issue of the Bulletin of the International Tin 
Research and Development Council, published by the 
Hague Statistical Office, the world consumption of tin 
in January was 13,029 tons, compared with 9,769 tons 





in January 1935, and with a monthly average of 
11,797 tons during 1935. 
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ANNUALS AND REFERENCE BOOKS. 


South and East African Year Book and Guide. 
The 42nd annual edition, that for 1936, of this well 
known work of reference, has recently been published 
\s has been the case with previous issues, it is divided 
up into a number of sections, the first two of which, 
containing as they do general information regarding 
South Africa and Fast Africa, respectively, are the 
most important. Part IIT is a smaller section dealing 
with Mauritius, while Part IV is headed “ Desk 
Section,” and contains details of postal and telegraphic, 
licensing and stamp, and income-tax regulations, 
Ottawa preference duties, local weights and measures, 
currencies, lists of Government officials and repre 
sentatives, and other matters of a like nature. In 
the last section of the book, Part V, are set out parti 
culars of South and East African fauna. In addition 
to being an excellent guide embracing many hundreds 
of places and localities in South and East Africa, the 
volume contains many data of interest on a wide 
variety of subjects, including African races and 
languages, climates, public health, immigration and 
emigration, the acquisition of land, irrigation and 


[IRELAND 
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(For Description, see Page 341.) 





STanpD-By 


Fig. 


farming, fisheries, industries and commerce, mining 
and mining laws, and timber and forests. It is safe to 
say that nothing of importance relating to the economic 
or social life of the part of Africa which the book 
deals has been omitted. An excellent Atlas of 
coloured maps and numerous town plans and diagrams 
are included. The volume is edited by Messrs. A. 


Samler Brown and G. Gordon Brown for The Union- | 


Castle Mail Steamship Company, Limited, 3, Fen- 
church-street, London, E.C.3, from whom it is obtain- 
able, price 2s. 6d. net, or 3s. post free in the United 
Kingdom. 

The V.D.1. Jahrbuch, 1936, whichis edited by Mr. A 
Leitner and published by V.D.1.-Verlag G.m.b.H. 
Berlin, at the price of R.M. 3-50, is not, as might be 
perhaps presumed from its title, an account of the 
doings and aims of that important engineering body 
with, perhaps, a list of members. On the contrary, it 
consists of a large number of very short articles, the 
longest of which only runs to a few hundred words, 
reviewing the progress which has been made in the 
various branches of engineering and its allied fields 
during the past year. About two-thirds of the width 
of each page is occupied by these articles, which 
are arranged under 27 main headings, and the 
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DIESEL GENERATOR AND SWITCHBOARD. 


FILAMENT-HEATING GENERATORS AND ConTROL GEAR. 


remainder is taken up by references to the origina 
material on which the article itself is based. Althougl 
we must pay a tribute to the work of the editor ant 
his 85 collaborators, it is not altogether certain that 
such a method of treatment is the best possible. Con 
For instance, the section on 
railway operation contains not more than some 24) 
words (say, one third of a column of ENGINEERING), ane 
in this space deals with three subjects. Moreov«! 
if 
Germany, though references to our own and other 
journals would have shown that advances worthy ©! 
mention were taking place in other countries. Indeed 
a defect of the book is its exclusiveness. Although it 
is not specifically confined to German practice, an 
reference is made to other than German sources. 
such references form a very small proportion of th 
total. As a guide to German technical literature | 
can be recommended, but as a review of engineerilt 
development it has its limitations. 
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CALENDAR.—Messrs. The International +“ 
2. mare 


Company, Limited, 56, Kingsway, London, W-‘ 
sent us a useful monthly tear-off calendar. 
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‘a. 17.—Mvuti-Operation Press; Messrs. HILTMANN AND ‘ia. 18. Paravvet-Cutting Mitting Macutne; Messrs. A. W. G. 
Lorenz A,-G. ALLGEMEINE WERKZEUGMASCHINEN A.-G. 
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Gesriret A.-G, L. Scuuter A.-G. 
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the attention of the most distinguished aero- 
dynamicians, but so far with incomplete success. 
In the classical hydrodynamics of the Nineteenth 
Century an extensive mathematical theory was 
developed by the assumption of an ideal fluid 
medium, inviscid and incompressible. Such theories 
have proved of the greatest value in the develop- 
ment of aviation, since their results are justified for 
the symbolic expression of flow under conditions 
of moderate velocity remote from boundaries, so 
that the assumptions, even in a viscous fluid, are 


| an approximate expression of the influential factors. 


With the near approach to a bounding surface, how- 
ever, the viscosity of actual fluids exerts an effect 
of primary importance. Classical theory is thus 
quite invalid for the analysis of motion and pressure 
in the boundary layer, and the general approach of 
recent theoretical work takes the form of attempts 
to find useful solutions of the equations of viscous 
flow by the aid of mathematical artifices coupled 
with simplifying hypotheses as to the characteristics 
of boundary layer flow. In all such work of out- 


| standing merit, the degree of validity or otherwise 


of the eventual solution has been checked by experi- 
ment, though not always in the most convincing 
manner, since it is impracticable to test every shape 
of body, and a theory which is empirically supported 
by tests on one or two convenient forms is not 
necessarily of universal application. As regards the 
experimental justification for whatever physical 
hypothesis may have been adopted, even greater 
difficulty is encountered, since the detailed character 
of boundary flow is of molecular dimensions, and 
the introduction into such a layer of an instrument 
to measure, for example, the distribution of velocity, 
provides at best a statistically average result, and 
inevitably interferes locally with the flow pattern 
under investigation. 

The engineer, anxious to make use of new know- 
ledge for the solution of hydrodynamic or heat trans- 
mission problems, the aircraft designer, the naval 
architect, and the not conspicuously theoretical 
technical man—all unable to appreciate or justify 
the subtleties involved in such advanced fluid 
dynamics—are indebted to Professor L. Bairstow, 
C.B.E., F.R.8., for the critical survey of the 
present situation in the development of boundary 
layer investigation which formed the subject 
of a lecture to the Royal Aeronautical Society 
on February 17 last. His discourse falls readily 
into two main divisions, concerned respectively 
with laminar and turbulent conditions of fluid 
flow in a boundary layer, the former calling for 
briefer and less critical treatment than the latter. 
Underlying the lecture as a whole is the recom- 
mendation for the exercise of caution in accept- 
ing as final theories of boundary layer regime 
which have been advanced at a time when 
certain, directly acquired, knowledge of the 
minutie of fluid motion near boundaries is very 
far indeed from being complete. Some reserve is 
expressed, in particular, with regard to the validity 
of utilising in general application empirical data 
obtained from one type of boundary to permit the 
equations of fluid motion to be solved. In this 
connection it is important to distinguish between 
the fundamental equations of motion of a viscous 
incompressible fluid, merely transformed to intro- 
duce the idea of a Reynolds’ number, which are 
generally approved, and the modified equations 
embodying simplifying approximations some of 
which are now known to be quite unacceptable. 

Of the two definite types of boundary flow, that 
termed laminar, in which adjacent layers of fluid 
may be pictured as moving over one another in 
continuous sheets, and which is associated with the 
idea of slow steady motion, is the easier to treat 
theoretically. The physical assumption that the 
pressure, and hence the velocity, of the fluid out- 
side the boundary layer is independent of the 
length of the boundary parallel to the direction 
of flow leads easily to simple expressions for the 
fluid friction in a tube or over a plane surface. 
Experiment has revealed the striking result that 
such drag coefficients for flat plates apply fairly 
closely to the curved surfaces of airship models, 
but as yet it remains a moot point how far the 
results from one shape of surface can justifiably be 
applied to others. Engineers may be warned, 
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moreover, that theories based on the observed 
behaviour of normal fluids, and valid for water or 
air with a high degree of accuracy, are not applicable 
to the so-called colloidal fluids for which viscosity 
varies with the rate of change of shape. On the 
whole, however, laminar boundary layer theory, as 
hitherto developed, inspires confidence, inasmuch 
as only minor departures from strict physical 
accuracy have been necessary to make the equations 
tractable, and Professor Bairstow’s view that the 
theory seems logical will hardly be disputed. 

The case of turbulent flow in a boundary layer is 


far different, very much more complex physically, | 


and correspondingly less amenable to satisfactory 
mathematical treatment. Merely to envisage men- 
tally that the viscosity of a fluid, at sufficiently low 
Reynolds’ numbers, can damp out casual disturb- 
ances in the flow and yet, under other conditions, 
produce instability characterised by the growth of 
all disturbances however small, is difficult enough. 
Small wonder, then, that theoretical analyses have 
been developed along different lines when so much 
approximation of physical fact is necessary before 
any mathematical treatment is at all 
been applied to the restricted problem of flow in 
pipes, where the dual conditions of zero velocity 


at the wall and zero variation of velocity with | 


radius at the axis, are at once helpful and logical. 
Certain arbitrary constants remain, nevertheless, 
to be determined empirically, and Professor Bair- 
stow showed in his lecture that one of the earlier 
theoretically-derived laws of velocity distribution 

the “‘1/7th power”’ law—is considerably at vari 
ance with experiment in the near neighbourhood of 
a flat plate. In a recent “Note on Boundary 
Layer Flow,”’* H. B. Squire refers to the experi- 
mental work which showed that the index 1/7 was 
too large for flows at higher Reynolds’ numbers 
than those previously investigated, and quotes the 
logarithmic expression which Karman has evolved 
to replace the simpler power formula for velocity 
distribution. Even the logarithmic formula is not 
purely theoretical, however, since it contains one 
constant which requires experimental determina- 
tion. In a paper of mainly aeronautical interest, 
one other general point which Squire mentions is 
the existence, within a turbulent boundary layer, 
of a very thin laminar layer adjacent to the boun- 
dary itself. The phenomenon, as Bairstow shows, 
is closely associated with the effects of boundary 
surface roughness, but it also has a direct bearing 
heat transmission, and no full 


on convectional 


theoretical solution of this latter class of problem | 


will be achieved until the more universal theory of 
boundary flow in fluids is completely understood. 


The imperfections of present theories of the tur- | 


bulent boundary layer, their partly empirical bases 
and the uncertainty of applying generally results 


derived and checked for particular shapes of surface, | 


are quite rightly emphasised in a lecture such as 
Professor Bairstow’s, but have been appreciated by 
none better than by the theoretical originators 
themselves. It is to them—Reynolds, Boussinesq, 
Stanton, Karman, Prandtl, Taylor, and others 

that much of our experimentally derived knowledge 
of the physical nature of fluid turbulence and of 
the manner in which its phenomena are governed 
by the shape or roughness of boundaries, is due 
From the practical point of view, indeed, there is 
cause for at least moderate satisfaction that analysis 
experiment on boundary layer flow, more 
especially as regards the turbulent regime with its 
numerous engineering and kindred applications, has 
produced many serviceable results. 


and 


present stage of theoretical development. It is 
permissible, perhaps, to draw in addition two con- 
clusions; First, that accurate experimental work is 
of the greatest utility and influence in the develop 
ment of rational and enduring theories generally ; 
and, second, that research into the fundamental 
nature of fluid turbulence, such as is now being 
conducted by Fage and his collaborators at the 
National Physical Laboratory, may prove of 
particular importance in advancing the theoretical 
treatment of the turbulent boundary layer problem. 
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possible. | 
Probably the most successful theoretical work has | 


This much is | 
evident from Professor Bairstow’s review of the | 
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AIR FORCE DEVELOPMENTS. 


Tue potential, if not actual, lack of productive 
capacity in certain branches of the engineering 
industry, to which we drew attention in a recent 
|leading article, is emphasised by some remarks 
| made by Sir Philip Sassoon when introducing the 
| Air Estimates in the House of Commons on Tuesday, 
| March 17. Three things, he pointed out, were 
| essential to the possession by this country of an 
| Air Force effective as a deterrent to aggression ; 
and of these the third in order, if not in importance, 
was an industry fully able to turn over at short 
| notice to mass production on the largest possible 
‘scale and to do so rapidly and efficiently. The 
|reasons why industry must thus be organised are 
'that the Air Force must not only be equipped with 
lthe best machines, but must have an adequate re- 
| serve; and that the demand under certain conditions 
cannot be met by the existing professional industry. 
Arrangements are therefore being made for those firms 
upon which we might have to rely for the supply of 
aircraft in case of war, to take part in the extended 
| programme of construction which will be necessi- 
tated by the forthcoming extension of the first-line 
strength of the Home force to 129 squadrons with 
| 1,750 machines. When this is done, as Sir Philip 
said, these firms will form “a valuable part of a 
war potential which will be ready at all times for 
instant service.” 


Sir Philip also had some interesting things to say 

about the steps that are being taken to ensure that 
these machines are of the most up-to-date design 
jand of the highest quality. There was every 
reason, he remarked, for satisfaction with the new 
types which had emerged, or were emerging, from 
the shops. These included a new single-seater 
| fighter with a speed of well over 300 m.p.h., which 
| would be the fastest of its category in the world. 
|There were also two or three types of medium 
| bomber, which were about to pass into large-scale 
production. 
| tration of the different characteristics of military 
and civil types. To adapt it for military use, 
designer had found it necessary to re-cast 
ithe whole layout and to convert it from a 
| low-wing to a mid-wing monoplane. As regards 
the first machine, it appears from some details 
| made public that this is also a monoplane with a 
| long, slim fuselage, the lines of which are only 
| broken by the wireless mast and by a long trans- 
parent cover, which runs from the pilot’s cockpit in 
| front over the decking to embrace the gunner’s 
cockpit aft. During flight the undercarriage can 
be withdrawn into recesses, so that only a small 
part of the wheels remains uncovered. 

Another point of interest in the constructional 
field is the increasing use of what is known as the 
system, previously referred to in our 
columns. This system characterised by 
absence of internal struts, both in the wings and in 
the fuselage. The loads are taken by a surface 
structure, which is built up of a number of metal 
strips so placed as to always be in correct relation- 
ship to the amount and direction of the stresses 
they have to bear. The result gives lightness 
combined with strength, while another advantage 
with the saving weight unrestricted stowage 
space. Considerable progress has, further, been 
made with various forms of “ stressed skin ” con- 
struction, and a method developed of preventing 
the formation of ice on the wings by attaching a 
strip moistened with ethyline glycol to the leading 
edge of this part of the machine. 


its 


| geodetic 


18 


1s 


the important réle that industry can play in assisting 
these and other similar developments, and that on 
their side manufacturers are taking active steps 
to speed up production. 
naturally involve the solution of many problems of 
shop capacity, plant and labour, especially as fhe 
decision to build up adequate reserves of aircraft, 
engines, and auxiliary equipment will all make for 
an increased demand. This is emphasised by the 
statement that during the next three years the 
Air Ministry anticipate taking delivery of a sub- 
stantially larger number of machines than during 
the whole seventeen years since the war. On the 
labour side, too, the number of employees in the 


One of these was an interesting illus- | 


an | 


We are glad that the Government appear to realise | 


To achieve this end will | 
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| works of manufacturers of the machines and engines 
has already risen and is still steadily increasing, 
Much of this labour is, of course, highly skilled in 
| character, and, for reasons which we gave in the 
| leading article to which we have already referred, 
| its provision may not, therefore, be altogether easy, 
It is not stating the position too harshly to say that 
jone reason for the expansion now proposed is 
|neglect of elementary precautions in the past, 
| and that neglect is particularly evident on the “ lines 
All the implications of this 


| of communication.” 


| state of affairs require careful examination and, 
| where necessary, the application of the proper 
remedy. 
| 
| 


As regards the personnel of the Royal Air Force 
| itself, it was stated last July that 2,500 pilots and 
| 20,000 other ranks would be required during the 
| present year to meet requirements. This total of 
|22.500 has since been increased to 25,000, and 
| though recruits of high quality are coming in well, 
| there must be a continuance of public support 
| both from those who are likely to make good pilots 
| and those who are capable of acquiring the specialised 

technical skill demanded from the ground staff. 
To meet these conditions, 13 civil training schools 
have been organised and the number of service 
flying schools has been increased from six to 11. 
The training of mechanics and other ground per- 
sonnel is being catered for at the existing schools 
at Halton and Manston, both of which have been 
largely extended, while a new school is being 
jestablished at Henlow. As regards the reserve, 
|applications are shortly to be invited for pilots 
| to the number of 800 during the present and the 
| next two years; and an appeal is also being made to 
|employers of labour to afford likely candidates the 
| necessary facilities for training. Finally, 49 new 
| aerodromes are to be provided, a matter not without 
| its difficulties when public convenience, housing 
| schemes, and overhead systems of electrical trans- 
mission are taken into consideration. 

| The task of expansion which has to be under- 
| taken on the lines laid down within such a brief period 
has been described by Lord Trenchard as colossal. 
| It will certainly provide many problems not only 
| for Lieut.-Colonel H. A. Disney, the new Director of 
| Production, for the staff of the Air Ministry itself 
}and for the associated firms, but for that new mem- 
ber of the Government whom we must learn to call 
|the Minister for the Co-ordination of Defence. 
| Whether a legal mind is the best to deal with such 
matters is a question which may tactfully be left for 
others to discuss, though it is not irrelevant to the 
matters inherent in the problem of Air Defence 
developments. 








NOTES. 


Tue Perro_teum Resources oF GREAT BRITAIN. 


| In the course of the Presidential Address, which 
| he delivered to the Institution of Petroleum Tech- 
| nologists on Tuesday, March 10, Sir John Cadman 
|referred to the exploration for oil, which was 
| now taking place in Great Britain. This had been 
inaugurated in 1918 owing to the considerable 
number of seepages that had been met with in the 
Midlands and the Scotch shale mines, the object 
being to ascertain whether petroleum existed in this 
|country in commercial quantities. Recent work 
seemed to indicate the existence of favourable 
lconditions in zones which had previously been 
unexplored, and very shortly deep drilling would 
| begin on certain selected structures. It was, of 
course, impossible to forecast what would be the 
result, but there was already sufficient evidence from 
the geological surveys which had been undertaken 
to justify test drilling on a not inconsiderable scale. 
These activities, Sir John said, were not only 
of absorbing interest to geologists, for the petroleum 
industry as a whole was eagerly awaiting to see 
whether Great Britain would be added to th 
oil countries of the world. It was worth while 
remarking that encouragement had in general been 
given to the work by all the persons and bodies 
with whom negotiations had been conducted for 
land or facilities. This attitude in itself was & 
recognition that the investigation was of national 
importance. Alluding to the problems of the 
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coal industry, Sir John said that the Coal Mines 
Act of 1930, if aided by a co-operative spirit, should 
form an admirable basis for a new organisation. 
The structure would also be strengthened by the 
unification of royalties, and he hoped that before 
long they would see the production of coal, gas, 
electricity, coke and other products regulated to 
the exigencies of demand and controlled by the 
dictates of economics. The competition between 
oil and coal had operated far less disadvantageously 
to the latter than was popularly supposed, and he 
hoped that much less would be heard in the future 
of enmity between them. The time was long 
past, if it had ever existed, when the coal industry 
should restrict its operations solely to the production 
of raw coal, 


ELECTRICAL PROPAGANDA. 


The Annual Luncheon of the British Electrical 
Development Association was held at the Savoy 
Hotel, London, on Friday, March 20, the President, 
The Rt. Hon. Viscount Falmouth, being in the 
chair. Proposing the toast of “ The Association,” 
Sir Harry Brittain, K.B.E., said that he looked 
forward to the time when all the railway systems 
of the country would be electrified and when we 
would be able to step out of our carriage at the 
end of a journey with the same sense of cleanliness 
as when we entered it. In spite of the advances 
that had been made, the electrical industry as a 
whole was still a little timid and backward in giving 
the public a lead in visualising the great future of 
electricity. It was a mistake, as so many did, to 
talk of electricity as something new. It had been 
our servant for a generation and it was a pity that 
entrenched prejudices, and still more entrenched 
interests, were standing in the way of its further 
utilisation. They must not be too much scared 
of criticism, especially of the uninformed kind. 
For instance, there was a general impression 
that the price of electricity was prohibitive. Actually, 
a survey made by the Association showed that 
of 6,000,000 houses supplied with electricity, 92 per 
cent were in areas where the domestic tariff was 
ld. per kilowatt-hour or less. Moreover, we led 
the world in the use of electricity for domestic 
purposes and last year over 200,000 electric cookers 


were connected to the mains. During the past the departments concerned with rivers and with an 
few years, 500,000 consumers had been added per | independent chairman, who might be drawn from 


annum. By the end of 1936, 1,000,000 new con- 
sumers would be accounted for and, by the end of 
1937, 80 per cent. of the houses of the country 
would enjoy the possible service of electricity. In 
reply, the Chairman said that though the Associa- 
tion had 411 members, there were still a number of 
undertakings which did not contribute to its funds. 
It was not generally realised that electricity supply 
was probably the key industry of the country, in 
the development of which it was the Association’s 
duty to play a leading part. The attempt to add 
1,000,000 consumers during the present year was 
not fantastic, but would be facilitated by the large 
housing programme. The Association must see 
that all these houses were “all electric.” Mr. 
P. J. Robinson, who also replied, pointed out that 
the electricity-supply industry, with a capital of 
500,000,0007.. only spent 90,0007. per annum on} 
propaganda. This compared most unfavourably with 
many other industries and even with private firms. | 
| 
THE PRESERVATION OF CORNISH ENGINES. 





We are glad to be able to announce that, largely 
owing to the publicity given in our columns a few 
months ago, it has now been possible to acquire 
the early winding, or whim, engine, which has been 
im service for one hundred and ten years at the 
Levant Mine in Cornwall. This engine was designed 
by Francis Michell and was probably built at the 
Copperhouse Foundry, Hayle. Its cylinder is 
24 in. in diameter and the stroke is 4 ft. Originally, 
the valve was worked by a plug rod and handle, 
but about 1860 the engine got out of control, 
when it was in charge of an inexperienced engine- 
man, with the result that the flywheel burst. It 
Was reconditioned by Hocking and Loam, who em- 
ployed eccentrics to work the valves and dispensed 
with the gearing between the crankshaft and the 
cage-shaft. It is of the beam type with parallel 
motion. This historic engine will be preserved 





| Select Committees, the Royal Society of Arts and 


in its own engine house. As showing the interest 
taken in the matter, it may be mentioned that 
the greater part of the necessary subscriptions 
have come from beyond the Tamar, and include 
donations from members of the Institutions of 
Civil and Mechanical Engineers, and of the 
Newcomen Society. Cheques and encouraging 
letters have also been received from abroad. 
Arrangements are now being made to go a step 
further. The model of a Taylor 90-in. pumping 
engine which is at East Port Mine, and was taken 
in hand by the late Mr. Oswald Swete, of Truro, is 
to be completed and preserved in a county institu- 
tion, thus adding to the number of historic exhibits 
which illustrate one of the most interesting 
| chapters in the development of engineering in the 
| district where a great deal of this progress took place. 





ORGANISATION OF WATER RESOURCES. 
| The chaotic condition of the machinery by which 
| our water resources are administered is the theme 
| of a memorandum which has been prepared by the 
| National Association of Fishery Boards. Responsi- 
| bility, if that is the right term, is distributed between 
| the Ministry of Health (for water supply and sewage 
| disposal), the Ministry of Agriculture and Fisheries 
| (for land drainage, flood prevention and fisheries) 
| and the Board of Trade (for navigation and industrial 
| interests). Lack of co-ordination at the centre is 
accompanied by division at the periphery. For 
in the watersheds are to be found water under- 
takings, catchment boards, fishery boards, naviga- 
|tion authorities, harbour authorities and anti- 
pollution authorities, all operating from separate 
offices and all, generally speaking, incapable of 
co-operation. The problem is no new one, During 
the past sixty years seven Royal Commissions, two 


numerous deputations have all recommended in 
strong terms the establishment of a central authority, 
in order that the water resources of the country 
may be utilised to the best advantage of the com- 
munity. It is now suggested that if such a body 
is impracticable on the grounds of expense, though 
considering the sum likely to be involved, this 





hardly seems an adequate reason, then at least a 
committee, consisting of representatives from all 


the Treasury, should be appointed. The first task 
of this body should be to agree on a water policy. 
The further need for the centralisation of local 
jurisdiction over water interests is also emphasised. 
It should not be impossible, it is considered, to con- 
stitute an authority within each watershed to co- 
ordinate policy without prejudice to the various 
interests involved. This authority should be given 
powers to prevent water pollution and in this con- 
nection it may be pointed out that the Water 
Pollution Research Board is distinguished as being 
described as the “only bright spot in the sad 
history of our rivers.” Finally it is urged that no 
more committees are required. What needs doing 
is clear, the next thing should be to do it. 


THE INSTITUTION OF STRUCTURAL ENGINEERS. 


The Minister of Health, Sir Kingsley Wood, when 
proposing the toast of the Institution of Structural 
Engineers at the annual dinner of the Institution, 
held at the Dorchester Hotel, Park-lane, London, 
on March 23, referred mainly to the housing ques- 
tion, and stated that while there had been many 
prophecies of sensational slumps in house building, 
there had, in fact, not only been continued activity 
in the construction of houses, but a continual 
expansion in the erection of industrial and com- 
mercial premises. There was every prospect of 
steady activity and continued employment in the 
industry, and the demand for improved housing 
accommodation by all sections of the community 
was a factor of importance in relation to outputs. 
Slum clearance, it was gratifying to note, was 
proceeding very satisfactorily. The president of 
the Institution, Dr. Oscar Faber, O.B.E., in the 
course of his reply to this toast, defined structural 
engineering as being the art of directing the great 
forces of nature to provide structures for the use 
and convenience of man. A good deal of his speech, 


and procedure. He stated that a Reinforced- 
Concrete Code had been drawn up by that body 
in 1915, when this branch of structural engineering 
was in its infancy. As early as 1925 it had been 
recognised that these regulations had become out 
of date, but in spite of numerous meetings of 
committees and the preparation of several reports 
and series of recommendations, no new code had 
as yet been issued. As the 1915 regulations were 
very uneconomical, and unsatisfactory in other 
ways, he urged the London County Council to 
bring them up to date without delay. There were, 
moreover, several puzzling features in connection 
with the Code of Practice for structural steelwork ; 
why should it be necessary to make application to 
the Council for each separate building, and why 
should a client be obliged to wait for a period of 
six or eight weeks to be told that he was allowed 
to build in accordance with an approved code ? The 
toast to “The Guests’ was proposed in a witty 
speech by Mr. Ewart S. Andrews, past-president of 
the Institution, and replied to by Mr. J. Duncan 
Watson, president of the Institution of Civil 
Engineers, and by Major F. C. Cook, D.S.O., M.C., 
chief engineer, Roads Department, Ministry of 
Transport. Mr. Watson recalled that when he had 
commenced work as a borough engineer he had had 
to be, in turn, town architect, water engineer and 
sewerage engineer, all of which had now become 
separate professions. Major Cook, in the course of 
a short and amusing speech, stated that while the 
Institution of Structural Engineers was a com- 
paratively young body, the profession of structural 
engineering was a very old one. 


Tue IpgzaL Home EXurisirion. 


Asa rule the exhibitions with which we deal are 
of an essentially technical nature and while of direct 
interest to the engineer and scientist, they usually 
hold few attractions for the casual visitor. The 
Daily Mail Ideal Home Exhibition, on the other 
hand, makes a wide appeal to persons of all classes 
and all professions, both technical and non-technical, 
and the twentieth exhibition of the series, which was 
opened by the Rt. Hon. Sir Kingsley Wood, M.P., 
Minister of Health, on March 24, is proving as 
popular as the preceding functions. The Exhibition 
is being held at Olympia, London, W.14, and will 
remain open until April 18. As heretofore, it is 
divided into a number of sections, respectively 
concerned with furnishing, horticulture, cookery, 
heating and lighting, decoration and sanitation, elec- 
trical equipment, refrigeration, textile fabrics, and 
other household and domestic requisites, while several 
fully-furnished homes and flats have been specially 
built and equipped for the Exhibition. To engin- 
eers and laymen alike, the Post Office exhibit will 
be of great interest, as it gives a remarkable insight 
into the magnitude and intricacies of that great 
organisation. The latest types of apparatus used 
are being displayed and demonstrated, and lectures 
and sound films are given at frequent intervals. 
A good deal of attention will no doubt be given 
to the talking clock, designed and manufactured at 
the Post Office Research Station, Dollis Hill ; this, 
a remarkable example of engineering precision and 
electrical perfection, is soon to be brought into 
effective service to telephone subscribers in the 
London telephone area. Another section of the 
exhibition, which is in many respects in a class by 








itself, is “‘ Staybrite Street,” The central exhibit 
is that of Messrs. Firth-Vickers Stainless Steels, 
Limited, Staybrite Works, Sheffield, 9, while 
numerous users of Staybrite steel are showing a 
wide variety of their productions, including sinks, 
draining boards, bathroom fittings, tableware, 
kitchen utensils, door handles, knockers and other 
fittings, ventilators, fire screens, watch cases, and 
hospital equipment. It may also be of interest to 
mention that Monel metal sinks and other kitchen 
equipment are exhibited on the stand of Messrs. 
Henry Wiggin and Company, Limited, while a 
number of firms have attractive displays of house- 
hold water softeners, refrigerators, vacuum cleaners, 
and other equipment of a similar nature. The 
Coal Utilisation Council and the British Electrical 
Development Association are both responsible for 
attractive displays. Some conception of the 
extent of the exhibition may be gathered from 





however, related to London County Council methods 
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the fact that upwards of 600 firms and adi Linis- | 
trations are participating. The sixteen tastefully 
laid out gardens are, as always, one of the notable 
features of the Exhibition. 








RECENT RESEARCHES IN 
TRANSMUTATION. 


On Saturday, March 14, Lord Rutherford of 
Nelson, O.M., F.R.S., delivered, at the Royal Insti- 
tution, the first of a series of four lectures entitled 
** Recent Researches on Transmutation.” Intro- 
ducing the subject, Lord Rutherford said that 
during the past few years there had been great 
activity in investigating the transmutation of matter 
in many laboratories throughout the world, and 
in the course of these investigations many new and 
unexpected discoveries had been made. He intended 
to give a brief account of the main lines of attacking 
the problems and the typical results obtained. The 
subject was one in which he had been personally 
interested from the early days when he had been 
considering the transmutation of the radioactive 
elements, and he had therefore been particularly 
interested in watching the developments made in 
the last two or three years. The subject was very 
young, the first definite evidence of the artificial 
transmutation of the elements having been made 
in 1919, when he was at the University of Man- 
chester. Alpha-particles were used bombard 
matter, and the first observation made was that | 
nitrogen could be transmuted in small amounts. In| 
every case there had been evidence of the emission | 
of very fast particles which were now known as | 
protons. Later it had been shown that about 12 
light elements could be transmuted in a similar | 
manner, but the experiments were difficult. It} 
was necessary to work in a dark room and count 
the scintillations on a screen, which was very trying 
even for young eyes. Progress had, however, been | 
made slowly, but it was not until methods had been 
developed for counting electrically the single par- 
ticles that rapid progress was possible. 


to 


Before proceeding further, Lord Rutherford said, 
it was necessary to explain what was meant by the 
transmutation of the elements. As all were aware, 
the view generally held of the structure of the 
atom was that it contained a massive central nucleus 
carrying a positive charge, the number of units of 
charge being denoted by Z. The atom 
tinguished and controlled entirely by the charge, | 
which ranged from one in the case of the hydrogen 
atom to 92 in the atom of uranium. In the oxygen 
atom the nuclear charge was 8 and it had eight 
negative electrons scattered round the nucleus. 
These negative electrons, however, could readily 
be removed by radiation and by light collisions, but 
when one was removed it left the atom positively 
charged. As soon as possible the atom would be 
re-formed by picking up another electron. From 
the transmutation point of view the planetary | 
electrons could be neglected, since the properties of | 
the atom depended upon the positive cha: ye carried 
by the nucleus. To effect transmutation it was 
necessary to change the charge, say, from Z to Z + 1 
or Z — 1, the resu!t of the change being the formation 
of an entirely different element. Experience showed | 
that this could be done in some cases on a small | 
scale. If very swift particles were projected | 
towards the atom, one might approach the nucleus | 
so closely that it would enter and be incorporated | 
in it. The hydrogen nucleus, known as a proton, 
had a charge 1 and a mass 1. If it entered a nucleus | 
it raised the mass and charge both by 1 unit. 
On the other hand, the entrance of a-particles 
which had a charge 2 and a mass 4 raised the nuclear 
charge by 2 units and che mass by 4. In this way 
a new element would be formed, but it might be 
extremely unstable and exist for only a minute 
fraction (10°-**) of The atom would | 
then explode and throw out a particle at a high 
speed, the particle ejected being different from 
that which entered; the atom would then sink 
into a known stable form. In another form of 
bombardment neutron, for which Z=0 and 
M 1, might enter the nucleus. The nuclear 
charge would then be unaltered, but there would 
be a change in mass and an isotope of the element 


was dis- 
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would be formed. Another case referred to by the 
lecturer was that in which a swift particle fired 
at an atom imparted energy to it and escaped again, 
leaving the atom unchanged in either mass or 
nuclear charge ; but it might break up into pieces. 
In most cases the atoms exploded and hurled out 
a fast particle, the residual atom being either 
permanently stable or stable for an interval long 
compared with the time of rearrangement of the 
nucleus, say 10-2" sec. Such unstable atoms 
corresponded to radioactive atoms and broke up 
according to a definite law. 

In general, to produce a stable atom both the 
charge and the mass of the nucleus must be altered, 


Fig.1. 
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and the best way of doing this was to fire very fast 
particles at it. The swift a-particles from radium 
approached the nucleus very closely. 
number of a-particles was fired into a gas or a metal, 
one occasionally approached closely to the nucleus 
and got into the strong field of the latter, which 
repelled it so that it travelled in a hyperbolic path. 
The slide reproduced in Fig. 1 showed the effect 
of firing a-particles at different angles. The large 
angle scattering there shown was relatively rare, 
but occurred when a-particles were passed through 
a thin film of gold. Slides were exhibited showing 
the actual collisions of a-particles with atoms of 
helium, hydrogen and nitrogen, the latter, repro- 
duced in Fig. 2, being particularly interesting, since 
after the collision of the a-particle with the nitrogen 
nucleus the recoiling nucleus collided with another 


: pat - 
nucleus, as could be seen from the bifurcation at the 


end of the track. 

Such collisions, Lord Rutherford continued, only 
occasionally resulted in transmutation ; about one 
a-particle in a thousand was scattered in that way, 
but the collisions were elastic and obeyed the laws 
of dynamics. The collisions he proposed then to 
deal with involving transmutation occurred for about 
one a-particle per million ; we could only hope to 
get about this proportion sufficiently close to the 
nucleus to enter it. As an a-particle was brought 
up to the nucleus it was repelled, and at first obeyed 
the inverse-square law, but when it got within a 
certain distance of the nucleus new forces arose. 
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|The nucleus was a positively-charged body and 
ought to break up, but it didn’t ; it was held together 
by attractive forces of an unknown kind. The condi- 
tions were illustrated by the slide reproduced in 
Fig. 3. At the point indicated by Vmax. the 
attractive forces balanced those of repulsion, and 
the height of this potential barrier might be 2 x 10? 
volts for a heavy element. For the a-particle to 
|enter the nucleus, on older views, it must have 
| sufficient energy to jump the potential barrier. 
| According to the classical view only very fast 
particles could enter the nucleus, but the advent 
| 





of the new ideas of wave mechanics had afforded 
another explanation. According to this, there was 
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a prospect of slower particles entering, but the 
slower the particles the less the chance, and the 
chance mounted up steeply as the speed was in- 
creased. Entry, however, did not necessarily mean 
transmutation, as the particle might go out again ; 
to produce transmutation it must remain in the 
nucleus. This occurred when a nitrogen atom was 
bombarded with a-particles, the nucleus recoiling 
and a proton being ejected, both at an angle with 
the path of the incident particle. The tracks 
produced could be rendered visible in a Wilson 
expansion chamber; those shown in Fig. 2 were 
obtained by Blackett in this way. 

Lord Rutherford then explained the electrical 
method of counting particles, which he said had 
proved of great utility in this work. One way of 
doing this was to use a number of valves to magnil) 
the electrical effect produced, so that a current 
sufficiently large to operate a counter was obtained. 
This method had been used to investigate transmu- 
tation by means of a-particles, and the apparatus 
used in the transmutation of aluminium was illus- 
trated by the slide reproduced in Fig. 4. Polonium 
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was employed as the source of the a-particles. The 
problem of the transmutation of aluminium was 
extremely complex and served to show what might 
be expected in the case of the heavy atoms. Protons 
were emitted from aluminium in about 20 different 
groups, each having a different speed. It was found 
that a-particles of certain definite speeds entered 
the nucleus more freely than for other speeds. This 
indicated that there were certain well-marked levels 
in the nucleus, usually called resonance levels, and 
five of these had been observed in aluminium. 
After the entry of the a-particle, the nucleus con- 
tained an excess of energy and broke up with the 
emission of a proton. Some of the atoms of the 
silicon nucleus which was formed were left in an 
excited state and emitted energy in the form of 
y-rays. An explanation along general lines was 
given of the processes involved in such a trans- 
formation, but our knowledge of the nucleus was 
too scanty to give a detailed explanation. 

Turning then to recent developments in connec- 
tion with the discovery of the neutron, Lord Ruther- 
ford said that one element, viz., beryllium, when 
bombarded with a-particles did not emit protons, 
but emitted uncharged particles known as neutrons, 
which had the power of transmuting atoms. These 
particles, since they carried no charge, could pass 
freely through the atoms of matter. If a neutron 
collided with a nucleus it could be detected by the 
recoil, but since the neutron did not itself produce 
ionisation, it left no track in a Wilson chamber. 
It could also be detected by electrical methods, but 
it was necessary to pass about a thousand neutrons 
into the ionisation chamber in order to detect one. 
The method was therefore not very efficient. The 
recoils produced could, however, be detected much 
better in helium under pressure, and the lecturer 
illustrated this by an actual experiment. He 
employed an ionisation chamber filled with helium 
at a pressure of 8 or 10 atmospheres and used as a 
source of neutrons a tube containing radium 
mixed with beryllium, which he said was capable 
of producing a few millions of neutrons per 
minute. To cut off any y-rays produced, a sheet 
of lead was interposed between the neutron source 
and the ionisation chamber. The latter was con- 
nected through a valve amplifier to a Wynn- 
Williams integrating counter. This showed that 
the neutrons passed readily through the lead, but 
the interposition of a sheet of paraffin greatly 
reduced the number recorded. This, he explained, 
was due to the fact that some of the neutrons 
collided with the hydrogen atoms in the paraffin, 
and some lost energy and some were scattered. 
A slide, reproduced in Fig. 5, due to Professor 
Laurence, of the University of California, showed the 
recoils produced in heavy hydrogen by the passage 
of neutrons through it, the source of the neutrons 
in this case being placed at a distance of 10 ft. from 
beryllium bombarded by heavy hydrogen. 

Lord Rutherford then referred to a discovery of 
great importance made by Curie-Joliot, viz., the 
artificial production of radioactive bodies. If boron 
were bombarded by a-particles, an isotope of 
nitrogen was formed and a neutron emitted. This 
body was unstable and broke up into carbon with 
the emission of a positron; it formed, in fact, an 
easy method of producing positrons. Aluminium, 
when bombarded with a-particles, broke up into 
an unstable form of phosphorus with the emission 
of a neutron, the phosphorus, in turn, breaking up 
into silicon with the emission of a positron; the 
change occupied about three minutes. To illus- 
trate this, the lecturer exposed a disc of aluminium 
to the a-rays from radium, producing in this way 
the radioactive phosphorus, and counted the 
positrons emitted from this by means of a Geiger 
counter. The number of positrons so counted was 
found to decay to half its original value in about 
three minutes. That the positrons were of a pene- 
trating character the lecturer showed by interposing 
& sheet of paper between the bombarded aluminium 
disc and the counter. This had no noticeable effect, 
and the effect of a single sheet of glass was not very 
great. Two sheets of glass cut off a certain number 
of the neutrons and three sheets cut off a great 
many. When the glass sheets were all removed, 
the rate of the counter again increased to practically 
its original value, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Prior to the general meeting of the Institution 
of Mechanical Engineers at Storey’s-gate, St. James’s 
Park, London, on Friday, March 20, a meeting of 
the members of the Benevolent Fund was held to 
consider the report of the Committee of Manage- 
ment for the year ending December 31, 1935. The 
chair was taken by the President of the Institution, 
Mr. Herbert N. Gresley, C.B.E. The report showed 
that the membership of the fund was 1,681 at the 
close of the year, a figure equal to only 14 per cent. 
of the total membership of the Institution, a ratio 
which had remained practically unchanged since 
the year 1929. Contributions from 559 members 
not belonging to the Fund, and therefore not 
regular subscribers, had, however, been received. 
The income was 1,913. 17s. 1d., and grants to 51 
applicants amounted to 1,876l. 1s. 6d. Allowing 
for printing, stationery, &c., but not for clerical 
work, which was voluntary, the expenditure had 
exceeded the income by Il. 13s. 10d., in spite of 
reductions in the allowances granted to several 
deserving cases. A special Jubilee appeal had 
resulted in a number of donations, amongst which 
was one of 1,000/. from Sir Robert Hadfield, Bart. 
The donations received during the year had been 
invested, and the interest therefrom would be 
applied to the same purposes as the annual subscrip- 
tions. 

On the motion of the Chairman the report was 
adopted, as also was a resolution for the transfer 
of a sum not exceeding 500I. from capital to income 
during 1936, if required to meet the increasing 
applications for assistance. Mr. Cecil Bentham, 
Sir 8S. Leonard Pearce, and Mr. Loughnan St. L. 
Pendred retired by rotation from the Committee of 
Management, and Major P. J. Cowan, M.B.E., Major- 
General A. E. Davidson, D.S8.0., A.D.C., and Mr. 
W. J. Tennant were elected to fill the vacancies. 
The hon. treasurer, Mr. W. O. Roberts; the hon. 
secretary, Brigadier-General Magnus Mowat, C.B.E. ; 
and the hon. auditor, Mr. Raymond Crane, F.C.A., 
were all re-elected, and votes of thanks for their 
services during the previous year were cordially 
rendered. 

An ordinary general meeting of the Institution 
then followed, the chair being occupied by the 
President. During the transaction of the routine 
business of this meeting, Mr. Gresley made 
the announcement that the Rt. Hon. the Earl of 
Crawford and Balcarres, the Rt. Hon. the Earl of 
Derby, and the Rt. Hon. the Earl of Athlone had 
been elected Honorary Life Members of the Institu- 
tion in view of their eminent scientific attainments, 
and had intimated their acceptance of the compliment. 


WrapPinG MACHINERY. 

The President than called upon Mr. Frederick 
Grover, chairman of Messrs. Forgrove Machinery 
Company, Limited, Leeds, to read his paper on 
‘“* Wrapping Machinery.” We commence to reprint 
this paper in abridged form on page 358 of this 
issue. Mr. Grover, in his reading, amplified the 
paper by a number of lantern slides showing different 
types of wrapping machinery, and illustrated some 
of the basic movements by means of models. The 
discussion was notable in that a number of visitors 
representing non-engineering industries concerned 
with wrapping machinery took part in it. 

The discussion was opened by Dr. H. W. Swift, 
M.A., who, after some remarks complimenting 
the author on having dealt with a_ practical 
group of problems in an essentially scientific manner, 
said that many very ingenious mechanisms could be 
of little practical value, owing either to the expen- 
sive parts necessitated, or because they involved 
stresses and wear which were excessive at the 
speed at which the mechanism had to operate. 
The stresses and pressures in manipulative machin- 
ery were largely due to inertia forces. In the case 
of a motion in which acceleration was not constant, 
the force necessary to produce the maximum 
acceleration, and not the mean, had to be taken 
into account. There was thus an acceleration 
factor which had an important bearing on design, 
as it affected the strength of the parts involved. 
Dr. Swift then illustrated his point by a diagram 
on the screen showing the great variation of accelera- 
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tion obtaining in a Geneva motion according. to 
the number of slots in the follower. With three 
slots, the maximum follower acceleration was four 
times what it would be if there were constant 
acceleration, the same movement being performed 
in the same interval of time. With six slots the 
maximum was only about 1-3 times, and it should 
therefore be theoretically possible to employ material 
which was only one-third the strength. The 
acceleration factor might thus form a useful basis 
of comparison between different mechanisms, each 
of which was capable of performing the same function. 

Dr. Swift then showed a slide to illustrate the 
question of wear on cams, and discussed the factors 
tending to cause wear on different profiles. Two fur- 
ther slides dealt with the mechanism shown in Fig. 9 
of the paper of a simple construction applied to a 
complex kinematic chain. Dr. Swift referred to 
this mechanism as being extremely flexible, and as 
seeming in operation almost uncanny, and amplified 
its application as given in the paper, particularly in 
those parts of the cycle in which “ dwell ’’ occurred. 
This might be made as much as 180 deg. 

Mr. F. W. Noble followed and discussed the 
paper from the point of view of the wrapping 
material manufacturer. The successful working of 
a wrapping machine often depended upon the 
precise material fed into it, and it was advisable 
to consult wrapping-material makers as to the 
most suitable paper, &c., for the particular folding 
desired. There were other difficulties to be faced. 
In some cases there was a tendency for control of 
the cut paper to be lost; for instance, in one foreign 
machine, the draught from an open door was 
sufficient to displace the paper and cause trouble. 
This meant that a thicker paper than would other- 
wise have been necessary was required to give 
sufficient rigidity to cross the gap between the 
cutting and wrapping mechanisms, He thought 
the completion of a wrapping-up operation before 
sealing took place was not so good as completing 
one fold, and sealing it before going on to the next, 
and so on. The completion of one fold gave a 
fixed point for the successive stages. There was 
a tendency on the part of wrapping-machine 
makers to push the paper in feeding, rather than 
to pull it. This, again, often involved a heavier 
paper than would normally be employed if the 
work were done by hand. As to registration of the 
printed wrapper with its contents, a hole punched 
at intervals in the reel paper sounded simple, but 
it involved difficulties in production which would 
take a whole paper to describe. The wrapping- 
material manufacturer had much greater scope in 
providing adequately-printed designs when registra- 
tion was effected by means of a beam of light 
upon a spot or a part of the design. 

Mr. W. Halmshaw dealt in an informative 
manner with the major time losses incurred in the 
running of wrapping machines, of which British, 
German, Swiss and American examples were in his 
charge. In his experience the overall efficiencies 
of sweet-wrapping machines—that is, net machine- 
hours worked, after deducting all non-productive 
time, multiplied by 100 and divided by the total 
machine-hours, including all non-productive time 
for which the operator was paid—varied between 
54 per cent. and 82 per cent. In his firm, the 
machine operators were given 20 minutes cleaning 
allowance and 15 minutes rest pause per day. 
The amount of defective work turned out, the 
major part of which was corrected by hand, varied 
between 0-3 per cent. and 13 per cent., and “ atten- 
tion-mechanic hours” varied from 0-5 per cent. to 
18 per cent. The “ waiting” average was about 
7:5 per cent., and depended upon such factors as 
the type of machine, the kind and shape of sweet, 
style and quality of wrappings, the number of 
changes in varieties wrapped, the relative humidity 
prevailing in the work room, the amount of cleaning 
required, and the skill of the operator. “ Waiting- 
for-mechanic hours” averaged about 1 per cent. 
of the net running time. The machines wrapped 
approximately 300 different sweets, &c., of which 
some general-purpose machines could hand leas 
many as 40 different shapes and sizes. 

As to construction, the adjustable parts of wrap- 
ping machines should be easily accessible and quickly 
detachable for cleaning. Adequate and uniform 

















lubrication, controllable as far as possible, should | 
be provided. Parts of cams subjected to excessive | 
wear could, with advantage, be made easily renew- | 
able. Taper pins and lever arms were frequently | 
too weak, and caused movements to get out of step. | 
Devices for stopping the paywr feed when there was | 
no sweet and depending upon contact with the | 
sweet gave trouble by becoming sticky. He 
considered that gripper paper feeds were more | 
positive and less troublesome than roller feeds, | 
and on general-purpose machines, chain feeds for | 
the sweets were preferable to dial feeds. Paper- 
cutting scissors, with two moving blades, were 
self-cleaning of wax deposits to a greater degree 
than one moving blade and dead knife, and did 
not lift the paper so much. 

Mr. H. M. Rabone said that he had found that there 
was generally an optimum speed for a machine for 
maximum efficiency. The material to be wrapped 
was not always regular in shape, and his experience 
was that very few machines ran for longer than 
about two hours before jamming and interfering 
with the output. Much depended on the wrapping, 
particularly when foils, either plain or embossed, 
were used, as the tensile strength varied. A 
machine took no notice of this, the feed went on 
at a constant rate, and the selection of the correct 
wrapping material was of great importance. As 
to design, he considered it necessary that the 
motions should be distributed as equally as possible 
throughout the machine. Some machines, in which 
all the motions were derived from one shaft, would 
not run smoothly. Facilities for keeping the 
machine clean were an absolute necessity, but this 
point was one that was frequently overlooked. At 
the same time, machines did not always get the 
attention in working that they required. 

Mr. J. G. Mathieson pointed out how much the 
wrapping-machine industry owed to the author of the 
paper, this industry having now become an import- 
ant branch of mechanical engineering. The paper 
showed clearly the need for close co-operation 
between the manufacturer of the article to be 
wrapped, the maker of the machines, and the manu- 
facturers of the wrapping materiai. As President of 
the Research Association for the Confectionery Trade, 
it seemed to him that something might be done 
through some form of joint research between the 
three industries mentioned to improve the general 
position. The article that was wrapped to-day 
was not that which it had been desired to wrap in 
the early days. It was not wrapped in the same 
folds nor, probably, in the same classes of paper. 
Further co-operative work was needed. The high 
production speeds mentioned in the paper were 
attained by machines which took the sweet material 
in bulk, drew it out, cut it and wrapped it in one 
operation. His own firm were now satisfactorily 
wrapping at the rate of 500 pieces per minute, but 
when higher speeds still were talked about, it 
must be remembered that it was not the rate per 
minute that mattered, but the rate per day. 

With pieces already cut and fed into the machine 
by hand, the output was limited by the capacity 
of the operator, and it was not practicable to deal 
with more than about 150 pieces per minute. He 
visualised some form of placing device which 
would arrange a pailful of irregularly-shaped pieces 
in line and feed them into the wrapping machine. 
This would then increase the output. The question 
raised by Dr. Swift as regards inertia effects was 
important. There was a tendency in wrapping- 
machine design to introduce aluminium and its 
alloys, but users were not satisfied that everything 
had been done in working out the problems of this 
class of machinery, as breakages occurred. It was 
also desirable to pay more attention to provision 
for the ready escape of scrap from the material. 
This piled up in a machine running at a high rate, 
and was liable to give trouble. He agreed with 
other speakers that more attention should be given 
to facilities for cleaning the machines. As to the 





question of registration, this was important from 
the point of view of the appearance of the wrapped 
sweets. He was not satisfied with any registration 
device he had so far met with, and thought that a | 
good deal could be done to improve this part of the | 
machines. 
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Mr. H. Hackett dealt with the difficulties 


which had to be faced in operating wrapping | 


machines. The illustration of a machine given in 
Fig. 3 of the paper was of a simple case, viz., a 
circular solid chocolate being wrapped, but when it 
came to sweets with a soft filling with a thin chocolate 
shell and a variety of shapes, such as oval, crescentic, 
&c., the problem of design was more complex. 
The position was made more difficult by the use 
of aluminium foil, instead of tin foil. Tin foil 
required a comparatively light pressure only; 
aluminium foil was not so easy to pull tight on 
filled chocolate, and it was some time before the 
makers could supply a really ductile foil. He 
thought that for this class of sweet the turret type 
of machine was preferable, as the motions for the 
various folding operations were made in different 
positions on the machine, by which slower indivi- 
dual motions were obtained with a high overall 
speed. The different kinds of wrappings on 
rectangular cakes and bars, ranging from plain foil 
to foiland waxed paper and complete envelopment by 
printed paper, introduced complications apart from 
the insertion of cards or packing strips in some 
cases. Many of the rectangular wrapping machines 
had to deal with various sizes, and the makers had 
then to place the camshaft at a greater distance 
from the crankshaft than was necessary with one 
size. The ideal machine would have the camshaft 
as close to the wrapping position as possible, the 
links reduced to a minimum, and complete accessi- 
bility for rapid removal of any damaged article. 
Changes in the size of article often upset the balance 
of the machine, as the strokes of the folders and 
slides had to be altered. This reduced the 
output. 

Makers of machinery might remember that the 
folding boxes would have to deal with variations in 
size and thickness of the same article and allow for 
them, and that such things as irregularities of sur- 
faces existed. Mr. Hackett then discussed the 
different kinds of wrapping material and various 
forms of feed. The reel feed, he thought, was the 
best where the output was large enough to keep 
the machine running continuously on one size. 
As to registration devices, they had had no trouble 
with locating by means of perforation. The 
punches had to be kept in proper order, and they 
should punch a hole two-thirds of the way round, 
leaving one-third unpunched, so providing a 
condition analogous to a trap door. He was con- 
vinced that perforations and pulling the paper back 
by two little fingers was the best method of feeding. 
The output of a machine depended largely on the 
skill of the mechanics in setting, and it was important 
that the technical staff should be able to instruct 
them if a difficulty arose. 

Mr. Grover, in reply, said he appreciated Dr. 
Swift’s analysis, and hoped in time to have some 
useful information on the behaviour of machines 
which had been at work for considerable periods, 
so that it could be compared with design data as 
regards acceleration, &c. This information would 
be available for analysis. Mr. Noble’s remarks on 
wrapping material were to the point, especially as 
he was one of those who were prepared to fall in 
with Mr. Mathieson’s excellent recommendation for 
co-operation. To the three industries mentioned 
in this recommendation he would, however, suggest 
an additional, namely, the gum maker. Some 
gums would suit certain papers only, and some 
paper could only be treated with certain varnishes, 
and so on. Mr. Rabone’s point about optimum 
speeds and maximum efficiency was a good one, 
but people were very difficult to convince on the 
subject. It was possible, in fact, sometimes to 
increase the output of a machine by reducing its 
speed, as its stopped time might be less. Even if 
a machine stopped for only a few seconds at a time, 
the loss at the end of a period mounted up sur- 
prisingly. Factory organisation affected these 
stoppages; the operator might have to walk some 
distance for a fresh tray, stopping the machine in 
the meantime, with a corresponding decrease in 
machine efficiency. He entirely agreed with Mr. 
Hackett as to registration by perforated holes. The 
electrical devices were difficult to keep tuned up in 


an ordinary factory. 





THE DETERIORATION OF 
STRUCTURES IN SEA WATER. 


Tue fifteenth report* of the Committee of the 
Institution of Civil Engineers on the deterioration 
of structures of timber, metal and concrete, when 
exposed to the action of sea water, was published 
by H.M. Stationery Office this week. It is an 
interesting and valuable record of some nineteen 
years intensive work and gives full details of a large 
number of long-term investigations. 

The Committee, which was appointed in 1916 
under the chairmanship of the late Sir William 
Matthews, issued its first report in 1920, and since 
then thirteen similar documents have appeared, 
each dealing with the work that had been carried 
out during the previous year. The result is a emn- 
siderable, but naturally disconnected, mass of 
information describing the effect of exposing literally 
hundreds of specimens of various materials to the 
action of sea air and sea water, at different places 
both in this country and in other parts of the 
Empire. As these reports, however, are deficient in 
results upon which future practice could be based, 
the Committee have adopted the wise course of 
conducting something in the nature of a stocktaking. 
The present volume, therefore, contains a connected, 
or rather several connected, accounts of the whole 
of the investigations, together with the conclusions 
which the results so far allow to be drawn. This 
stocktaking is, of course, without prejudice to the 
final report, which will be issued when the work is 
completed. 

For the purpose of this review the investigations 
are dealt with under the following headings: The 
preservation of timber ; the corrosion of steel and 
iron ; the protection of steel and iron by means of 
paintandother preservatives; and reinforced concrete, 
The scope of each research during the nineteen-year 
period is discussed in an introduction to each of 
the four parts, and these introductions are followed 
by tabulated statements setting forth such conclu- 
sions as may reasonably be drawn from the results 
obtained as a whole. These conclusions are, how- 
ever, if the expression may be allowed, only intended 
as prefaces to the reports on the experiments which 
are made by the investigators under whose directions 
the experiments were carried out. It is hoped, in fact, 
that those interested in the matters dealt with will 
study these more detailed documents and form their 
own opinions. 

The main portion of that section of the report 
which deals with the preservation of timber, consists 
of two chapters: one by Professor George Barger 
on the protection of timber against marine borers, 
and the other by Professor S. M. Dixon on mechanical 
tests on foreign timbers. As regards protection 
a number of specimens treated in different ways 
with various preservatives were exposed to the 
action of the sea. To secure good average results 
a fairly large number of test pieces were used for 
this purpose, and for convenience in fixing, their size 
was usually about 12 in. by 8 in. by 2} in. They 
were generally placed near the low-water level. To 
attract teredo or other pests the faces of a number of 
the pieces were covered with slabs of untreated 
timber about } in. thick, and in all cases untreated 
specimens were simultaneously exposed to act as 
controls. Baltic fir, Swedish fir, Archangel pine 
and British Columbia fir were all employed, and as 
a general rule the specimens were artificially dried 
before being treated. In al!, about 2,000 test pieces 
were prepared. 

A large number of poisons were experimented w ith 
and also a large number of oils and other vehicles, 
whereby the poisons could be introduced into the 
timber. The most efficient poison was found to be 
chloro-dihydrophenarsazine, usually known as D.M.., 
and the most satisfactory vehicle was ordinar) 
creosote. Creosote itself acts to some extent as 4 
poison and a mixture containing less than ©-! per 
cent. of D.M. is sometimes less protective than 
creosote alone. The addition of even as much as 
5 per cent. of D.M. does not always increase the 
efficiency. The best method of impregnation is to 
dissolve the poison in the creosote and force the 
solution into the timber by the ordinary Bethell 
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process. Incising with knives before treatment 
greatly increases the uniformity of penetration, 
especially in the case of the softwood timbers 
usually employed in dock and harbour engineering. 
It was found that the depth of penetration was 
governed by the depth of the incisions and that the 
best results are obtained when incising immediately 
precedes creosoting. In some cases, however, there 
isa danger of injuring the timbers if the depth of 
the incision exceeds } in. Some hardwood timbers 
ued in marine construction readily absorbed 
creosote when treated by the usual processes. It was 
not found that creosoting affected the strength of 
the timber to any material degree, except when 
temperatures of 150deg. were adopted in the Griffiths 
process. As regards other preservatives tested, ex- 
periments using crude natural oil as a vehicle for 
the poison, showed that the oil itself conferred no 
protection, though when D.M. was dissolved in it 
it was efficient for such distances as the D.M. pene- 
trated. Crude naphthalene also was less efficient 
than creosote, and painting proved quite ineffectual. 

A practical difficulty of some importance was to 
find a place for the exposure of the specimens, where 
the teredo was vigorous and which was at the same 
time sheltered. After sites at Lowestoft and Ply- 
mouth had been tried, test-pieces were sent to 
Colombo, Singapore, Auckland, the Gold Coast, 
Jamaica, Bermuda and Mauritius in order to get 
results more quickly. These results may be very 
simply stated. Where an untreated control was 
riddled by teredo and had lost half its weight after 
exposure for six months, a specimen treated with 
D.M. was hardly affected. As will have been 
gathered, the protection afforded by other poisons 
was less complete. 

Another creature, which in some situations causes 
even more damage than teredo, is limnoria. So far 
no really effective protection against their attack 
has been discovered, though good creosoting seems 
to repel them to some extent. 

The results of the corrosion tests, carried out with 
ferrous specimens for five or ten years, are described 
by Dr. J. Newton Friend in the second section of 
the report. For this purpose as representative a 
selection as possible of ordinary wrought irons, 
steels and cast irons was employed, together with 
examples of suitable special steels, in order to find 
out how far the use of these might be expected to 
reduce the wastage by corrosion. The three wrought 
irons actually used were Low Moor, a Swedish 
charcoal iron and a special ingot iron, while the 
compositions of the four ordinary steels were 
chosen so that the effects of the usual variations 
in carbon and manganese contents and of purity, 
a8 measured by the contents of sulphur and phos- 
phorous, could be investigated. The special steels 
included two containing 0-6 per cent. and 2-2 per 
cent. of copper, respectively, two nickel steels con- 
taining 36 per cent. and 3-75 per cent. of that metal, 
respectively, and a chromium steel containing 13-5 
per cent. of chromium. All the specimens, except 
the chromium steel, were prepared in the condition 
“as rolled.” Specimens of cold-blast and _hot- 
blast cast-iron were also tested. The former was 
representative of the cast-iron used a generation 
4g0 which, in the opinion of some members of the 
Committee, resists corrosion better than that pro- 
duced to-day. At a later date specimens of soft- 
grade chromium steel were also introduced. All 
the steels were prepared at the works of Messrs. 
Hadfields, Limited, Sheffield, under the supervision 
of Sir Robert Hadfield. 

The test specimens of all these materials, except 
the chromium steels, consisted of bars 24 in. by 3 in. 
by }in. Bars of each material were exposed for 
» years, 10 years and 15 years above the level of 
high water (aerial), between the levels of high and 
low water (half tide), and below the level of low 
Water (complete immersion) at Auckland, Colombo, 
Halifax and Plymouth. At Plymouth both straight 
and bent bars were also exposed to fresh water 
conditions. In addition, bars made of different 
materials placed edge to edge and of the same and 
different materials riveted together were sent to 
each of the four ports and exposed for five years. 

, = might perhaps have been expected, consider- 
variation was found in the extent and nature 
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For example, in the half-tide and aerial tests the 
bars at Colombo were most severely attacked, fol- 
lowed by those at Plymouth, Halifax and Auckland 
in that order. As between the different bars the 
irregularity of corrosion was found to be greatest 
when the bars were exposed above high water mark, 
the most corroded losing 72-5 times as much by 
weight as the least affected. The corresponding 
figure for the half-tide bars exposed was only 6-1 
and in the complete-immersion tests it was not more 
than 2-6. Except at Colombo, the completely 
immersed bars lost more heavily than those exposed 
at half-tide level. On the whole there seems little 
to choose between wrought iron and ordinary carbon 
steels as regards their mean resistance to the 
various types of corrosion studied. The carbon 
steels were superior to the wrought irons in their 
resistance to aerial corrosion, while the wrought 
irons were slightly superior in the half-tide and 
decidedly superior in the full-tide tests. Steel high 
in sulphur and phosphorus, but low in manganese, 
was erratic in its behaviour, while increasing the 
carbon content of ordinary steel from about 0-24 to 
0-4 per cent. did not appear appreciably to affect 
its resistance. Localised corrosion and pitting was 
accentuated by the presence of mill scale under all 
conditions. 

The cast-irons compare favourably with the best 
alloy steels in their resistance to aerial corrosion, 
and also resisted fresh water reasonably well. 
During the half-tide and complete-immersion tests 
in sea water, the corrosion frequently penetrated to 
the middle of the bars through pores and casting 
flaws, the extent being only ascertainable by frac- 
ture. The addition of 0-6 per cent. and 2-2 per cent. 
of copper to mild carbon steel markedly increases 
its resistance to aerial and fresh-water corrosion, 
but this advantage is not maintained during the 
half-tide and complete-immersion tests in sea water. 
High chromium steels, containing about 13-6 per 
cent. of chromium, satisfactorily resisted both 
atmospheric and fresh-water corrosion. In the half- 
tide and complete-immersion tests in sea water, 
however, the test bars, both with the mill scale on 
and when ground and polished, suffered serious 
localised corrosion with frequent perforation. The 
addition of 3-75 per cent. nickel to 0-31 per cent. 
carbon steel markedly enhanced its resistance to 
aerial and fresh-water corrosion. In the half-tide 
and complete-immersion tests the nickel steel, 
while losing decidedly less in weight, showed a 
tendency to deeper localised corrosion. 

The best results were obtained by adding 36-6 
per cent. of nickel to steel; and steel of this com- 
position also showed comparative freedom from 
pitting. Placing dissimilar metals in contact did not 
lead to any pronounced results in aerial tests, but 
in all other tests it was found that ordinary mild 
steel in contact with wrought iron was partially 
preserved at the expense of the wrought iron, and 
that the chromium and high nickel steels in contact 
with ordinary carbon steel were protected at the 
expense of the latter. Cold working of the bars by 
bending does not lead generally to any appreciable 
increase in their total corrosion. 

The third section of the report, the principal 
portion of which was also written by Dr. J. Newton 
Friend, deals with the protection of steel and iron 
by means of paints and other preservatives. Inves- 
tigations on this subject date back to 1922, when 
mild-steel plates 2 ft. long 6 in. broad and about 
0-1 in. thick, were treated with various kinds of 
preservative and were exposed in the air, but near 
sea water, in the sea at half-tide level and completely 
immersed in sea water. Sufficient plates were 
provided to allow at least five to be coated with 
each kind of preservative, most of them having 
been previously pickled to remove the mill scale. A 
few plates were, however, painted over the mill 
scale, while in some cases it was removed by pro- 
longed immersion in sea water and subsequent 
scraping. Altogether nine sets of plates were ex-, 
posed. The first three each consisted of 110 plates 
and were exposed in air for seven years, and at 
half-tide and under water for one year, respectively, 
all at Southampton. The next two were also ex- 
posed at half-tide level and to complete immersion 
for one year at Southampton. The 110 plates in 





of the corrosion at the different observing stations. 





each set were, however, treated with different oil 
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paints and tars from the first three. The next 
three sets each consisted of 60 plates, which were 
coated with various kinds of tars, the first two being 
exposed at half-tide level and fully immersed, res- 
pectively, for 28 months at Southampton. The other 
set was exposed at half-tide level for 17 months at 
Weston-super-Mare, where the water is slightly less 
saline than at Southampton. The last set was also 
exposed at Weston-super-Mare, but was lost during 
a storm. 

The results indicate that steel plates which have 
once been exposed to corrosion should be thoroughly 
cleaned by sandblasting or otherwise prior to the 
application of the protective coat. The removal of 
the mill scale before painting results in a less loss of 
weight and shallower pitting of the plate. Removing 
the scale by corrosion in sea water was not, however, 
satisfactory. It is generally desirable to remove all 
scale either by sandblasting or pickling before the 
paint is applied. One important firm of bridge 
builders allow their structures to stand exposed to 
the weather until corrosion has loosened the scale 
before scraping and painting takes place. Multiple 
coats of paint generally afford better protection 
than single coats, though the half-tide tests were 
an exception to this rule. Red-lead paints were 
generally superior to iron-oxide paint in the aerial 
and half-tide experiments, but this was not the case 
in the total-immersion tests. Similarly, plates 
coated with a mixture of red and white leads were 
better preserved in the aerial and half-tide tests 
than when exposed to complete immersion. In the 
aerial and half-tide tests, moreover, there was little 
to choose between the red-lead and mixed-lead paints, 
both of which gave excellent protection. In the 
complete-immersion tests, plates treated with a lead- 
chromate paint followed by a coat of mixed red and 
white lead lost less weight and showed less severe 
pitting than those treated with red and white lead 
only. Lead-chromate paints also yielded promising 
results. On the other hand, an anti-fouling paint 
containing oxides of copper and zinc, gave results 
inferior to those obtained with iron-oxide paint in 
the complete-immersion tests. Galvanising proved 
very successful when a coating of 20 oz. of zine per 
square yard was used. Coal tar gave better results 
in all circumstances than iron-oxide and lead paints. 
That drawn from horizontal retorts was superior to 
that from vertical retorts and was improved by the 
addition of slaked lime. Bituminous solutions gave 
poor results in the aerial tests, but excellent results 
in the half-tide and complete-immersion tests. Oil 
paint was satisfactorily applied to a tarred surface 
after the latter had been treated with three coats 
of shellac. 

The final section on the durability of reinforced 
concrete in sea water has been written by Dr. R. E. 
Stradling. The investigation was designed to 
ascertain whether a concrete mixture rich in cement 
of rather dry consistency, placed thickly over the 
steel and to which pozzolanas had been added, 
would assist in the preservation of reinforced con- 
crete in sea water. Duplicate sets of piles, 5 ft. 
long and 5 in. square, were exposed at Sheerness, 
where they were subject to tidal action and at the 
Building Research Station, Watford, where they 
were kept in artificial sea water containing three 
times the normal quantity of salts, These tanks 
were emptied at intervals to simulate the effect of 
the tides. One hundred and forty-four piles were 
exposed at each place, this number being after- 
wards increased to a total of 474, including replicas 
of twenty-four piles which were exposed under 
tropical conditions on the Gold Coast. In each 
series of experiments concretes made with normal 
Portland-cement, arapid-hardening Portland cement, 
a high aluminous cement, and a Portland blast- 
furnace cement were used. The aggregate consisted 
of graded sand, screened through a }-in. mesh and 
river shingle passing a }-in. mesh, but retained on a 








}-in. mesh. The proportions of cement to aggregate 
were “rich,” “medium” and “lean.” With the 
rich and medium mixtures two consistencies, 
termed “dry” and “ normal,” were adopted, the 
dry having a }-in. and the normal a 2-in. slump. 
With the lean mixture a normal consistency only 
was found to be suitable. Some further mixtures 
were made, in which a portion of the aggregate was 
replaced by trass and a series of test piles containing 
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artificial pozzolana, prepared from spent 
and burnt clay, were also made. In all cases the 
steel reinforcement was placed so as to provide 
alternative concrete cover to the rods of | in. and 
2 in, 

The majority of the piles have now been exposed 
for more than five years and an examination of them 
leads to the following conclusions. Where a 2-in. 


cover of concrete is provided over the steel medium, | 


3°33 afford good protection 
None of the 


mixtures of 1 : 1-67: 
against corrosion of the reinforcement. 


cements appears to any special advantage, though | 


the addition of trass to the lean mixtures is bene- 
No definite evidence has been obtained of 
A dry mixture 


ficial. 
the value of artificial pozzolanas. 
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extensions to the East India Dock Basin and with the 
construction of a new quay at East India Import 
| Dock. Subsequently he was appointed chief assistant 
to Messrs. Augustus Manning and D. 8S. Baynes, and 
while occupying this position prepared, or assisted in 
the preparation of, drawings for the San José Pier, 
Guatemala, and the Tilbury Docks of the East and 
West India Dock Company, London. The latter 
were opened on April 17, 1886, and an excellent contri- 
bution entitled “The Construction and Equipment of 
the Tilbury Docks,” from the pen of Mr. Scott, was 
| published in the Proceedings of the Institution of Civil 
Engineers, vol. cxx (1895). Mr. Scott subsequently 
practised as a consulting engineer, and had latterly 
| taken up work in connection with gas undertakings. 
He designed equipment for a number of gasworks in 
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shales | next two years was engaged on works connected with | tures on the Erichsen Values and Crystal Structure of 


| Thin Mild-Steel Sheets,” by Principal C. A. Edwards, 
| F.R.S., and Messrs. D. L. Phillips and W. H. E. Gullick. 
“Part 11—The Effects of Varying Degrees of Cold. 
Rolling and Annealing Temperatures on the Pro. 
perties of Motor-Car Body Sheets,” by Principal (. A. 
Edwards, F.R.S., and Messrs. D. L. Phillips and C. R. 
| Pipe; “A Survey of the Iron-Carbon Diagram near 
| Zero Carbon (below 1,000 deg. C.),” by Mr. J. H, 
| Whiteley ; and “ The Embrittlement of High-Tensile 
| Alloy Steels at Elevated Temperatures,” by Mr. 
| W. E. Goodrich. 

| At 2.30 p.m. “The Behaviour of Five Cast-Irons 
}in Relation to Creep and Growth at Elevated Tem. 
peratures,” by Mr. H. J. Tapsell, Dr. M. L. Becker, and 
| Mr. C. G. Conway ; * Internal Stresses and their Effect 
lon the Fatigue Resistance of Spring Steels,” by Dr. 


has proved slightly superior to a wetter mixture. | this country and abroad, and was particularly interested |M. L. Becker and Mr. C. E. Phillips; and “ Further 


More piles showing cracks were found at Sheerness | 


than at Watford, probably owing to the severer 
climatic conditions. The behaviour of reinforced 
concrete in artificial sea water is, however, a good 
guide to its probable behaviour in ordinary sea 
water. Cracking nearly always occurred after signs 
of rust had appeared on the surface of the concrete 
and it would seem that the permeability of the latter 
is largely responsible. The deterioration of the piles 
was chiefly due to the rusting and consequent ex- 
pansion of the reinforcement, which caused crack- 
ing, rather than by the action of the sea water. This 
cracking, with few exceptions, occurred above the 
water level in the case of all mixtures. The investiga 
that the 


tions indicate concrete cover, as far as 


practicable, should be impermeable, and this con- | 


dition can be obtained with a 2-in. cover. 

In conclusion, it may be stated that each section 
of the report is accompanied by very complete sets of 
diagrams and tables giving in detail the results of the 
tests, while the information relating to incising, corro- 
sion and concrete is illustrated by excellent photo- 


yraphic reproductions. There is also a good index. 








THE LATE MR. C. D. BURNET. 


WE note with regret the death of Mr. Charles Douglas 
Burnet, which occurred on February 29 
who was chief engineer of Messrs. The Rail Welding 


Company, Limited, London, was born on March 30, | 
After attending | 


1873, at Stourport, Worcestershire 
schools at Kidderminster and Malvern, he 
Malvern College, Great Malvern, in 1884. 


entered 


London, and remained with him until 
October, 1893. After spending some time as electrician 
to the Peninsular and Oriental Steam Navigation 
Company, he was appointed assistant engineer to the 
Oxford Electricity Company, and was placed in charge 
of the distributing substation In August, 1897, he 
entered Professor A. B. W. Kennedy’s office in London, 
and, during the succeeding year, was mainly engaged 
on work connected with the provision of electrical 
plant at Carlisle. In August, 1898, he was appointed 
resident engineer in charge, under Professor Kennedy, 
of the installation of the plant at Carlisle. This work 
included the erection of boilers, economiser, engines, 
switchgear, and the laying of main cables. 

On January 1, 1899, Mr. Burnet was appointed City 
Electrical Engineer at Carlisle, retaining this position 
for some nine years. His duties included the design 
and erection of all extensions to the works and under 
takings generally, which were subsequently put in 
hand. In 1908 Mr. Burnet relinquished his position at 
Carlisle to take up that of engineer and manager of the 
rail-welding department of Messrs. The Tudor Accumu 
lator Company, Limited, and after occupying this 
position for about ten years he was appointed chief 
engineer to Messrs. The Rail Welding Company, 
Limited, London. Mr. Burnet became a_ student 
member of the Institution of Electrical Engineers in 
1800. He was transferred to the rank of associate 
member in 1901, and to that of member in 1908. He 
was elected a member of the Institution of Mechanical 
Engineers in 1908, 


Ferranti, in 








THE LATE MR. J. F. SCOTT. 


Mr. Jesse Frenca Scorr, whose death we regret 
to have to record took place at his home in Sydenham, 
London, on March 3, was for many vears in practice as 
a consulting engineer. He was born on January 9, 


1856, and commenced his engineering training in 1870, | 


in the succeeding seven years obtaining early experi- 
ence in field surveying and levelling, in building con- 
struction and in road making and drainage. In 1877, 
at the age of 21, he entered the office of Mr. Augustus 
Manning as draughtsman and surveyor, and for the 


Mr. Burnet, | 


In March, 
1889, he became an apprentice of the late Dr. 8. Z. de | 


|} in several South African undertakings. He was elected 
an associate-member of the Institution of Civil Engineers 
as long ago as December 7, 1886. 








THE LATE MR. G. FITZ-GIBBON. 


Mr. GeraLp Firz-Gippox, whose death, we regret 
to record, took place after a short illness at his home in 
Hampstead, on March 5, was a civil engineer who 
was associated in practice with the late Mr. A. C. 
Hurtzig in Westminster for many years. The son of 
the late Mr. A. Fitz-Gibbon, one of the earliest railway 
pioneers in Ireland, Ceylon, New Zealand, and the 
United States, and engineer-in-chief of the first rail- 
ways built in Queensland, Australia, Mr. Gerald Fitz- 
Gibbon was born on June 27, 1857. He received his 
| general education at Clifton College, and in October, 
1874, entered the Swiss Federal Polytechnic, Ziirich, 
remaining there as a student in civil engineering until 
March, 1879. Two months later he became a pupil of 


the late Mr. George Fosbery Lister, chief engineer to | 
the Mersey Docks and Harbour Board, and remained | 


in that capacity for three years. On completing his 
pupilage he was employed by the late Mr. James 
Abernethy as assistant to the resident engineer, Mr. 
A. C. Hurtzig, on the construction of the Alexandra 
Dock Works, Hull. In July, 1885, he was made chief 
assistant to Mr. Hurtzig, then chief engineer of the 
Hull and Barnsley Railway and Dock Company, but 
after occupying this position for two years, Mr. Fitz- 
Gibbon entered the service of Sir E. Leader Williams as 
|assistant resident engineer on the Eastham division 
of the Manchester Ship Canal. 

In July, 1891, Mr. Fitz-Gibbon was appointed 
resident engineer on the estuary division of the Canal, 


tion until the Canal was opened to traffic in January, 
1894. In subsequent years Mr. Fitz-Gibbon was 
employed by Messrs. James Abernethy and Sons on the 
construction of harbour works and a new breakwater at 
| Fraserburgh, Aberdeenshire, and was also engaged in 
building a new harbour for the Midland Railway Com- 
pany at Heysham, Morecambe Bay, Lancs. After 
| joining Mr. A. C. Hurtzig, the late Sir Benjamin 
| Baker’s partner, he visited many parts of the world, 
| including Northern Queensland, China and Japan, and 
| British Columbia, and spent a good deal of time with 
Mr. Hurtzig in Eastern Canada in connection with 
engineering developments on the Great Lakes, and 
elsewhere. A former student of the Institution of 
Civil Engineers, Mr. Fitz-Gibbon became an associate 
member on May 2%, 1883, and was transferred to the 
rank of member on February 15, 1898. On March 15 
and 29, 1922, he delivered the Vernon-Harcourt 
Lectures before the Institution in London, his subject 
being * The Great Ship-Canals of the World.” The 
lectures were afterwards repeated before the Local 
Associations at Newcastle, Cardiff, and Manchester. 








THE IRON AND STEEL INSTITUTE. 


Tue sixty-seventh annual meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 


12 miles in length, and continued to occupy this posi- | 


| 


Experiments on the Effect of Surface Conditions on the 
| Fatigue Resistance of Spring Steels,” by Drs. G. A, 
Hankins and M. L. Becker and Mr. H. R. Mills. 
| Friday, May 8.—At 10 a.m., award of the Carnegie 
Research Scholarships for 1936, the Carnegie Gold Medal, 
and the Williams Prize, after which four papers will be 
presented, namely: ‘ The Influence of Light on the 
Electrode Potential and Corrosion Phenomena of 
| Mild Steel,” by Professor C. O. Bannister and Dr. R. 
Rigby ; ‘‘ Factors Influencing the Rate of Attack of 
Mild Steels by Typical Weak Acid Media,” by Dr. 
| T. P. Hoar and Mr. D. Havenhand ; “ Methods of De- 
| tinning Tin-Plate for Examination of the Thickness 
} and Continuity of the Alloy Layer,” by Messrs. A. W. 
| Hothersall and W. N. Bradshaw; and “ A Study of 
| the Origin of Porosity in the Tin Coating of Tin-Plate,” 
| by Messrs. A. W. Hothersall and J. C. Prytherch. 








THE UNITED STATES NATIONAL 
MUSEUM. 


THE activities of such an institution as the United 
| States National Museum, the Report on which for the 
| year ending June 30, 1935, has just been received, are 
varied and far-reaching. A museum to-day is not 
only a place for exhibiting collections, but its staff 
| undertakes or assists in exploration and _ research, 
| publishes reports, arranges and collates material from 
many sources, and often acts in an advisory capacity 
| to other institutions and to individuals. Not the least 
| important side of its activities is its educational work, 
| and the more energetically this is carried on the greater 
|the demands made on the museum. It is not sur- 
| prising, therefore, to read in the report of the United 
| States National Museum that it needs more funds and 
a larger staff. The financial conditions of recent years 
| have not been favourable for the development of the 
| museum, but it is interesting to learn that the atten- 
| dances of visitors in 1934-1935 exceeded those for the 
| preceding year by no fewer than 377,931, the total 
\for the year reaching 1,841,306. Of the five depart 
| ments of the museum—anthropology, biology, geology, 
history, and arts and industries—the last is of the 
| greatest interest to engineers, and in his report on this 
| section, Mr. C. W. Mitman gives particulars of some of 
| the more interesting additions which have been made 
| during the year. 

To the already fine collection relating to aeronautics 
been added many new models of aeroplanes, 
| instruments, propellers, and the sailplane Falcon, in 
| which, in 1934, Mr. W. E. Eaton, the president of the 
| Soaring Society of America, attained a height of 9,094 ft 
| With a similar glider, Mr. R. Dupont, on June 25, 
| 1934, soared a distance of 158 miles. To the land 
| transport section has been added a model of the 
| locomotive De Witt Clinton and train. The De Witt 
| Clinton was the first locomotive to run in New York 
State, making its first trip in July, 1831. Many 
| additions have been made to the water craft, automobile, 
and the communication collections, while in the field 
| of power equipment a model has been completed of « 
| boiler with a cast-iron flue and a rectangular wooden 
| shell built and used at the Philadelphia Waterworks in 


| 
| have 


Engineers, Great George-street, London, 8.W.1, on| 1801. Other new exhibits have been added to the 
Thursday and Friday, May 7 and 8. The annual dinner electrical collections, the hand tool section, the textile, 
of the Institute will be held in the Grand Hall, Con-| printing, photographic, chemical and timber sections 
naught Rooms, Great Queen-street, London, W.C.2, | In another department of the Museum, that of history. 
at 7 for 7.30 p.m., on May 7. The programme of the/ it is planned to instal four special cases contaimng 
proceedings, together with a list of the papers to be | memorabilia of the four eminent scientists who served 
as secretary of the Smithsonian Institution from 1846 
to 1927, and two of these, those relating to Joseph 
Henry and Samuel P. Langley, are now complete. In 


presented and discussed, are given below. 

Thursday, May 7.—At 10 a.m., presentation of the 
annual report of the Council and statement of accounts 
for 1935, and presentation of the Bessemer Gold Medal | a short notice such as this it is of course impossible to 
to Mr. Fred Clements. The following four papers will | cover the whole range and interest of the recent addi- 
then be cco? and discussed: “Some Considerations tions, as these relate to practically all the occupations 
Influencing Plant Facilities for Strip-Sheet Production | and interests of mankind. It is said no fewer than 
under British Conditions,” by Mr. G. A. V. Russell ; | 296,468 specimens were added during the year, bringing 
“A Study of the Influence of Varying Degrees of | the total specimens now covered in the Museum 
Cold-Rolling and Annealing Temperatures on the | catalogues up to a total of 14,817,316, a figur which 
| Properties of Mild-Steel Sheets. Part I—The Influence | will show that the institution is one of the richest 0! 
of Cold-Rolling and Subsequent Annealing Tempera- | its type in the world. 
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WueEn the author joined H.M. Navy just fifty years 

o this year for service as an engineer officer, coal was 
the only fuel used afloat, and possibly there are many, 
especially in South Wales, who would welcome a 
return to similar conditions ; doubtless all Britain would 
welcome such monopoly for coal if it could be achieved 
in fair competition with other sources of power supply 
and without hindrance to general improvement in 
economic conditions. 

Some eight years ago he was associated with a 
committee for the purpose of promoting the use of 
coal afloat in the form of powdered fuel. A machinery 
design proposal for a modern tramp steamer with 
turbine propelling machinery and water-tube boilers 
burning pulverised coal and working at 550-Ib. pressure 
with superheated steam was submitted to two in- 
fuential shipowning companies, but never reached the | 
building stage. The pioneer in the use of coal in pul- 
verised form afloat will probably go down to history as 
the United States collier Mercer, which made her first 
voyage across the Atlantic to this country in 1927. | 





Fig. 12. 











ERITH-ROE STOKER FOR SCOTCH BOILER FURNACE 
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is not intended in this paper to discuss the change that 
has come about in the choice of fuel to be used, it is 


| important to realise that the present tendency is for the 


a of boiler fuel oil to fall and the price of coal for 
unkers to rise, certainly in this country and generally 
throughout the world. 

Since retiring from H.M, Navy and entering com- 
mercial life, the author has been endeavouring for some 
nine years to exploit the advantages of the water-tube 
boiler in comparison with the cylindrical or Scotch 
type, and as time passes there seems to be accumulating 
experience that if steam propulsion is to continue the 
water-tube boiler should be adopted. With steam 
propelling machinery there is the choice in the use of 
either solid or liquid fuel at will and as may be most 
suitable for the vessel’s particular service and the ship- 
owner’s pocket, but this advantage in choice of fuel 
and the ability to use either kind as availability and 
price of fuel demand, although most efficacious in 
controlling the price of fuels, is not alone sufficient to 
induce the shipowner to choose steam propelling 
machinery. The steam plant must be such that for 
a given type of vessel and trade it will show economic 
advantage in the shipowner’s balance sheet of first 

















"ig.13. SECTIONAL VIEWS OF “TURBINE” FURNACE GRATE 





R.* | raising steam in the vessel’s boilers, and although it /using hand-fired coal as fuel. Each vessel has six 


boilers with a total boiler heating surface of 19,770 
sq. ft. and 600 sq. ft. grate area, In the latter half 
of 1931, after all three vessels had done considerable 
service using steam coal under hand-fired conditions, 
it was decided to experiment with the conversion of the 
two forward boilers of the Duke of Lancaster to the 
| Erith-Roe retort-type stoker. It will be appreciated 
that a vessel already built was not the most suitable 
choice for a trial of a new type of improved firing as 
the stokers had to be adapted to the limited space 
available, and alterations in air supply to the stoker 
grates presented special difficulties. It took some time 
to determine the best method of using the two mechanic- 
ally-fired boilers in association with two, three or four 
of the other hand-fired boilers as the steam require- 
ments demanded. Time and experience, however, 
demonstrated that the two mechanically-fired boilers 
had fulfilled expectations from an economical stand- 
point, for trials extending over a considerable period 
showed that low-grade fuels covering a wide range 
could be efficiently utilised. 

The more efficient operation of the two forward 
boilers, consequent on the conversion, permitted the 
steam output of these boilers to be increased beyond 
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The system was tried in many English and foreign | 
vessels and although it is still in use in a few vessels 
it has not yet been able to establish itself in competition 
with other methods of burning solid fuel, either by hand | 
or mechanical stokers. 

Both pulverising the coal by plant on board ready for 
use as required, or pulverising the coal on shore and 
shipping the fuel into bunkers as powdered coal, have 
been tried, but it is considered to be true to say to-day 
that the initial cost, weight and space required for an 
installation to use pulverised fuel afloat makes it 
economically impossible. Undoubtedly the use of 
pulverised coal is extending in large power stations on 
shore, where the limitations on weight and space placed 
on marine installations do not apply and where suitable 
coal is available at a competitive price, but the 
mechanical stoker is more extensively used. Until 
within the last few years coal afloat has been hand- 
fired to the boilers, generally of the Scotch or cylindrical 
type, into the completely water-cooled circular furnaces 
with fire grates of almost standard type and with per- 
haps little incentive to improve combustion results 
with the South Wales bunker coals which had estab- 
lished their pre-eminence in the market in pre-war 
days. With the large-size coal available, easily burnt, 
with little ash and high calorific value and average 
draught, and the absence of competitive fuels, the 
oe ely low-priced Welsh coal had the market 
0 itself, 

The introduction of the internal-combustion engine 
altered the outlook to the extent that a very serious 
rival to coal as a source of power supply had arrived, 
and the situation to-day as regards the use of coal is 
Precarious unless shipowners can be offered improved 


steam propelling plant using coal as fuel such as will | also 


attractive to them in respect of first cost, weight and 
Space and will provide durability and reliability for the 
© of the ship and economic advantage in fuel and 
tanning costs. There is also another very important 
“spect of the situation, viz., the use of oil as fuel for 
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* Paper read before the Institute of Marine Engineers 
Abridged. 


*t Swansea on Friday, March 6, 1936. 





cost, depreciation, maintenance and running costs for 
repairs, fuel and staff. It was therefore considered 
that it would be interesting in this paper to review some 
of the changes and p s that have been made in 
the last ten years in the direction of the more scientific 
utilisation of coal for marine propulsion purposes. 

(a) The Water-Tube Boiler and Mechanical Stoker.— 
As long ago as 1919, the use of the retort type of 
mechanical stoker was tried in association with the 
Babcock and Wilcox water-tube boiler by the Royal 
Packet Navigation Company of Holland, and sub- 
sequently adopted and used in some 40 vessels in that 
company’s fleet trading in the Dutch East Indies, 
where the campany own coal mines producing a class 
of coal which can be used more effectively with a 
mechanical grate than with hand firing. The first 
important use of the water-tube boiler and the 
mechanical stoker in this country was in the Beaver 
class cargo ships of the Canadian Steamship Company, 
built for a fast cargo service between this country, 
Europe and the Canadian ports. There are five of 
these ships which have now been in actual service for 
about seven years. Steam turbines are used as pro- 
pelling machinery and the service results are known 
to be very satis’ ry. Three ships of the class are 
fitted with Yarrow boilers and Erith-Roe stokers, and 
the other two ships have Babcock and Wilcox boilers, 
one ship being fitted with the Erith-Roe stoker and 
the other with the Taylor stoker. The two last-men- 
tioned ships, the Beaverbrae and Beaverhill, were 
originally hand fired, but when the success of the 
mechanical stokers in the other ships equipped with 
the Yarrow boilers was established, conversion to 
mechanical stokers was adopted in these two cases 


Recent outstanding interest, however, in the use 
of the mechanical stokers afloat has been directed to 
the cross-Channel steamers of the London Midland and 
Scottish Railway Company for their Heysham-Belfast 


service, three ships of the Duke of Lancaster class. 
These vessels, which were put into service in 1928, have 
twin-screw turbine-driven machinery with Babcock 
and Wilcox water-tube boilers and were originally 


the originally designed normal output, thus allowing 
the hand-fired boilers in use to give more efficient 
results at a reduced rating and even in their case to 
use an inferior quality coal without detriment to the 
service of the vessel. It will, therefore, be recognised 
that two principal advantages are secured by the use 
of a mechanically-fired grate over that of the hand- 
fired design, i.e., increased evaporative rating and 
ability to burn fuel of a lower grade and less costly 
variety. The increase in evaporative capacity per 
unit is approximately 30 per cent., the calorific value 
of the fuels used being of the order of 13,500 B.Th.U. 
Another advantage obtained with the mechanical 
stoker is the absence of smoke emission usually asso- 
ciated with hand firing, except at low boiler ratings. 
There was, however, some emission of grit at the higher 
ratings of the boilers it was desired to use in the Duke 
of Lancaster, but this has been successfully eliminated 
by the fitting of grit arresters in the boiler uptakes. 

The Erith-Roe design, which with its slicing bars is 
peculiarly suited to controlling the combustion on the 
short grate which obtains in marine practice, will 
successfully burn all types of bunker coal varying from 
South Wales slacks to coals of high volatile content. 
Naturally, being of the retorting type, i.e., distillation 
of volatiles forming part of its chain of functioning, 
it is not suitable for anthracites or for near-anthracites, 
that is, coal of say less than 15 per cent. total volatile. 
Early in 1933 the London Midland and Scottish Rail- 
way Company placed an order for a new steamer, the 
Princess Maud, for the Stranraer-Larne route, and, as 
a result of the experience gained with the mechanical 
stokers in the Duke of Lancaster, that company was 
encouraged to equip the new vessel’s boilers with the 
same type of mechanical stoker, i.e., the Erith-Roe. 
The boiler section of the machinery installation closely 
follows the installation fitted aboard the Princess 
Margaret built some two years previously, with the 
exception that the new ship is fitted with mechanical 
stokers instead of hand firing. The four boilers are 
arranged in pairs, back to back, in a single boiler room, 
with a total tube heating surface of 15,400 sq. ft. 

The boilers were designed to give 95,000 Ib. of 
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into saturated steam at 225 lb. pressure, under normal | 
service conditions, with coal of 11,500 B.Th.U. Tr 

pound calorific value. Each boiler has an eight- | 
retort stoker arranged with rear-ashing doors. The 
total grate area is 448 sq. ft. and the total combustion 
chamber volume 2,400 cub. ft. The closed-stokehold | 
system of air supply for ventilation and for air for 

combustion is used, and in this vessel the coal is man- 

handled from the athwartship bunkers into the coal 

hoppers. Steam control is regulated with the same 

ease and certainty as with an oil-fired boiler and with 

the same degree of flexibility in a clean and dust-free 

stokehold. The coal used is an Ayrshire slack and 

service conditions have been regularly maintained with 

three boilers out of four in use. 

About the middle of 1934, the London Midland and 
Scottish Railway Company decided to order another 
vessel for the Heysham-Belfast service to run in con- 
junction with the three vessels of the Duke class. 
With the continued experience in the Duke of Lancaster 
and the Princess Maud, this new vessel was designed 
to give sensibly equivalent performance on service to 
the three early ships of the Duke class, with four water- 
tube boilers instead of six, the new ship being of practic- 
ally the same tonnage and speed. Each of the four 
boilers, however, was fitted with a seven-retort Erith- 
Roe stoker, operated under the closed-stokehold system 
of air supply as in the earlier vessels. 

The boilers were designed to produce under service 
conditions 120,000 Ib. «f steam per hour at 225-lb. 
pressure per square inch from feed water at 215 deg. F., 
using a slack coal of 12,500 B.Th U. value. As is 
usual in vessels of this class with very limited boiler 
room space and head room, no superheaters are fitted, 
saturated steam being used. A further distinct 
advance was made in this ship by arranging the position 
of the bunkers in the ship so that the coal is self- | 
trimming into the stoker hoppers. In this vessel, 
therefore, using coal as fuel, we have the whole boiler- 
room operation performed mechanically as in an oil- 
fired ship, and it is not an exaggeration to say with the 
same degree of flexibility and cleanliness as in an oil- 
fired ship. Incidentally it may be mentioned, as a 
matter of interest, that mechanical coaling plant is 
used at Heysham for bunkering the Duke 
steamers. 

The mechanical stoker equipment of the boilers in | 
the Duke of York, though essentially the same in 
principle as in the earlier ships, has an improved 
method of air supply to the stoker grate and fuel bed. 
In the early installations the air supply to the retort 
portion of the grate was fed to the front and rear ends 
of the retort through one supply and damper control 
between the air boxes under each portion of the grate. 
It has been found beneficial to arrange for entirely 
separate and individual control to these two portions 
of the retort section of the grate. At the same time 
as this alteration was made, the design of grate parts 
at the rear end of the retort portion and the dump bars 
at the rear end of the grate has been improved in order | 
to ensure improvement in air supply and durability | 
of the grate parts. 
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railway company. 
The boiler plant of the vessel consists of two Babcock 
and Wilcéx water-tube boilers designed to supply 


| 26,000 Ib. of saturated steam at 200 Ib. per square inch | 
| perforated with a large number of holes, drilled at 


from feed water at 220 deg. F. when using a South 
Wales coal of about 14,500 B.Th.U. calorific value. 
In this vessel air pre-heaters are fitted to improve the 
overall efficiency. The two boilers have a total tube | 
heating surface of 5,280 sq. ft. and a total air heating 
surface of 2,240 sq. ft. An overall boiler efficiency of 
80 per cent. is obtained on service, and with this instal- 
lation, as in those previously described, it was demon- 
strated that a variety of small coals can be used with 
the mechanical stoker, but the volatile content should 
not fall below 15 per cent. and the coal must have a 
slight caking tendency. A washed, graded coal of | 
peas and beans size is used, with an ash content of 5 per 
cent. to 6 per cent., volatile 16 per cent. to 18 per cent., 
and a gross calorific value as fired of 14,300 B.Th.U. to 
14,500 B.Th.U. The fusion point of the ash is over 
1,400 deg. C. and it is important that this figure should 
be high in order to avoid damage to the stoker grate 
parts which occurs with a low fusion point. This 
vessel has now been more than two years in service, 
and the author is informed that the propelling instal- 
lation generally gives really satisfactory results to the 
railway company. 

The three Channel train ferry steamers, which are 
equipped with mechanically-fired water-tube boilers, 
have all been built and delivered to the Southern 
Railway Company at Dover, and are now awaiting the 
necessary harbour facilities to be completed. The 
vessels and their machinery were fully described by Sir 
Westcott Abell in his paper* read before the Institution 
of Naval Architects. Many different types of propulsion 
were investigated. Steam turbines and water-tube 
boilers, using coal as fuel with automatic stokers and 
with mechanical gear in preference to electric drive | 
were finally chosen. In the interests of coal economy, 
it was decided further to fit the water-tube boilers with | 
air heaters and to use the closed-stokehold system. 
Steam is generated by four Yarrow boilers with small 
superheaters designed to give 100 deg. F. superheat. 
The mechanical stokers were by the Taylor Stoker | 
Company and the bunkers arranged to be self-trimming. 
The trial results were very satisfactory, the overall 
boiler efficiency being estimated to be about 87 per 
cent. on the gross heat value of the fuel. The trials 
of the first vessel, the Twickenham Ferry, were carried 
out in June, 1934, with Kentish coal, Betteshanger 
smokeless washed smalls, of about 14,000 B.Th.U. | 
(gross) per pound. The Taylor stoker and the Erith- 
Roe stoker are both of the retort-type differing only in 
detail construction. 

The machinery and boilers for the S.S. Shuntien+ 
were supplied by Messrs. Scott’s Shipbuilding and 
Engineering Company, of Greenock, and shipped out | 
to Hong Kong where the vessel was built, for installa- 
tion in that port. The vessel has two boilers and a | 
total boiler heating surface of 7,254 sq. ft., superheating | 
surface of 2,300 sq. ft., and an air heater surface of 


| 3,850 sq. ft.; each boiler is fitted with a six-retort | 


oe Ne 


steam ‘per hour, converting feed water at 180 deg. F. | bunkering the ship which have been developed by the opening being controlled by the ordinary sliding 


louvres. The admission of this over-fire air was kept 
in practically the same position relative to the fuel 


| bed, but under an improved device air is admitted to 


the furnace through a series of baffle plates, which are 


varying angles to each other for the purpose of obtain. 


| ing maximum air turbulence during its admission. 


(b) Cylindrical and Water-Tube Boilers and Improved 
Methods of Firing.—The author has not had extended 


|experience with the Scotch or cylindrical boiler, as 


early in his service in H.M. Navy the water-tube boiler 
was adopted for all fighting vessels, and the remarks 
to follow concern only a few of the many different types 
of firebox and furnace fittings that have been tried at 
one time or another. There still appears to be reluct- 
ance on the part of owners of vessels, the power of 
which falls below, say, 2,500 h.p., to adopt water- 
tube boilers. It is somewhat difficult to appreciate 
this attitude, since the up-to-date water-tube boiler 
has proved its dependability and efficiency under all 
kinds of working conditions, and its advantages over 
those of the Scotch boiler are very pronounced in several 
directions. So long as this prejudice exists, however, 
there is undoubtedly a call for a simple and inexpensive 


| mechanical stoker for the completely water-cooled 


circular furnace of the cylindrical boiler. Such a 
mechanical stoker must be simple in form, inexpensive, 
thoroughly reliable and able to burn efficiently a large 
variety of coals, or it cannot compete successfully 
against hand firing and the plain cast-iron or wrought- 
iron firebar. 

The development of the Erith-Roe design for Scotch 
boilers is shown on Fig. 12, pyge 355. At the time of 
writing, this stoker is undergoing extensive shore trials, 


| with a view to trying out thoroughly a variety of coals 


before the machine is fitted aboard a ship. It will be 
appreciated that in the confined space of the flue, it is 
much more difficult to design a robust mechanical stoker 
which will stand up to steady full-power conditions on 
a variety of bunker coals without trouble. Another 
interesting development in this category is the instal- 
lation of the Bennis system of marine stoking which 
has been fitted in two ships, the Manchester Hero and 
Manchester Port of Messrs. Manchester Liners, Limited. 
The Manchester Hero has three single-ended three-flue 
Scotch marine boilers and the Manchester Port three 
similar four-flue boilers, i.e., nine Bennis stokers and 
twelve Bennis stokers respectively. The author has 
not personal knowledge of this type of stoker, but it 
must be recorded that the mechanical stoker has been 
chosen for a second vessel after experience in the first. 
The coal to each furnace is supplied from a hopper 
above the furnace door and fed to the grate by a dis- 
tributing shovel from a reciprocating adjustable feed 
plate. The mechanism is designed to distribute the 
coal evenly over the grate and to be capable of regulat- 
ing the feed. A special type of grate bar is used for 
regulating the air supply and the gradual movement of 
the fuel bed to the rear of the furnace. The stokers are 
understood to be capable of dealing with a wide variety 
of bituminous and _ semi-bituminous coals. The 
reported results in Manchester Hero are a reduction 


At the end of last year, 1935, Erith-Roe mechanical Erith-Roe stoker. The boilers were to provide under | in fuel costs (over 20 per cent.), some saving in the 


stokers were fitted to the two forward boilers in each 
of the remaining ships of this class of steamer, viz., 
the Duke of Rothesay and the Duke of Argyll, and both 
these ships are now again in service, working under the 
same conditions as described in the case of the Duke 
of Lancaster, Sufficient experience has already been 
obtained to show that the fitting of mechanical stokers 
is an economical proposition and that continued pro- 
gress on those lines will enlarge the prospects of steam 
propelling machinery, for, with geared turbine instal 
lations, boilers end auxiliaries and combustion con- 
ditions of continually improving design, and with coal 
of suitable description at a fair price, steam propulsion 
should be more than able to hold its own in a number of 
steamship services, as against the use of oil as the 
source of power, 

There is corroborative evidence of this in the adoption 
of the use of coal for steam propulsion in the 8.8, Great 
Western, built by Messrs, Cammell Laird and Company, 
Limited, for the Great Western Railway Company’s 
Fishguard- Waterford seryice, the Channel train ferry 
steamers for the Southern Railway and the §.S. 
Shuntien for passenger and cargo service on the China 
Station. The Great Western was ordered by the Great 
Western Railway Company in 1933, and ran sea trials 
in January, 1934, and since then has been in service 
continually, with the exception of the annual periods 
for Board of Trade survey. When first contemplated 
it is believed it was intended to use oil as fuel for this 
vessel, but the Great Western Railway Company 
decided that the vessel should be a coal burner rather 
than an oil burner, with a view to giving impetus to 
coal as fuel. In May, 1935, the Great Western Railway 
Company invited to Fishguard a representative party 
of gentlemen interested in ships and coal to witness 
a demonstration of the vessel and the facilities for 


service conditions 40,000 lb. of steam per hour from 
feed water at 215 deg. F. at an outlet pressure of 210 Ib. 
per square inch and temperature of 600 deg, F. when | 
using a Chinese slack coal of about 12,000 B.Th.U. | 
gross value. Difficulty was experienced during the | 
trials with the particular class of coal it was desired to | 
use in general service, but a change of coal (another 
Chinese variety) enabled the trials to be carried through 
avd the vessel put into service. Recently some altera- 
tions have been made to the air supply to the fuel bed 
for combustion purposes and it is understood that the 
vessel is now in service using the particular class of | 
Chinese coal desired by the owners. 

From this list it will be conceded that a commence- 
ment has been made with the introduction of the 
mechanical stoker afloat in vessels of this country, and it 
is hope that progress in this direction will be continued, 

Since the installation of the stokers of the two 
forward boilers in the Duke of Lancaster, experience 
has been obtained with a large variety of coals. This 
has resulted in several improvements in the design of 
the stoker grate parts and the methods and control 
of the air supply to the fuel bed, which alterations have 
improved the durability of the stoker grate and the 
efficiency of combustion. It is not considered possible 
to describe within the scope of this paper all the small 
impr vements in stoker parts, but it will doubtless be 
of interest to describe an alteration made to the method 
of supply of “ top air’ or the supply of air above the 
fuel bed, because similar alterations have proved bene- 
ficial also with hand-fired grates. As originally 
arranged, top air was admitted through small plain 
openings just above the entering fuel, the amount of 


* See ENGINEERING, vol. exxxix, page 426 (1935). 
+t See Enorveerine, vol. ¢xxxviii, page 88 (1934), 


number of boilers in use, and less wear and tear on the 
boilers; in fact similar benefits are experienced as 
with the water-tube boiler and mechanical stoker, 
though perhaps not to the same extent. 

There has not, however, been much progress in this 
direction up till the present, and it canonly b2 concluded, 
that a mechanical stoker for the cylindrical boiler at 
sea has not yet arrived, on account of initial cost and 
upkeep expenses being too great to show economic 
profit in its use. There are, however, a fair number 
of special firebars, special both in material and in form, 
whieh give results superior to those obtained from the 
use of ordinary firebars. In particular, the author has 
had recent experience of one form of grate applicable 
to cylindrical and water-tube boilers, which is special 
both in regard to the shape and disposition ot the 
firebars and the method of air supply to the fuel bed, 
and in this connection reference is made to the Turbine 
furnace grate which is shown in Fig. 13. 

This type of furnace bar was substituted for the 
ordinary bar in the third vessel of the Slieve Bloom 
class which was built for the London Midland and 
Scottish Railway Company for their cargo and live- 
stock service between Holyhead and Ireland. It will 
be seen from the drawing that the whole grate 1s made 
up in sections, each 6 in. wide, and having its own set 
of small firebars placed athwartships, or across the 
furnace instead of the more usual method of placing 
the fire bar from back to front. Each section is ™ 
dependent and has its own air supply. The air ' 
supplied to the circular trough under the bars by fan oT 
by steam jet. In any case, whether air supply 1s by 
natural draught or fan supply, a small steam jet !* used 
to provide a small amount of steam to ensure humidity 
of the air, to assist combustion and to improve the 
durability of the firebars. 
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The fuel consumption results in service of the Slieve 
League, the third vessel of this class, have been dis- 
unctly favourable in comparison with the two earlier 
vessels, and show increased boiler efficiency when 
using a lower grade of coal. The same type of grate is 
*eing adopted for the fourth ship of the class which is 


now being built by Messrs. Wm. Denny and Brothers, | 


Limited, at Dumbarton. In all the vessels of this 
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class, the improved method of supplying air above the | further construction of 3,600 sq. ft. 
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devised for the improvement of combustion in hand- 
fired furnaces, for the prevention of smoke and for 
reduction in upkeep costs, but probably enough has 
been written to show that with full efficiency and 
reduced upkeep expenses for furnace attention, thought 
and care in the design of boiler, furnace and all the 
necessary auxiliaries, particularly the supply of air for 
combustion, the marine engineer should not find it 
beyond his power to design coal-burning steam plant 
| which gives the cheapest rate per pound of steam. 
This paper should be regarded as a brief résumé of the 
progressive efforts which are being made by marine 
| engineers to make the use of coal economically success- 
| ful in competition with its rival—fuel oil. 

| It is easily within the capabilities of designers to 
| provide for dual or alternative use of coal and oil as 
| fuel with the water-tube boiler and mechanical stoker, 
| and if coal supplies of suitable type and at a fair and 
| competitive price are available, such steam installations 
will be employed. It must be emphasised, however, 
that if coal is to compete successfully with oil as a 
source of power for marine propulsion, close co-opera- 
| tion is essential between those most intimately con- 
cerned, viz,, the coal-owner, shipbuilder and the ship- 
| owner, and their efforts should be directed towards the 
use and supply of suitable fuel at competitive prices. 

















RESEARCH LABORATORY OF THE 
INSTITUTION OF AUTOMOBILE 
ENGINEERS. 


| ALTHOUGH, as pointed out by Sir Frank E. Smith 
| in our Jubilee number, published in May last, enormous 
strides have been made in this country in the organisa- 
| tion of industrial and scientific research since the war, 
| much still remains to be done in this direction. An 
| impartial survey of the whole field suggests that while 
| to-day, certain branches of industry are fully alive to 
the value of co-operative research, other branches 
regard such a policy with some suspicion, the various 
firms engaged in such branches tending, on the whole, 
to give only lukewarm support to those who advocate 
co-operation in this direction. It is to be feared that 
| this criticism applies with particular force to the 
automobile industry. The number of persons engaged 
directly and indirectly in automobile engineering now 
approximate to one and a quarter million, but in spite 
| of its importance, as indicated by this figure, research 
work has hitherto been conducted on a very modest 
scale, and to a very appreciable extent at the expense 
| of private firms or individuals. The first attempt at 
| co-operative research in the industry was made in 
1920 with the formation of the Research Association 
|of British Motor and Allied Manufacturers. This 
| body, which although on quite a small seale, was 
responsible for some very valuable work, was absorbed 
in 1931 by the Institution of Automobile Engineers 
in the form of the Research and Standardisation Com- 
mittee. As previously stated in our columns, the 
latter committee acquired a small research laboratory 
in Chiswick. This laboratory actually consisted of 
a workshop behind a private house, but fortunately the 
importance of the work done could not be gauged by 
the size of the premises. Actually, the research on 
cylinder wear, which bids fair to become classic, was 
carried out at the Chiswick laboratory. We imagine 
that it was the successful completion of this research, 
together with that of others of a less spectacular nature, 
which more than anything else awakened the industry 
to the value of co-operation, but be the cause what it 
may, the number of companies affiliated to the institu- 
tion increased from 28 in 1931 to 190 in 1935. The 
money thus rendered available enabled the committee 
to consider the acquirement of more commodious 
premises, and a new laboratory, of which brief parti- 
culars were given on page 43 ante, was obtained on 
the Great West-road. Although this building repre- 
sents a great improvement on its predecessor, it is only 
| necessary to compare it with the high-power testing 
| laboratory for electrical switchgear, illustrated in our 
| last issue, to bring out the inadequate nature of the 
facilities which it still provides for automobile research. 
It, however, represents an important step in the right 
| direction, and it is sincerely to be hoped that the leading 
members of the important industry of which it is 
| symbolical will realise its limitations, and will come 
forward to provide the necessary funds for a rapid 
| extension of the available facilities. 

| The new laboratory, of which photographs are repro- 
| duced in Figs. 1 to 4, annexed and on page 358, has 
|a floor area of 15,500 sq. ft., with a reserve space for 
The building is 








fuel bed, as mentioned earlier in this paper has been|of the most modern type, with excellent natural 


adopted. 


This special attention to the supply of over- | lighting, and has a frontage of 90 ft., with a depth of 


fire air has improved combustion efficiency and reduced | 360 ft. There are two main blocks, separated by a 
upkeep expenses for furnace fronts, a gain in two direc- | parking space. A concrete track, 10 ft. wide, encircles 
tions. Reduction in smoke emission also follows from | the buildings and gives access by car or lorry to all 


the use of these air distributing plates. 


The selection of the relative positions of the 


There are of course many other methodsand appliances | offices, laboratories, and workshop was dictated by 
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convenience and the necessity for isolating the office | 
block from noise emanating from the laboratories. 
The front two-storey block is surmounted by a tower 
containing a 1,000-gallon water tank, from which the 
water supply is obtained for all industrial purposes on 
the premises. The first floor comprises four offices 
used by the technical staff, and a committee room. | 
The ground floor contains the general office, a dupli- | 
cating room, and the library. Leading off from the 
octagonal-shaped hall is a central corridor, on either 
side of which are the chemical and materials-testing | 
laboratories. The chemical laboratory is specially 
equipped for such specialised work as the analysis of 
metals and the testing of lubricants. The materials- 
testing laboratory, illustrated in Fig. 1, contains a 
5-ton Buckton testing machine with autographic 
equipment, a Vickers pyramid hardness machine, an 
Avery fatigue machine, a Vickers projection micro- 
scope, and the usual mi: or apparatus. A dark room 
leads off the laboratory with a blackened labyrinth 
entrance. The latter gives good ventilation, and 
enables the staff to enter or leave the dark room while 
films or plates are exposed. 

The central corridor terminates in a large bay housing | 
the motor-car and motor-cycle chassis dynamometers. | 
This bay is illustrated in Fig. 2, the view showing the 
entrance from the corridor and the car dynamometer. | 
Vehicles can be driven into, or out of, the laboratory | 
from the concrete track on either side, the opposite 
walls being fitted with large roller shutters. Both 
dynamometers are of the Heenan and Froude type, 
the power transmitted to the drums, on which the 
rear wheels of the vehicle rest, being in turn trans- 
mitted through chains to water brakes. The vehicle 
is coupled to a draw-bar linked to a torque arm, so 
that direct measurement of tractive effort can be 
made. Arrangements are available for coupling the | 
tail pipes of the vehicles to a suitable exhaust system. 
The laboratory is provided with a pit for repairs and 
adjustments to vehicles. The engine laboratory, shown 
in Fig. 3, is adjacent to the chassis laboratory at the | 
rear end, It contains eight test beds, four with 
electric and four with hydraulic dynamometers. The 
usual arrangements are available for the measure- 
ment of fuel, lubricating oil, &e. A battery of silencers 
is arranged outside the building, and the tail pipes 
conduct the exhaust gases to a considerable height. | 
The laboratory is equipped with a l-ton overhead 
runway crane. Adjacent to this laboratory is a works 
office and a measuring room, in which examination of 
worn engine parts can be carried out to a high degree 
of accuracy. The measuring room is fitted with a 
thermostatic arrangement for maintaining an approx- | 
mately uniform temperature. Access to this laboratory 
from the outside is also obtained through a large roller | 
shutter opening on to the parking place. 

The rear block contains the workshop, general 
laboratory, and stores. The workshop is equipped 
with a lathe, drilling machines, power saw, small 
grinding machines, a gas-fired forge, and the usual 
benches, &c. The general laboratory is the largest 
on the premises, and is used for any mechanical testing 
or research other than engine research. The equipment 
will vary in accordance with the programme of research, 
but at the present time it includes machines for study- 
ing big-end bearings, gears, brakes, exhaust valves, and 
engine friction at low temperatures. A view of the 
laboratory is given in Fig. 4. The ceiling of this 
laboratory, together with that over the workshop, is 
covered with sound-absorbing material. The stores 
are adjacent to the car park, and there is an external 
loading platform with two large entrances equipped 
with roller shutters. Beyond the general laboratory is 
a further bay available for extensions. The floor of 
this bay is fitted in parts with removable iron covers 
giving access to two underground compartments. 
These compartments are available for storage purposes, | 
or they may be used for experiments in which the | 
amount of noise is excessive, or for which it is desirable 
to maintain a uniform temperature. 

The main electricity supply is of the alternating 
current type, and is used for the lighting and 
any experimental work for which it is suitable. A 
40-kW mercury-are rectifier is installed to provide 
direct current for variable-speed motors and other 
purposes. The laboratories were officially opened on 
Wednesday, March 18, by Lord Rutherford of Nelson, 
who, after stressing the importance of the automobile 
industry and the value of co-operative research, said 
that the Advisory Council of the Department of | 
Scientific and Industrial Research were of opinion that | 





unless a research association had over 10,0001. a year 
to spend on its programme, it was not worth while, 
and that a sum considerably in excess of this amount 
was needed for the automobile industry. To give | 
practical expression to these views, the department 
had offered a block grant of 5,000/. a year so soon as 
their industrial income exceeded 10,0001, and were 
prepared to find another 5,000/. if the industry provided 
a similar amount. 


|}minute, and there 


| be attained by the machines. 


| cuts or in the hand placing of the strips. 
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MACHINERY .* 


Freperick Grover, M.I.Mech.E. 


WRAPPING 
By 


Tue advent of wrapping machinery coincided roughly 
with the coming of the petrol engine and the motor car. 
In 1896 there were only 16 motor cars on the register, 
and it is doubtful whether there were as many wrapping 
machines in the world. Machines in existence thirty- 
five years ago were applicable in a very limited field, 
and little was known about them outside. Indeed, a 
striking fact about large-scale production of more or 
less standard articles of consumption was the enormous 
factory space taken up by the wrapping and packing 
departments. All the goods which are to-day displayed 
in shop windows in attractive covers were at that 
time entirely wrapped by hand, whereas now they are 
for the most part wrapped by machines. Forty years 
ago the inventor was, however, looked upon more or 
less as a crank. His machines called for a considerable 
outlay of capital, whereas girl labour was rated at 
five or six shillings a week, and could be engaged or 
discharged as necessity arose. The speed of hand 
labour was, in some cases, up to 15 to 20 pieces a 
was thus little inducement to 
mechanise the work unless much higher speeds could 
Another difficulty was 
the lack of mechanics suitably trained for this class of 
machine. 

In spite of many adverse circumstances the first 


| commercially successful machine in Europe for wrapping 


small pieces of chocolate in tinfoil was made in Leeds in 
1901, and several such machines were supplied to the 
English and Swiss chocolate makers which worked at 
a speed of 100 pieces per minute with two operators. 
The first machine was constructed with a chain feed 
for carrying the cut sheets of foil into the required 
position. The top strand of the chain was arra 

with pins projecting upwards into a slotted channel. 
Separate sheets of foil were placed by hand between 
the pins. The sheets of foil were supplied (to the hand 
feeders) in the form of solid cut blocks as the foil came 
from the guillotines, and the separation of the individual 
sheets was difficult, and moreover, they were sadly 
creased by handling. To feed 10 wrappers a minute 
required four feeders, which was a serious drawback. 
The obvious remedy was to procure the foil in reels 
and cut the sheets automatically to the required size. 
But not one maker in Europe could at this time supply 
foil in roll form. In America only one maker was 
considering the matter. The alternative was an interim 
makeshift which enabled the feeder to place the longest 
strip procurable which was automatically cut by the 
machine. These strips could be obtained up to 24 in. 
in length, so that with a 3-in. length of cut the operator 
placed eight wrappers at once, thereby increasing her 
capacity eightfold. One feeder then sufficed instead 
of four. This device worked very satisfactorily for 


a short time, but it was not possible to attain a very | 


high degree of accuracy either in the spacing of the 
It will be 
realised that the success of the machine as a whole 
rested mainly on solving the problem of the foil feed. 
In time, of course, the situation changed, but American 
foil had to be imported for a considerable time before 





* Paper read before the Institution of Mechanical 
Engineers on Friday, March 20, 1936. Abridged. 
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, the Continental and British makers were able to supply 
| foil in rolls. 

A broad line of distinction may be drawn. between 
the mere design of mechanism to imitate the move- 
ments of the hands in forming folds of paper round an 
object of a certain shape, and some novel and more 
efficient means adapted to the shape of the article 
and to the nature of the wrapping material. Consider- 
ing first the case of a thin round dise to be wrapped 
in a foil covering by machine. If a square of foil is 
placed on a smooth plate, having a round hole in it 
slightly larger than the disc, and the disc then placed 
on the foil so that it is exactly coincident with the 
hole, the dise may be forced through the hole by a 
plunger. In passing through, the foil will be turned 
upwards fitting closely round the plunger until it is 
free from the surrounding wall, when it will fall of its 
own weight in the form of an open topped cylindrical 
receptacle, with the disc at the bottom, as shown in 
Fig. 3, page 359. Foil being ductile, the upstanding walls 
of the receptacle may be spun over the surface of the disc 
to form a complete container. The simplest way of 
doing this, and at the same time of removing the disc 
from the path of the following one, is to provide a 
rotating platform upon which the successive discs 
will fall and be carried, and which has an inner wall 
close to the rim of the disc. As the disc is carried 
round it may enter an annular space formed between 
the inner wall and a stationary concentric outer wall 
so spaced that the distance between them is rather less 
than the diameter of the disc. On entering the annulus, 
both sides of which are faced with rubber, the discs 
begin to rotate like epicyclic gears and travel round 
towards an exit, the discs rotating on their own axes 
five or six times during transit. 

By providing a spirally-shaped blade attached to the 
stationary wall of the annulus and causing it to press 
against the upstanding foil, the latter is spun over the 
dise. It then leaves the annulus and between 
rollers, the upper one being of hard material and the 
under one of soft sponge rubber. The hard roller gives 
a good frosted appearance to the spun side, whilst 
the soft roller presses the foil on to the moulded side 
and gives a lustre to the wrapped article. A machine 
of this kind was first made in Leeds and installed in 
a Swiss chocolate factory in 1904; since then it has 
been regarded as the standard machine for this kind 
of wrapping. It will be noticed that this is a case o! 
special adptation to the wrapping material to be used, 
namely a ductile foil. Paper would be quite unsutt- 
able, unless it were waxed and heat-treated in the 
folding. Such means, however, would probably damage 
the goods and hence be unacceptable. 

In wrapping a rectangular body, the idea of pressing 
the block and the wrapper through an orifice which |= 
| just large enough to allow its passage is again adopted, 
| but in this case the wrapper must be coaxed into 
| Successive positions, eventually forming very definite 
creases along predetermined lines on the wrapper 
For this reason the forming box is much more elaborate. 
It is found to be more convenient in this type of work 
to lift the block on a plunger until it reaches the 
wrapper and then carry both upwards through tl 
| folding box. During this upward movement the 
| wrapper is neatly folded over the ends, and when ' 
|emerges from the box, parts of it are hanging dow? 

closely embracing the plunger. In this case we hav 
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an inverted container with the block at the top and | convert rotary motion into reciprocating movements | cam. 
The block is held by | of a specific character, and into other rotary move-| given by a simple crank and connecting rod, in which 
In this | the acceleration is greatest at each end of the stroke 


a sort of skirt hanging below. 
the grippers when it arrives at its top position, so that 
the plunger may be withdrawn and the under folds 
completed. The efficiency of this method is appre- 
ciated when it is realised that during an upward 
movement of about 4 in. through the folding box the 
wrapper is first creased along eight well-defined lines 
almost simultaneously, and afterwards four outstanding 


wings are turned through an angle of 130 deg. with | 


great precision and without mutual interference. 
When the wrapper is waxed a plate heated to about 
145 deg. F. may be pressed against the under folds 
and so seal them by melting the wax. 


Fig.3. 
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application of a spot of gum on the last fold may be | 
desirable. This illustration differs from the first | 
rather elementary example in that the folding box 
gives equally good results with any kind of wrapping | 


material capable of taking a sharp crease. A thick | 
brown paper can be folded as accurately as a flimsy | 
web of transparent cellulose. 

The devices which have been considered—and many 
more examples could be given—are after all only a 
small part of the machine which is alive with move- 


ment. Elements are rotating with constant and 
variable angular velocity, others reciprocating with 
varying velocities and having intermittent times of 
rest. Successive sheets of wrappers have to be cut off 
and registered with the oncoming object. Lines of | 
cum must be applied at strategic points. All these 
movements must be synchronised with precision. 


Unly a very restricted description of some of the 


means employed can be here given. 
hines derive their action from a shaft rotating 
it speed. 


All » 


t constay 


The problem of the designer is to 
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|ments with varying periods and “ dwells.” 


| class of machinery the external work done is insignifi 
| cant, and hence wear and tear is the result of interna 


The first of these gives a motion similar to that 


-j}and zero at mid-stroke. The gravity cam gives 
1| constant acceleration from the starting point up to 


forces causing the motions of the parts themselves. | half-stroke, followed by constant deceleration to the 


In all mechanical actions, such for instance as the | finishing point of the movement. 
familiar crank and connecting rod and the perhaps less | all sorts of combination curves for cams, giving variable 


There are, in addition, 


|familiar Geneva motion, there are definite positions | or constant velocities to the reciprocating part between 


there is no acceleration. On the other hand, a can 


movement may be made which will give a constant | that needed to overcome frictional resistances. 


acceleration, thus equalising the wear. 
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Fig.5. 











where the acceleration of the driven part has its | selected points. 
maximum value and other well-defined points where | 


When a folding movement is travelling with unvary- 
1| ing speed the force required to maintain it is merely 
The 
| force to be applied to change the speed of movement 
depends upon the rate of 
change and the weight of 
the part moved, and the 
question arises whether these 
changes should be impressed 
upon the reciprocating part 
by making the relevant arc 
of the cam according to the 
harmonic curve or the so- 
called gravity curve. The 
latter form is preferable for 
two reasons. In the first 
place the driving force is uni- 
form because of the constant 
acceleration throughout the 
period of change, and secondly 
the greatest force exerted at 
the beginning of the move- 
ment by the harmonic cam 
is between 10 per cent. and 
11 per cent. in excess of the 
uniform force exerted by the 
gravity cam. This means 
that in the long run the har- 











monic cam would develop a 
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When high speeds are required it is specially import- 
ant to allot the times to each movement so that no 
disproportionate rate of change of motion occurs in 
one element, which would mar the otherwise rhythmic 
action and set up severe local stresses in an overdriven 
member. To state the problem more precisely, let us 
imagine that three separate movements have to be 
synchronised, represented by 4 units, 9 units, and 
36 units of length to be traversed by the respective 
parts in one cycle of the machine. The question 


arises, what time should be allotted to each movement 


| so that the acceleration will be the same in each case ? 


From well-known principles it is demonstrable that the 
times should be proportional to the square roots of 
the distances. 
the proportion of 2, 3, and 6, and the cycle would 
contain 11 parts. In a cycle of 360 deg., 65 deg., 98 
deg., and 197 deg. should, therefore, be allowed for the 
respective movements. 

The simplest way of obtaining a reciprocating move- 
ment is by means of the crank and connecting rod, and 
wherever possible this gives the cheapest form of 
control. But the movement occupies the whole cycle, 
and cam movements are therefore also very generally 
used. There are two well-recognised forms of cam, 
namely, the harmonic type and the so-called gravity 





Thus the operating times would be in| 


local wear 11 per cent. in 
excess of the uniform wear of 
the gravity cam. 

In allucating the times al 
lowable for all the move- 
ments of a machine the prin- 
ciple already indicated may 
be applied to groups of asso- 
ciated motions with the object 
of usefully distributing the 
periods so that no one move- 
ment is unnecessarily violent. 
It must be remembered that 
| when one speaks of the movement of a part one refers 
to the movement of its mass centre, and since this may 
not be accurately determinable from drawings, it may 
not be possible to realise fully the ideal condition, 
though awareness of the theoretical principles involved 
will undoubtedly be of assistance. 

As soon as the main movements in a machine have 
been provisionally determined they should be plotted 
on a chart (Fig. 4). The horizontal base of this chart 
should represent a machine cycle in degrees of arc and 
vertical measurements in inches should represent the 
position of each moving part at all points in the cycle. 
For a given speed of working the horizontal base 
represents time to a determinable scale. Consequently 
|the slope of the movement curves on the chart will 
represent the velocities of the moving elements at any 
| point chosen for examination. From the movement 
chart a velocity chart can be constructed. Similarly 
the various slopes on the velocity charts can be plotted 
to give an acceleration chart. In this way an analytical 
picture of the working is obtained, which may profitably 
be studied by the designing staff. Apart from mere 
questions of mechanical clearances of the movements, 
the charts enable improvements to be effected in the 
dynamic interaction of the mechanisms, and details 
can be modified as the whole design proceeds. 

The elements referred to in the timing chart of 
Fig. 4 are illustrated in Fig, 5 in elevation and plan. 





“ENGINEERING” 


5 
t is the tablet to be wrapped; the bar b pushes the 
tablet against the paper p into the jaw formed on 
the carrierc. The paper is partially folded on entering the 
jaw, and the movement of the carrier folds the paper 
as illustrated in the intermediate position. When the 
tablet is pushed from the carrier it is entirely enclosed 
in a tubular wrapper with the ends open. The chart 
deals with these four movements. It will be noted 
that the carrier completes its movement in about 
240 deg. of the cycle of 360 deg. As the carrier comes 
| to rest, the tablet is pushed over from the feed belt 
|into the jaws of the carrier. At the same time the 
|ejector e passes through the other pair of carrier 
jaws and dwells in a position clear of the jaws, As 
the jaws rotate the ejector passes between the two 
| pairs of jaws when they are approaching and passing 
by the vertical centre line. The paper begins to 
move downwards slowly until the pusher bar } is 
|drawn back from the path of the paper. From such 
| charts the cams are all indexed and the correct timing 
is obtained by erecting to the index marks, 
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A crank-driven motion is arranged to give a to-and-fro 
straight line traverse with a considerable dwell | 

riod at one end of the stroke by utilising the | 
‘amiliar elements of Joy’s valve gear. Some ingenious | 
wrapping machines have been made using this type 
of gear instead of cams, and it has been claimed | 
that they are superior because they are quieter and | 
are less liable to inaccuracy of movement due to} 
wear. It seems to the author, however, that given 
equally good workmanship and material, a positive 
cam action having three or four less joints would 
develop less “ slogger” than the linkage described. 
Nevertheless, the movement is interesting and may, 
in the exigencies of design, find a useful place even in 
a cam-driven machine. 

Turning now to intermittent rotary motions of 
positive action, that is to say, movements that do 
not allow the driven member to overthrow in conse- 
quence of its momentum as with the ordinary pawl and 
ratchet, the commonest example is the well-known 
Geneva motion. Where such gears are of frequent 
application it is useful to prepare office charts giving 
the motion of the driven wheel in terms of the angular 
movements of the driving shaft, so that at every 
position the movements can be plotted on the general 
timing chart of a particular machine. 

Another less well-known movement for altering the | 
angular velocity of a driven shaft is shown in Fig. 9. | 
The shaft o has a gearwheel d mounted upon it which 
is not concentric with the shaft centre. Shaft a is 
the driven member. The connection between them is 
effected by means of an idler wheel 6 floating on a 
radius link connecting a and 6, and connected to 
the centre of the offset wheel on o by another link. The 
idler is therefore held in mesh with the wheels 
a and d. As o rotates the radius link rocks, and 
is at one period travelling round the centre o in the 
same direction as a is turning. At another period | 
the link is travelling in the opposite direction. As a 
result of this differential movement the shaft a} 
is accelerated and retarded. The amount of this 
variation is governed by the eccentricity of the wheel 
on shaft o, and this may be increased to such an extent 
that the shaft a can be made to reverse its rotation 
for a part of its cyclic movement. An offset radius 
can be determined by graphic construction with any 
given size of wheels ensuring that at a certain time 
the shaft a will come to rest. Theoretically it can only 
be at rest instantaneously, but the approach and 
departure from the rest positions is relatively so slow 
that the apparent dwell on a mechanism driven with 
this gear will be about 60 deg. of the cycle of revolution 
of the driving shaft o. By giving a very slightly 
greater offset to the gear on 0, an imperceptible back- 
ward movement may be given to a which will increase 
the apparent dwell to over 75 deg. To reproduce the 
actual movements of this apparatus on the machine 
timing chart, it is necessary to plot first a velocity 
diagram, which is easily done by graphic construction. 
The total area of this diagram will represent the total 
movement of the driven member to some determinable 
scale, By taking the areas up to successive ordinates 
on the velocity chart, the actual movements at each 
successive ordinate can be plotted. The gear illus- 
trated in Fig. 9 forms a partial substitute for a Geneva 
action within its limit of application. In so far as it 
varies from this limited application it can be made 
to give varying positive and negative velocities to the 
shaft « when the shaft o rotates with constant velocity. 
Variants will suggest themselves, such as an elliptical 
gear drive for wheel 0. It may be said that the gear 
is amenable to design, although the movements appear 
at first sight elusive. 

One more method of coupling rotary motions so 
that a variable speed may be given to the driven shaft 
may be mentioned. In connection with revolving 
cutters it is sometimes desirable to adjust the actual 
speed of the cutter to the traverse of the web of paper | 
or other material at the instant when the cutting is 
taking place. Instead of driving the cutter shaft by 
ordinary gears it is coupled through elliptically-shaped 
gears which can be made to change the velocity ratio 
between the two shafts in the proportion of, say 1 to 4, 
by imperceptible increments. By adjustment, the 
actual speed of cutting can be made to coincide with 
the traverse of the web so that no dragging takes 
place. A comparatively simple means for designing 
these gears and the constants for drafting the pitch 
lines so that standard teeth may be used has been 
published.* 

(T'o be continued.) 








Roap Venreies in Great Brirarn According to a 
return issued by the Minister of Transport, the number 
of motor vehicles registered for the first time under the 
Roads Act, 1920, during January, 1936, was 39,688, 
compared with 37,160 im January, 1935. Of these, 
26,850 were cars taxed on horse-power, 7,962 were goods 
vehicles, 3,697 cycles, and 476 hackney vehicles. 


* Inst. C_B., Seasional Notes, Dec. 1934. 


| straight joint along the horizontal axis. 
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THE CONSTRUCTION OF THE 
MERSEY TUNNEL. 


A PaPER on “ The Construction of the Mersey Tunnel ” 
was read before the Institution of Civil Engineers by 
Mr. David Anderson on Tuesday, March 10. A full 
description of this important civil engineering work, 
which was opened by H.M. King George V on July 18, 
1934, together with details of the ventilating plant 
and other equipment, has already been published in 


| ENGINEERING,* but we may add some supplementary 


information from this latest communication. 
The under-river portion of the tunnel, which is 


| 5,204 ft. long, is a complete circle of 44 ft. internal 
| diameter and is constructed of cast-iron rings. 
| remainder 


The 
of the main tunnel has a semi-circular 
upper portion, either of cast-iron or of steel ribs and 
concrete with a concrete invert. On one short length a 
cast-iron invert is used. The branch tunnels are of 
similar construction, though the semi-circle is only 
26 ft. 6 in. in diameter. The cast-iron lining was 
constructed in the way usual for tube railways and 
under-river tunnels. The upper half of the lining was, 
however, erected first so that there was a continuous 
To allow for 
this, while retaining the break of the joint for the 
remainder of the circumference, special making-up 
segments were used in alternate rings and there were 
two keys, one at the soffit and one at the invert. Two 
widths of ring were used, one of 18 in. for the “ break- 
ups” and lengths requiring special strength and one 


| of 24 in. for the general run. 


As the site of the tunnel lay in the Upper and Middle 
Bunter sandstone beds blasting was employed, the 
following procedure being adopted in the pilot headings. 
The excavation of the upper 7 ft. of the face was kept 
from 8 ft. to 10 ft. in advance of the lower portion, 
thus forming a convenient work bench. Four hori- 


| zontal holes 5 ft. long were drilled in a converging 


direction in the centre of this drift to create a conical 
cut. Around this a further series of holes were drilled, 
their direction gradually fanning out until that of the 


last series on the perimeter was parallel to that of the | 
The holes, beginning at the central cut, were | 


tunnel. 
then charged with gelignite, 1 lb. per hole being used 
at the cut, diminishing to } lb. per hole at the trimmer 
series. These charges were fitted with mercury- 
fulminate detonators and a 6 ft. length of black fuse 
and were ignited by hand in correct rotation. The 
result of a round gave a progress of from 3 ft. to 4 ft. 
After the removal of the excavated rock from the 
drift an equivalent length of benching was drilled 
horizontally and vertically and blasted. Progress 
averaged 40 ft. per week of 110 hours. The excavation 


|in the “ break ups” from the pilot headings for the 


upper portion of the main tunnel was carried out by 
using the pilot heading as a cut-shot and blasting the 
rock towards this cavity. The lower portion was 
blasted down from the rock floor into-the crown of the 
bottom heading and the gorge thus created was then 
worked out to the full sections. 

To remove the spoil excavated from the upper portion 


chutes were cut in the rock from axis level of the full | 


section to the crown of the lower heading. The spoil 
was then tipped directly into the wagons and hauled to 
the shafts. 


finished arch. This road was also used for bringing 
up the iron lining. By this arrangement each face was 
independent and not subject to delay owing to the transit 
of excavation or material belonging to other parts. 

To avoid the interference with the traffic and the 


large number of mains where the tunnels approached | 


the surface in Dale Street, Liverpool, a roof shield was 
used. This was erected in a chamber excavated in 
the solid rock at a distance of 880 ft. from the portal. 
The roof of the chamber was supported by heavy 
crown bars, which also aided the erection of the shield. 


| The latter was 46 ft. 9} in. in diameter, 12 ft. 6 in. in 
length and 27 ft. high above the bearing path level. | 


Propulsion was effected by 24 cast-steel hydraulic rams 


| 84 in. in diameter and of 2 ft. 9 in. stroke, which were 


capable of giving a total force of 600 tons at 1,000 Ib. 
per square inch working pressure. The 
supported by six rams 7 in. in diameter and of 2 ft. 9 in. 
stroke under the working platform, which were coupled 
up to a 1,000 Ib. per square inch relief valve at the 
battery control. The weight of the shield was 200 tons, 
and it was borne on steel rollers 4 in. in diameter at 
6 in. centres and 4 ft. 9 in. long. The machines used 


| for erecting the upper half of the cast-iron lining con- 


sisted of a travelling steel frame with an upper and 
lower working deck. The gear box and erecting 
arm ran on rails between the beams of the deck. The 


gear box was capable of cross-traversing and the erect- | 


ing arm of rotating and telescopic movements, all of 
which were controlled by compressed-air motors. 





* See ENGINEERING, vol. cxxxvii, page 55 ef seq 
(1934); vol. exxxviii, page 37, ef seg. (1934); and 
vol. exl, page 700 (1935). 


The excavation from the lower half was | 
hoisted to a working road, which was slung from the | 


face was | 


[MaRcH 27, 1936. 


| These machines enabled a maximum of 1,000 tons of 
| iron to be erected per week in the river section alone, 
| 12 plates of 17 cwt. each being the weight of lining to the 
| 24 in. ring length in cross section. 

The ventilation of the tunnel received very careful 
consideration from the beginning. Full-scale experi. 
ments were made in a section 1,000 ft. in length, which 
was isolated from the remainder by brick bulkheads 
and was fitted with a removable ceiling with adjustable 
openings in it. Three systems were investigated. The 
upward transverse, such as is used in the Holland 
tunnel, New York ; the downward transverse system, 
in which the fresh air is introduced from above and 
withdrawn from below, and the upward semi-transverse. 
in which the air is introduced below and withdrawn from 
the whole cross-section of the tunnel from the roadway 
upwards. Temporary blowing and exhaust fans, each 
with a capacity of 300,000 cub. ft. per minute were 
installed and quantities of petrol up to 20 gallons at a 
time were spilt in the roadway, while bales of damp 
hay and straw were ignited to produce dense clouds of 
smoke. Smoke candles and a portable steam boiler 
were also employed to enable the air currents to be 
observed in detail. The downward transverse system 
was found to be a failure, because it had to act against 
the natural tendency of hot air to rise and because it 
brought down the smoke which would otherwise have 
remained at ceiling level to eye level. As the experi- 
ments showed that the top duct could be done away with 
the upward semi-transverse system was adopted, and 
| the amount of fresh air finally decided upon was based 
}upon the assumption that 1-5 cub. ft. of carbon 
| monoxide was emitted by a motor car per minute. 
| To find the most suitable fan a Walker-Steart pro- 
| peller fan and a Sturtevant centrifugal fan, each capable 
| of passing 300,000 cub. ft. of air per minute against 
|a 3-in. water gauge, were connected up by a breeches 
duct to a straight gallery 150 ft. long and 12 ft. square. 
| The open end of this gallery could be closed by sliding 
| doors so as to impose an adjustable resistance and an 
| instrument station was set up one-third of the length 
| from it. As a result it was decided to employ centrifugal 
fans electrically driven through hydraulic couplings 

After the tunnel was put in of >ration in July, 1934, 
it was decided to test the efficiency and performance of 
selected fans, in order to see how far the duty required 
was being obtained and how nearly the guaranteed 
| efficiencies were being reached. The quantity of air 

passed per minute was measured at the stations that 
had been established in each approach duct. The 
| pressure generated by each fan was measured by Kent 
| curved-tube manometers connected by rubber piping 
| to Pitot-tube heads placed on either side of the fan. The 
electrical input to the motors was read by wattmeters, 
| the efficiencies of the motors and gearing having been 
| previously obtained from tests carried out by the 
makers. It was estimated that the fan efficiencies so 
| obtained were accurate to about 5 per cent. the greatest 
| source of error being due to the difficulty of reading air 
| velocities. The result of the trials was satisfactory, 
| practically all the fans tested complying closelywith the 
| guarantees. In the one case where it was substantially 
lower the cause was the unavoidably bad arrangements 
| of the fans in a ventilation building of awkward shape. 











AvuprisLe-Warninc Device ror Domestic KETTLEs. 
|—A simple and effective method of warning the user 
that the water in a domestic kettle or saucepan has 
reached the boiling point has been devised by Dr. Charles 
| Russ, 50, George-street, Manchester-square, W.1. The 
warning, which is an audible one, results from the violent 
chattering of the lid, and is sufficiently powerful to be 
heard in rooms adjoining that in which the kettle is 
| boiling, even if the doors between the rooms are closed 
To obtain the effect, the filling opening of the kettle 
is provided with a raised flat seating, and the lid, which 
is quite loose and not hinged, is formed with a flange 
which rests on the seating and with a concentric spigot 
| fitting into the filling opening with a small radial clear- 
ance. The spout must be connected to the body of 
the kettle near the bottom, so that the entrance to 1! 
is normally covered by the water. Until the water 
boils, a reasonably tight joint is made between the lid 
| and its seating by the film of water resulting from the 
condensation of the vapour, but when the boiling point 
is reached the steam pressure is sufficient to lift the lid, 
thus breaking the water seal and allowing steam to 
escape. The pressure being thus relieved, the lid falls 
| back on to its seating, when the pressure builds up and 
lifts it again, so that, actually, a vibratory motion is s¢t 
up in the lid, the frequency of which depends upon its 
mass and area, the relationship between the areas of the 
body and spout of the kettle, and other factors. The 
motion, and the noise resulting from it, will continue 
until the water level falls below the entrance to the spout 
and permits the steam to escape freely through the latter 
Applied to electric kettles, the arrangement has the 
| advantage that it reduces the likelihood of the elements 
being burnt out, or at least disconnected, by allowing 
the kettle to boil dry. To prevent this the spout 's 
| arranged so that the kettle cannot be emptied comp/ete!y 
and thus if the user fails to switch off the current # 
pouring out the greater part of the water, th 
tinuation of the chattering noise will serve as a rem 
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RADIO RECEIVERS FOR MOTOR | be peculiar to car radio. These are the design of |roof of the car or underneath the chassis, and 


CARS. 


[x recent years there has been a growing tendency 
to supplement the already extensive auxiliary | 


the United States, where it is reported that some 





equipment on the car itself. 


As regards the aerial, the difficulty is to secure 
equipment of motor cars by a radio-receiving set. |adequate “effective height.” While the average 
This development has perhaps reached its peak in | aerial of a domestic set has an effective height of 
2 m., i.e., the signals collected by it are of the 
2,000,000 cars, including about half the taxi cabs in | same strength as those obtainable by an electrically 
New York, are so fitted. To a less extent it is,! ideal aerial of that vertical height, under the most 


| the aerial system and the suppression of the inter- | some difference of opinion exists as to which method 
| ference caused by the ignition and other electrical | is preferable. Probably the most efficient way is 


| to run a loop of wire round insulators fixed on the 
roof of the car, but this has the disadvantages of 
unsightliness and liability to damage, while, of 
course, it cannot be used when the roof is made 
to open. Alternatively, the aerial can be hidden 
in the head lining, in which case it may consist of 
a wire spiral or zig-zag, the individual turns of 

















Fre. 1. Psimms Car-RECEIVER COMPONENTS. 

















Fic. 3. G.E.C. Remots-ContTRot Box. 


however, noticeable in Germany, Spain, Switzer- 
land and Scandinavia, while in this country it has | 
Teached a stage at which the installation of the| 
necessary equipment is to be subject to regulation. 
Such a development may be discussed from more | 
than one aspect, but in this article we propose only 
to call attention to two matters of fundamental | 
technical importance, and to give details of some | 
of the sets which are now on the market in this | 
country and in Germany. 

Compactness is, of course, an important essential | 
of a car receiver, but this, like easy control either 
from the instrument panel or from the steering | 


column, can be achieved by the use of special com- 
ponents and valves. Automatic volume control, | 
in order to compensate for both natural fading and | 
for the artificial fading which occurs when passing | 
under bridges or near steel-frame buildings, rail- 


ways or high-tension power lines, is also necessary, 
though this, too, can be secured by methods which 
are by now familiar. The same applies to the 
means adopted for ensuring that the acoustic output 


of the loud speaker is sufficient to overcome the 
external noise when the car is in motion. There 
are, however, two problems which may be said to 
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Fie. 4. MarconrpHone Car-ReEceIver Set. 

















Fie. 5. 


Decca RECEIVER AND Loup SPEAKER. 


which are kept well separated, or of a sheet of 
close-mesh copper gauze or galvanised-iron wire 
about 3 ft. square, which is fixed by pins to the 
wooden bars used in the construction of the roof, 
In either case, all metal parts within 18 in. of the 
aerial must first be bonded and then earthed to 
the frame. Care must also be taken to cut away 
the gauze, so that it clears all projecting parts or 
wires leading to the internal lights by at least 3 in. 
It is further advisable to run a film of solder round 
the edges of the gauze after it has been cut to shape, 
and thus to ensure freedom from noise when the 
wires start to oxidise. The metal plate over the 
well in which the sliding head moves can, in some 
cars, be used as an aerial, if it is well insulated. 
The gauze which sometimes forms part of the roof 
construction can also be employed, though it is 
advisable to isolate the rear portion, and only use 
| that part for the purpose. 

Quite apart from questions of efficiency, the 
|employment of a roof aerial is impossible in cars 
| with bodies other than those of the saloon or fixed- 


| 


| head type. The alternatives are then a V-shaped 





favourable circumstances the effective height of a | aerial strung between the rear axle and some point 
car aerial does not exceed 5 cm. In other words, | about midway along the chassis, the apex of the 
the sensitivity of the set must be 40 times as great | triangle being towards the front. A series of 
as that of an ordinary receiver to give the same/| wires slung underneath the chassis can also be 


results. 


used, while another method is to install two metal 


In practice, the aerial is installed either in the| plates mounted on insulators under each running 
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board. Finally, there are a number of proprietary 
car aerials of varying degrees of efficiency, which 
seem to give good results in practice. 

In this connection, it may be pointed out that 
the efficiency of an under-car aerial is greater 
the less its distance from the ground. If, therefore, 
advantage is to be taken of this property, it follows 
that precautions are necessary to prevent damage 
to the aerial when the car is moving. Messrs. | 
Philips Lamps, Limited. 145 Charing Cross-road | 
London, W.C.2, have, it is claimed, overcome this | 
difficulty by fixing a cadmium-plated steel rod | 
aerial of the dipole type underneath each running | 
board. This rod ie suspended by two rubber| 
straps, so that if an obstruction is encountered, | 
it is swung out of the way without being damaged. 
Tests show that with two aerials of this kind, | 
connected either in series or parallel, the received 
signal strength is from 35 per cent. to 400 per cent. 
greater than with a roof aerial. 

Whatever type of aerial is used, it must be 
connected to the set by a screened lead laid in one | 
unbroken length. This lead should be cleeted down | 
to prevent noises being generated by its sheath | 
rubbing on metal parts. The core of the lead must | 
be soldered to the aerial, and the screening must also | 
be bonded to “ earth ” at this point. 

The need for sensitivity makes the suppression | 
of the electrical and mechanical disturbances | 
caused by the car itself essential, and this is the 
second problem to which designers have had to 
pay close attention. The principal source of 
these disturbances is the ignition system, which 
sets up high-frequency oscillations during its opera- 
tion. These cscillations, unless appropriate pre- 
ventative steps are taken, will be radiated through 
the car wiring and chassis and may entirely destroy 
the utility of the set. They can, however, be pre- 
vented by screening, by making the discharge | 
circuit aperiodic, by altering the resonance frequency | 
of the interfering circuit or by employing special | 
filters. The usual method adopted to prevent this 
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Fig. 8. 


to ensure that the commutator and brush gear are 
in proper order. Any noise caused by direct 
radiation from the high-tension wires or by con- 
duction on the low-tension wires can be eliminated 
by attention to the insulation and any arcing at 


| the distributor points must be suppressed. 


If the aerial is under the running boards or near 
the wires feeding the rear and stop lights, it may be 
necessary to insert a condenser at the point where | 
these wires leave the engine compartment. When | 
a roof aerial is fitted it may also be necessary to 
fit a similar condenser or filter in the lead to the 
roof light, and interference may sometimes be 
increased when a passenger is seated beside the 
driver. This can be overcome by fitting a copper- 
wire mesh screen on the front floor boards, and if | 
this screen is carried well up the dash it may also | 
reduce the interference radiated from the engine. | 

A further source of disturbance is the stray | 
currents generated by the subsidiary electrical | 
apparatus and loose parts of the car. These | 


| 


TELEFUNKEN Rapio RECEIVER. 


As regards the radio sets now available for 
installation on cars, mention may first be made of 
that manufactured by Messrs. Philips Lamps, 
Limited, 154, Charing Cross-road, London, W.C.2. 
This is built in three distinct parts: The receiver 
and power pack, the loud speaker, and the control 
box with its accompanying cables. A view of these 
parts appears in Fig. 1. The receiver is of the 
seven-valve superheterodyne type, with an addi- 
tional stage of amplification, so as to give extreme 
selectivity. The aerial is connected to a high- 
frequency pentode valve through a small suppressor 
circuit, so that telegraph signals are cut out, and 
then to the oscillator modulator stage, in which an 
octode valve is employed. The anode of this vaive 
feeds the first intermediate frequency band-pass 
filter and this is followed by the intermediate fre- 
quency amplifying valve, which is connected through 
a second intermediate frequency band-pass filter, to 
a diode valve. The low-frequency alternating 
currents produced in the circuit of this diode are 


type of interference is to place suppressors, consisting | may be eliminated by bonding at the places in| conducted through the volume control to the grid 
of condensers and chokes, across the battery and | question, so that good electrical contact is ensured | of the low-frequency amplifying valve, which, in 


distributor terminals and the individual plugs.| between all metal panels, such as the dash and | turn, feeds the power valve. 
Where a high-compression engine is employed as| scuttle, and the various elements of the chassis. | specially designed to operate on 12-volt 


The valves used were 
current 


is usual in this country, this system may reduce | The precaution must also be taken to see that all | obtained from the car battery and to withstand the 


the efficiency of the ignition, and an alternative 


the bolts are tight. Static charges from the road | 


conditions with regard to vibration likely to be met 


therefore is to screen the receiver loud speaker | wheels, fan belt and brake lining can be eliminated | with in such a set. 


and various connecting leads, and to employ | 


by the use of graphite between the parts, or, in the | 


In order to obtain the fairly high direct-current 


special filters, one in the main connection from | case of the road wheels, by fitting a light spring| voltage necessary for the anodes and auxiliary 
the battery and the other in the aerial lead. All| under the hub cap, the end of which presses on the | grids, a mechanical vibrator is used, and, in order to 


oscillations with a wavelength below 200 m., i.e., | 
most of those generated by the ignition system, 
are thus suppressed, while those within the pro- 
gramme range are dealt with by fitting the dynamo | 
and the primary circuit of the coil with condensers. 
In the case of the dynamo care must also be taken 


axle nut. The interference caused by subsidiary 
apparatus, such as wind-screen wipers, petrol pumps, | 
stop light switches and petrol gauge, may be dealt 
with by fitting condensers, filters or screened | 
cables, while generally speaking the farther the car 
wiring is keptfrom the receiver connections the better. 


suppress interference from this cause and also to 


prevent pitting of the contact points, this \ 
is enclosed in a tube filled with rare gas, so that 
sparkless operation is obtained. The alternating 
current generated in this way is then st pped 
up in a transformer and subsequently Tr tified 


ibrator 
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by a full-wave rectifying valve, all this part of | 
the apparatus being contained in the power pack. | 
The consumption of the set is much lower than | 
ysual, being only 31 watts, or 2-6 amperes at| 
12 volts. No sparking-plug resistances are used. 

Reception is obtainable on both the long and 
medium wave bands, the control box, which is 
designed to harmonise with the other car instru- 
ments, being mounted either on the dashboard or 
on the steering column. There are only two 
controls, one, the on/off switch and volume control 
and the other for tuning and wave-band switching. 
The dial is illuminated in white on medium waves and 
in red for long waves. Automatic volume control 
js fitted and the sensitivity may be regulated in 
three steps between 1 and 6 microvolts. The 
loud speaker is of the moving-coil type and is 
contained in a dust-proof case, which is usually 
fitted beneath the dashboard. It is completely 
shielded from interference in the way already 
described and is fitted with a two-way tone control. 

The car radio set manufactured by Messrs. General 
Electric Company, Limited, Magnet House, Kings- 
way, London, W.C.2, is illustrated in Figs. 2 and 3. 
4s will be seen, it is an entirely self-contained unit, 
the loud speaker, rotary transformer for the high- 
tension supply, and the actual chassis being housed 
in a single case, though a remote-control box, 
the appearance of which will be clear from Fig. 3, 
is used so that operation can be effected either from 
the steering column or the dashboard. Special 
attention has been paid to the mechanical design 
to eliminate the effects of vibration. A five-valve 
superheterodyne circuit is employed, comprising 
a high-frequency amplifier, a heptode frequency 
changer, a high-frequency pentode intermediate 
frequency amplifier, combined diode detector, 
diode automatic volume control valve and triode 
low-frequency valve with a pentode output stage. 
All the valves are of the 13-volt indirectly-heated 
pattern with the heaters connected in parallel and 
fed directly from the car battery. The high- 
tension supply is obtained from a small rotary 
transformer. This, like the field winding of the loud 
speaker, which is of the energised moving-coil 
type, is also energised from the battery, the total 
drain on which is about 4-5 amperes. Noise from 
the car wiring is prevented from being conveyed 
to the receiver by inserting a high-frequency filter 
in the battery leads. 

The set is designed for the reception of both 
medium and long-wave stations, the combined on/off 
and wave-change switch being operated from the 
control box by a Yale key. Volume control and 
tuning are effected by separate knobs, and the 
illuminated tuning dial is, as will be seen, of the 
speedometer type and is calibrated from 0 to 100. 
Below the tuning dial is a pilot light, which shows 
when the receiver is switched on. Two switches 
are also mounted on the receiver case, one giving a 
choice of tone and the other providing two degrees 
of sensitivity. This either enables the sensitivity 
of the set to weak signals to be decreased, which 
means that the background noise between stations 
is reduced, or the sensitivity to be increased without 
affecting the volume of local or more powerful 
stations. In one position of the tone switch the 
full frequency range of the receiver will be heard, 
while in the other the volume of interfering noises 
will be lessened. Automatic volume control, which 
has the effect of keeping the volume of a strong 
station constant, irrespective of variation in the 
recelving conditions as the car proceeds along the 
road, is also fitted. Sockets are provided for the 
connection of an external speaker. 

The Marconiphone Company, Limited, 210, 
Tottenham Court-road, London, W.C., have de- 
signed a set which we illustrate in Fig. 4. This 
consists of three units: A superheterodyne chassis, 
& vibrator with its valve and the loud speaker, 
and a remote-control panel. The chassis is mounted 
m & dust-proof steel case, which is carried on a/ 
single hole fixing plate, so that it can be secured to 
the steering column. Special care has been taken | 
to isolate the valves and gang condenser from shock. 
loud speaker and high-tension unit are secured 
aa plate, and the box containing the | 

“r is covered with sound-insulating felt 
material, and is packed in a steel container with | 





triple electrical screening, this, itis claimed, ensuring 
that there is no interference from this point. 

The signals from the aerial are. applied to the 
grid tuning circuit of the first high-frequency valve 
through an aperiolic coil. This stage is followed 
by a heptode frequency changer, in the anode 
circuit of which the primary of the first inter- 
mediate-frequency transformer is connected. The 
intermediate-frequency valve is coupled to one diode 
detector of the double diode-triode through the 
second intermediate-frequency transformer. The 
other diode of this triode provides the automatic 
volume-control voltage which controls the gain of 
the first three stages—frequency amplifier, frequency 
changer and intermediate - frequency amplifier. 
A resistance-capacity network couples the triode 
portion of the double diode-triode to the output 
pentode. The control panel carries a combined 
on/off and volume-control switch and a combined 
tuning and wave-change switch. These are both 
connected to the set through Bowden wires. The 
panel also carries a circular tuning dial and an 
illuminated on/off indicator. The condensers and 
other components are protected from the surge 
voltages which occur when switching on by an 
electro-magnetic contact, while a fuse is inserted 
in the lead from the battery. The battery drain 
is 5 amperes at 12 volts. 

The set manufactured by Messrs. E. K. Cole, 
Limited, Southend-on-Sea, for use on cars, consists 
of a receiver, which is mounted on the fascia-board 
in place of the glove box, a loud-speaker which can 
be placed in any convenient position in the car, and 
@ power-supply unit, which is installed under one 
of the running boards. The receiver is of the seven- 
stage superheterodyne type, with five specially made 
valves. It incorporates compensated automatic 
volume and tone controls, as well as an inter- 
station noise suppressor. In addition, there is, of 
course, a complete filter equipment for eliminating 
the interference caused by the windscreen wiper, 
petrol pump, plugs, magneto, horn, and other 
electric fittings. The scale is of the full-vision, 
non-dazzle type and is marked with both station 
names and wavelengths, accurate tuning being 
obtained with the help of a light beam and shadow 
pointer. The controls are of the usual type, while 
the moving-coil loud speaker has an undistorted 
output of 4 watts. 

Two sets of slightly different design are made 
by Messrs. The Decca Gramophone Company, 
Limited, 1, Brixton-road, London, 8.W.9, the larger 
model being illustrated in Fig. 5. This incorporates 
a six-valve superheterodyne circuit, consisting of a 
variable-mu high-frequency amplifier, a heptode fre- 
quency changer, a variable-mu intermediate-fre- 
quency amplifier, a double diode-triode detector, and 
a low-frequency amplifier, pentode output, and 
rectifier. The small model comprises a similar 
circuit using four valves only. In both cases the 
power is obtained from the 12-volt car battery 
through a rotary converter, the output to the 
moving-coil loud speaker being 3} watts. Control 
is effected from one knob only, the other arrange- 
ments being similar to those already described. 

By way of contrast, it will be interesting to give 
some details of sets which have recently been 
designed by German manufacturers for this purpose. 
The set constructed by Messrs. Mende and Company, 
G.m.b.H., Dresden, is illustrated in Fig. 6. It 
consists of three parts: the receiver proper, the 
rectifier unit, and the loud-speaker. It is designed 
exclusively for the reception of medium-wave 
stations and will only operate when the signals 
from those stations are of loud-speaker strength. 
The station scale is of similar pattern to other 
instruments on the board, and control is effected 
by two knobs one of which is used for tuning and 
the other for volume. The latter also acts as an 
on/off switch, and, in addition, there is a Yale 
lock and key, which prevents tampering by 
unauthorised persons. Connection between the 
set and the rectifier unit, which can be placed in 
any convenient position, is made by screened cables, 


| and the same type of connection is also used for the 


loudspeaker, which is provided with tone control 
and a carrying strap. A plug for a gramophone 
extension is also fitted. Great care is taken to 
ensure that the operation of the set is not affected 





unfavourably by mechanical vibration, and the 
means that have already been discussed are employed 
to guard against electrical disturbance. 

In the set manufactured by Dr. Dietz und Ritter 
G.m.b.H., Leipzig, on the other hand, the receiver 
proper and the rectifier are contained in one case, 
an illustration of which appears in Fig. 7. It 
is capable of receiving both medium and long-wave 
stations, and an interesting point about it is, as 
will be seen, that the tuning dial and the tuning 
and volume-control knobs are mounted on a 
separate fitting which can be secured to the steering 
column, though, if desired, there is no reason why 
it should not be fixed in the more usual position 
on the instrument-board. The loud speaker is 
mounted on the set itself, and here also is a switch 
for altering the wave range. Connection between 
the sets and the tuning scale is made by a multi- 
core flexible cable, two cores of which supply 
current to the lamps by which the dial is illumi- 
nated. In this case also an extra loud speaker can 
be connected. 

The set designed by Messrs. The Telefunken 
Gesellschaft fiir Drahtlose Telegraphie m.b.H., 
Berlin, and illustrated in Fig. 8, is fitted with valves 
of a type which have been specially brought out for 
this type of equipment. In this case all three 
components—receiver, rectifier, and loud speaker— 
are housed in a single metal case but are efficiently 
screened from each other. The case is so compact 
that it can be placed under the instrument-board. 
It can be used for the reception of both long and 
medium wavelengths, and, as will be seen, control 
is effected from a separate fitting on which the 
tuning scale and knobs are mounted. The wave- 
range change-over switch is combined with the 
on-and-off switch and the set can be locked by a 
key. Provision is made for the connection of a 
second loud speaker. 








‘PROCEDURE IN PATENT CASES. 


Tue Final Report of the Business of the Courts 
Committee, which was published at the end of 
January, contains passages which are of considerable 
interest to those who are concerned with the law 
relating to patents. The committee having been 
enjoined to consider “ whether greater expedition 
in the despatch of business or greater economy in 
the administration of justice is practicable and 
would be effected by any, and, if so, what, re- 
arrangements in the constitution of the Supreme 
Court,” thought it desirable that there should be 
some examination of the procedure in patent actions, 
since those actions are often remarkable for their 
length and complexity. To this end, they appointed 
a sub-committee, who heard the evidence of certain 
of His Majesty’s counsel, who have devoted most 
of their professional life to patent cases. They also 
consulted many of the leading experts, including 
Sir James Swinburne. Thus well informed, the 
committee have made certain recommendations 
which will probably be acted upon in the course of 
time. 

It is interesting to notice, however, that the com- 
mittee give reasons for maintaining the status quo 
in certain important particulars. Take, for example, 
the right of appeal. It is often stated that appeals 
are too frequent, and the patent case is generally 
referred to as the best example of the kind of 
dispute in which the right to appeal is abused. 
But the committee were satisfied that in view of the 
great importance to the parties, financially and 
commercially, of the matters in issue in such 
actions, it would be difficult to justify any limitation 
of rights of appeal beyond such general limitation 
as is imposed by law upon appeals in action in the 
High Court. They were satisfied that the parties 
to such actions would, speaking generally, be very 
intolerant of any such limitation. It should be 
observed in this connection that by a recent change 
in procedure which affects all actions, there can be 
no appeal to the House of Lords in any case without 
the leave either of the Court of Appeal or of the 
House of Lords, 

Another proposal which emanated from a source 
not revealed was considered by the committee. 
It was that, in order to relieve the High Court, 
patent cases might be referred in future to the 
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Comptroller of Patents for hearing. The committee 
do not favour the proposal. It was not suggested 
that the hearing of any but what are somewhat 


vaguely termed minor patent actions should be so | 
delegated, and there is reason to doubt whether | 


the change would result in any substantial reduction 
of costs. The committee add this important obser- 
vation, which should do something to dissipate the 
common belief that patent actions are unduly 
expensive :—‘* We have no reason to believe that 
small patent actions of the type that occupy a 
day's hearing are more expensive than other liti- 
gation of similar importance.” 

Another proposal which the committee only 
consider to reject is that the trial of patent actions 
in the High Court should be entrusted to a judge 
specially appointed for the purpose. As matters 
now stand, judges, who have had no special training 
or experience in patent actions, have to learn and 
do learn to deal with such matters, and the committee 
believe that on the whole such judges provide 
courts which command the confidence of the liti- 
gants. There is a great deal to be said of the 
advantages of submitting the technical case to the 
non-technical tribunal, and they appear to be 
sufficiently great to justify adherence to the present 
system. 

For one thing, it is surprising how the purely 
technical difficulties become eliminated in the 
course of a trial. The point at issue very soon 
emerges as a simple question of fact. Of course, 
there are cases in which the judge does require 
a deal of instruction, as, for instance, in a par- 
ticular case in which the specification of a 
chemical patent which was under dispute had to 
be considered. No one but a skilled chemist could 
have understood a single line of it. But if the 
judge had to be a technical expert, how many 
different kinds of technical expert would have to 
be appointed? So far as chemical cases are 
concerned, there is little doubt that the situation 
has been greatly simplified of late by the tendency 
of this industry to form larger and larger units. 

Passing on to that part of the report in which the 
committee do recommend that changes be made, 
we are reminded that while the grant of a patent 
may be opposed on certain statutory grounds, the 
objections do not include the objection of want of 
subject matter. Thus, it is no objection that there 
has been no inventive step in reaching that in 
respect of which the monopoly is claimed. The 
committee were told that if it were possible to take 
this objection a very large number of the patents 
now granted would not be granted. This peculia- 
rity in the law has given rise to an abuse to which 
the committee draw attention. It appears that 
persons seeking to obtain control of a particular 
industry are apt to put a large number of patents 
on the file in order to discourage competition. 
Many of these patents are void for want of subject 
matter. In the opinion of the committee, this 
is a matter which demands investigation. 

They conclude their report (in so far as it relates 
to patents) by making two suggestions for the reform 
of procedure. Owing to the complexity of the 
scientific facts in many heavy cases, the present 
procedure gives rise to the difficulty that points 
unexpectedly arise for which the other side are not 
and cannot reasonably be expected to be prepared. 
In these circumstances it is recommended that the 
scientific evidence be given in the first place by 


affidavit, such affidavits to be exchanged before | 


trial and to be treated as the evidence in chief, 


subject, of course, to cross-examination, at the | 


trial of the deponents. The committee also 
recommend that something should be done to 
prevent the parties being taken by surprise on legal 
points. 
judge should have power to direct that the parties 
shall exchange before trial a complete statement 
(signed by counsel) of the matters of fact and conten- 
tions of law (including contentions on the construc- 
tion of documents) on which they rely. 








Tue Minera Weattn or Canapa.—Figures issued 
by the Canadian Bureau of Statistics show that the value 
of the minerals produced in Canada during 1935 was 
62,032,5001., representing an increase of 11-5 per cent. 
over the output for 1934. The total is only slightly below 
that for 1929, the year in which output reached a 
record figure 


With this cbject it is suggested that the | 
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| Handbook on Offensive Trades. By Davin Rownatp, 

M.Inst.C.E. Edinburgh: William Hodge and Com- 

pany, Limited. [Price 15s. net.) 

THE carrying on of offensive trades in close proximity 
to populated areas introduces many problems. The 
industries themselves are faced with difficulties 
in the matter of regulating and adequately dealing 
with the obnoxious fumes produced, and of the 
prevention of their escape to pollute the atmos- 
phere in the vicinity. The problems have been the 
subject of much investigational work by Govern- 
ment Departments, local authorities and those 
concerned in the actual industries, and a great deal 
has already been achieved, largely as the result of 
the extensive technical and administrative work 
carried out by the staff of the Ministry of Health, 
an annual résumé of which appears in the Reports 
of the Chief Alkali Inspector, regularly noticed in 
these columns. 

The present volume is a valuable contribution 
to the literature of the subject, and has been written 
by an authority who has had a wide experience 
as burgh engineer at Falkirk, and later as a member 
of the engineering staff of the Scottish Board of 
Health. Mr. Ronald discusses the fundamental 
principles in the management of offensive trades, 
and presents a clear and logical exposition of the 
precise group of problems arising out of their opera- 
tions and of industries in general. In a notable 
series of laboratory experiments, the author has 
made a study of the gases which give rise to offence 
and how these may be effectively treated. This 
work has shown that gases driven off during the 
treatment of organic matter are almost entirely 
soluble in water. Comparing the relative values 
of gases from fresh and stale fish, the amount of 
ammonia and monomethyviamine are increased 
from 39 to 123 parts per 100,000, and trimethyl- 
amine from 31 to 128 parts per 100,000 respectively. 
In the cases of flesh che increases are still more 
marked, the ammonia and monoethylamine increas- 
ing from 52 to 578 parts per 100,000. An able 
summary is also given of the various gases evolved 
in concentration processes, and which belong 
principally to the amine group, and reference is 
made to the liability of condenser effluents to 
pollute streams, if not adequately treated. Sections 
are devoted to descriptions of the various types of 
plant used, including concentrators, condensers and 
fans, together with a survey of the applications of 
deodorants and some observations on the manage- 
ment and statutory control of offensive trades. 

Although designed primarily for students, medical 
| officers of health and sanitary officers, the book will 
| be of service to all those who are directly concerned 
| with manufacturing processes, the administration 
of by-laws and the advancement of public health 
in general. The volume may be strongly recom- 
mended as a practical and interesting study of an 
important branch of applied science. 





E. A 


Dr.-Ing. A. 
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Die Dampfturbine 
[Price 


Krarr. Berlin : 

marks. ]} 
Tue author of this book, Dr. Kraft, is already 
known to engineers in this country through his 
work The Modern Steam Turbine, which was 
published in German and English editions in 1931. 
The present volume, though again dealing with 
|turbines and, in a sense, forming a supplement 
to the previous work, differs essentially in contents 
j}and in the manner of approach to the subject, 
| being written for the benefit of the user of turbines 
| rather than for the designer or manufacturer. ; 
| As Dr. Kraft notes in his preface, the engineer in 


im Betriebe. By 
Julius Springer. 





| charge of turbine plant has, in general, little oppor- 
tunity of studying any turbines other than the 
|few under his own control. For information 
|eoncerning the proper operation of the machines, 
and their repair and maintenance, he must rely 
upon his own experience and upon instructions 
jobtained from the makers of the machines. A 
| manufacturing firm, on the other hand, has a much 
| wider variety of experience, together with a greater 
|opportunity of examining the many problems 
|which arise during the erection and running of 
turbines. It seems reasonable, therefore, that an 


| exginane associated with a great manufacturing 
| firm should be able to give much valuable informa- 
| tion to turbine users in general. 
| The field of turbine operation has been dealt with 
by very few writers, and is too wide to be covered 
completely in a book of ordinary length. In this 
comparatively short book the author has given a 
surprisingly large amount of information. The 
contents are divided into three main sections, 
dealing with construction and erection, operation, 
and operating troubles, respectively. The first 
section describes at some length the component 
parts of turbines and their auxiliary apparatus, 
particular mention being made of points of detail 
which directly affect the erection and running of 
the plant. The survey includes the turbine proper, 
condensers and their auxiliaries, steam and oil 
supply systems, and foundations. Problems of 
transport, assembly and alignment of the whole 
plant are fully considered. 

The second section is concerned with the super- 
vision of the plant during ordinary running. Begin- 
ning with the starting-up of the machine, the author 
notes the procedure to be followed during the 
preliminary runs and during the initial working 
under load, not forgetting the necessary precautions 
to discover any faults of assembly or alignment, 
The operations of starting-up a machine are de- 
scribed, together with the important questions of 
warming-up and the avoidance of excessive dis- 
tortion by temperature. This is followed by short 
chapters on speed-regulation, emergency gear, 
and general supervision. A chapter on the testing 
of turbines gives full details of the methods of 
obtaining measurements and of interpreting the 
results. Specimen tests are given, with tables of 
observations and notes upon them. Other short 
chapters deal with the shutting-down of turbines, 
care during idle periods, and the opening of machines 
for overhaul. 

The final section, and one which is of interest to 
engineers in general, is concerned with mechanical 
breakdowns and their causes. This includes 
failure of foundations and corrosion of condenser 
tubes, with a very interesting discussion of the 
failure of turbine blades. Causes of breakdown 
in other parts, such as governors, steam valve 
gear and oil supply are also briefly mentioned. 

It will be seen that the book contains a great 
amount of information which will be of direct 
value to engineers who are responsible for the 
installation or maintenance of turbine plant. 
Some sections of it, and in particular, the portion 
on the failure of materials, are capable of application 
to other fields of engineering, and for this reason the 
book may be of considerable interest even to those 
readers who are not directly concerned with steam 
turbines. ; 

The whole book is clearly and concisely written. 
The printing of the text and diagrams is of excellent 
quality. It is to be hoped that the publishers will 
find it worth while to reprint the book in English, 
as with the earlier work. 

Analysis of Framed Structures. By J. 
M.S8c., and P. E. Songson, B.Se. London : 
Hill Publishing Company. [Price 21s. net.] 

THERE has been a tendency during recent years 

to use analytical, in contrast to graphical, methods 

in the process of evaluating the stresses acting 00 

specified structural systems, graphical methods 

being not nearly so widely used as might be 
the case. This is to be regretted, for, with the 
exception of the advanced type of problem involving 
the determination of secondary stresses, graphical 
treatment is adequate and sufficient for almost all 
of the problems encountered in practice. The 
procedure also makes for a concise study of the 
general subject, as influence lines or diagrams 4, 
in a sense, the link connecting statical and dyna mical 
systems of loading. This aspect of the matter 1s 
well illustrated by the arrangement of the work 
under review, the first part of which is devoted to 
the consideration of dead-loads, while the related 
study of live-loads is given in the latter half of the 

volume. These two parts are separated by “T 

|instructive chapter dealing with the subject § 

| influence lines, which may be recommended to 
|students unacquainted with the use of influence 
diagrams. 


H. MAaTrTHEws, 
McGraw- 
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Readers perusing the examples illustrating the 
text are constantly reminded of the practical nature 
of the matter in question, and the numerous exercises 
included for solution can scarcely fail to form a 
source of pleasure and profit for those who prefer a 
drawing-board to trigonometrical tables as a means 
of obtaining a solution for a given problem. The 
absence of answers to these attractive exercises 
will doubtless lessen the value of the book for many 
who are compelled to study the subject without the 
aid of a teacher. The considerable amount of space 
occupied by worked-out examples incidentally 
enables the authors to demonstrate the advantages 
attached to concise tabulation of results, which is a 
point which should be noted by young engineers 
who lack experience of methods followed in drawing 
offices. 

Evidence of careful attention to details is to be 
found in all the chapters, as is exemplified in those 
containing an examination-of the lateral forces on 
bridges, and the deflection of beams and trusses. 
Reference might, however, have been given to 
information relating to the more advanced applica- 
tions of the analysis, such as, for instance, the 
method developed by Professor Cross. Further, 
in connection with the brief note on suspension 
bridges, mention might well have been made of the 
weatment evolved by Mr. L. S. Moisseiff and the 
late Mr. H. M. Martin, since the procedure leaves 
little further to be desired from the practical point 
of view. In this sense the problem of suspension 
bridges may be regarded as forming the upper 
limit of the range of application of graphical methods 
to structural systems. The volume contains a 
very good examination of the subject matter 
incuded within that range. 

English readers should, of course, take into 
account the fact that American practice is involved 
in the treatment of certain sections of the work, 
which is manifest in the treatment of bridges acted 
on by live-loads, in Chapter VII. Here, differences 
appear in the distribution of axle-loads associated 
with American and British locomotives, but the 
necessary modifications are easily effected when 
applying the results to the case of locomotives 
other than those referred to in the text. 





Weaving. By W. P. CranxsHaw. Second edition. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
3s, net.) 

FoR persons engaged in the textile industry, this 

book is likely to prove of considerable value ; it 

gives a brief outline of the preparation of yarns and 
the weaving of cloth which should be very helpful 
to those who contemplate further study of the 
subject. The author has had a very difficult task 
inmaintaining in 139 pages a balance corresponding 

\o the relative importance of the various processes 

wed for the production of cloth. A short chapter 

isdevoted to the history of weaving from early times 
until the eighteenth century. This might have been 
enlarged with advantage so as to incorporate the 

Weaving inventions mentioned in later chapters of 

the book. The volume is susceptible of improvement 


and cuprammonium are spelt incorrectly, while in 


Chapter IT, which deals with weavers’ materials, a| valuable book of reference, as it embodies much 
hort description of the principal chemical and | of the wide practical knowledge and experience of 
mechanical tests applied would have enhanced/the author, together with original contributions 
the value of the information provided. Fig. 66 is | from a number of collaborators who are authorities 


lettered with capitals, but references to it in the 
‘ext are in italics. Chapter XI again, which gives | 
descriptions of various dobbies and looms would | 
have been simplified if line diagrams of the mech- 
‘nisms described had been substituted in lieu of 
half-tone illustrations. 

Except for such points, the book, which is in its 
‘cond edition, can be recommended as supplying an 
utline of the processes of weaving, namely :— 
\ inding. preparation, fabric structure, hand-loom | 
Weaving, and plain and Jacquard weaving. 

| 





Pirderung und Verkippung. By Dr.-Ing. A. OHNESORGE. 
alle (Saale): Wilhelm Knapp. [Price 22 marks.] 
ALMosT every commercial enterprise of modern 
umes is confronted sooner or later with the trans- 
portation of the raw materials which it will subse- 
ently use in the production of the finished product, 
~ transportation from point to point during the 
‘nous processes of manufacture and transportation 
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to market. Usually all three of these demand 
careful study and attention to expedite production 
or restrict those costs which do not directly contri- 
bute to that of the finished article. When the 
industry is chiefly concerned with the handling 
of large masses of loose material such as earth or 
coal, &c., the problem is much more acute. Under 
these conditions comparative low cost and speed 
of working are essential. 

Dr. Ohnesorge, in this book of 217 pages, has 
attempted to gather together and present in a 
concise manner the available information and 
experience on this important modern problem, with 
particular reference to transportation and tipping. 
The work has provided no light task. He com- 
mences with a survey of the development of trans- 
portation from the simplest type, such as carriage 
by baskets or sacks, and leads up to the carriage by 
locomotive or mechanical conveyor. The magni- 
tude of the problem will at once be evident, and 
the compression of this information within the 
pages of any book must be a decidedly difficult 
task 


The book is divided into two sections : (1) Trans- 
portation, and (2) Tipping. Section (1) (a) dis- 
cusses carriage by railless tracks using sacks, 
baskets, ropes, sledges, horses, motor lorries, &c., 
and the attendant problems ineach case. The author 
gives an explanation of the cycle of operations of 
the internal-combustion engine, together with the 
advantages and limitations of each type. He then 
proceeds to power tractors using heavy or light 
oil fuels, and gives details of fuel consumption. 
Continuous conveyors, with hydraulic or pneumatic 
appliances, and conveyor belts, are then dealt with, 
including power requirements, life, running costs, 
incidental mechanical problems, and _ capital 
costs. Section (1) (6) treats of transportation 
by rail and gives details of switches and crossings, 
rail sections, sleepers, and so on, passing on to 
brakes, gauge, wagons, buffers, springing, and details 
of side, end, and bottom-tipping wagons. Rope 
haulage and chain tracks are next dealt with on 
or above ground, with their accessories, including 
constructional details, adjustments, methods and 
costs of working, capital costs, and safety arrange- 
ments. Section (2) deals with the question of 
tipping the material conveyed. In this section the 
technique of tipping is carefully examined, and the 
author treats the subject of simple, deep and high 
slopes, and the factors influencing the stability of 
slopes, such as the type of material tipped, founda- 
tions, underground water, height and angle of 
slope, &c. 

The book is profusely illustrated and is well 
worthy of the attention of those engaged in the 
mechanical handling of materials. 








Industrial and Manufacturing Chemistry. Part 2. 

Inorganic. Vol. I. Fifth edition. By Grorrrey 
Martin, D.Se., Ph.D., F.I.C. London: The Technical 
Press, Limited. [Price 28s. net.] 


Tuat a publication has reached a fifth edition is 





|evidence that it remains in considerable demand. 
i some directions. For instance, suprammonium | Dr. Martin’s book is well known to technical men 


|carbonate industry, Dr. Martin discusses the rise 


who have to deal with industrial problems, and is a 


in particular branches of applied chemistry. Much 
the greater portion of the subject-matter has been 
prepared by Dr. Martin himself, twenty out of the 
fifty-one sections being divided among some ten 
other collaborators. The statistics and literature 
references quoted are fairly well up to date. Dr. 
Hodgson has contributed an excellent résumé of 
the technology of water in its widest aspects, cover- 
ing such widely varying subjects as the purification 
and sterilisation methods of potable water, the 
solvent action of water on lead, sewage purification 
and disposal. In a general survey of the sodium 


and development of the manufacture of artificial 
sodium carbonate. The statistics of production, 
however, relate to the year 1927, although more 
recent figures are available. Dr, Clough gives a 
general description of peroxides, peracids, perborates 


which are assuming considerable importance. The 
volume is well illustrated, and some of the diagrams 
and sections of plant shown, have been well drawn. 
A detailed table of contents appears at the beginning 
of the volume, but a subject and author index at 
the end would have enhanced the value of the 
volume and also facilitated ease of reference. 








FUEL- AND ASH-HANDLING PLANT 
AT THE CINCINNATI UNION 
RAILROAD TERMINUS. 


Tue Cincinnati Union Railroad Terminal serves 
seven railway systems and deals with all passenger, 
mail and “ express” (parcels, &c.) trains arriving at 
and departing from the city, which is one of 450,000 
inhabitants. The buildings are fine examples of 
architecture and include passenger station, buildings 
for handling mail and “ express,” a large locomotive 
shed, fuelling station and a new boiler plant. The 
equipment of the last consists of three Stirling boilers, 
each of 100,000-Ib. per hour capacity, the working 
pressure being 225 lb. per square inch. The boilers 
are fitted with underfeed stokers, the stoker hoppers 
being filled intermittently by a travelling weigh larry. 
This plant supplies steam to meet the various require- 
ments of the er station and locomotive shed, 
as well as for the direct steaming of the locomotives 
using the terminal. The plant is equipped with fully 
automatic fuel-handling arrangements, as well as 
semi-automatic gear for dealing with ashes. This was 
supplied and installed by Messrs. The C. O. Bartlett 
and Snow Company of Cleveland, Ohio. It is illus- 
trated in Figs. 1 to 8, Plates XXII and XXIII, and 
Figs. 9 to 15 on pages 366 and 367. An exterior view of 
the plant is given in Fig. 5, Plate X XIII, and a cross- 
section in Fig. 1, Plate XXII. The former gives a very 
good idea of the pleasing architectural style adopted. 

The purpose of the coal- and ash-handling equipment 
is twofold. In the first place, coal is carried from 
railroad cars on a side track to overhead storage, to be 
subsequently weighed and delivered from storage to 
the stoker hoppers. In the second ashes from 
underneath the stokers are taken to overhead storage 
and subsequently delivered from storage to railroad cars 
on the coal-unloading side track. Slack coal of 14-in. 
maximum size is always available, so that no crushing 
machinery is required. Coal is brought to the side 
track shown in Figs. 2 and 4 in 50-ton bottom discharge 
railroad cars, which are placed over either one of 
two track hoppers. From these hoppers it is run 
by chute into an automatic skip hoist, which raises 
the coal to an overhead storage bunker. The coal is 
delivered from this through a series of bottom gates 
into a travelling weigh larry, which in turn feeds 
selected stoker hoppers by gravity. 

Situated under each of the stokers there are one ash 
hopper, two siftings hoppers, and two soot hoppers. 
Hand-propelled ash cars of 27-cub. ft. capacity are 
used to transfer ashes to the skip hoists and by means 
of the latter they are raised to the overhead storage 
bin, from which they are delivered through chutes 
into the railroad cars. 

In order to avoid all risk of having to shut down 
the boiler plant, two duplicate skip hoists are provided, 








and percarbonates, reference being made to the in- 
dustrial applications of some of these compounds | 


either one of which is adequate to meet the require- 
ments of the plant. Either skip hoist will handle both 
coal and ashes. The equipment is electrically inter- 
locked to prevent the delivery of coal to the ash bin 
or the delivery of ashes to the coal bin. 

Each of the two track hoppers has an opening 
measuring 14 ft. across and 18 ft. along the track. 
They are constructed of j-in copper bearing steel plates, 
the inside rivet heads being countersunk. The sides 
of the hoppers are sloped at an angle of 45 deg. to 
ensure the discharge of the coal to the skip hoist 
loading gates. Steel girders span the pit to support 
the 50-ton coal cars. They are 26 in, deep will 
carry a standard locomotive. The entire top of the 
hopper is covered with a steel grating made of 3-in. by 
4-in. bars and l-in. dia. rods. This not only acts 
as a safety measure, but keeps large foreign objects 
out of the handling systems and also prevents the 
entrance of large lumps of frozen coal. 

The two skip hoists raising either coal or ashes te 
storage are of identical construction. Each is a single- 
bucket counterbalanced hoist. They are fully-auto- 
matic in operation when carrying coal and semi- 
automatic when handling ashes. Each hoist has a 
vertical lift of about 97 ft., the maximum rope 
speed being 150 ft. per minute. The hoists discharge 
the coal into a 460-ton overhead coal bunker, the 
position of which is shown in Fig. 1. Ashes are dis- 
charged by both hoists into a common overhead ash 
bunker that is located between the skip hoist towers, as 
indicated in Fig. 3. The hoists are arranged side by 
side and spaced 32 ft. 10 in. apart, centre to centre, 

In the fully automatic cycle of operation (coal 
handling), the descending bucket opens the gate on the 
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loading hopper by means of horns striking a counter- , the bail and mounted in 
weighted gate lever on the chute end. This stage is| cast steel solid bearings 
indicated in Fig. 9, above. Combined with tho gate | bolted to the bottom of 
is @ short chute, which moves into position as the| the bucket. The bucket 
gate opens, throwing the coal well into the skip when | is carried on four 104-in. 
the gate is opened. Coal immediately starts to flow| dia. cast-iron  single- 
into the bucket, continuing until the weight of the | flange track wheels with 
bucket and contents is sufficient to overcome the| chilled treads. The 
counterweight of a lower lever on which the bucket | counterbalance which is 
comes to rest as in Fig. 10. When this weight is reached, | employed in connection 
a latch is released, the bucket rest drops slightly, and | with the hoist consists 
the gate is closed by its counterweight, as in Fig. 11. | of cast-iron blocks held 
The closing of the gate cuts off the flow of coal into the | together by steel verti- 
bucket and releases the starting interlock, when current | cal through bolts; it 
passes to the hoisting engine motor and the bucket | has a weight equal to 
starts on its upward travel. After starting, the electrical | the weight of the bucket 
control equipment accelerates the bucket to full speed, | plus one-half the weight 
then slows it down as it approaches the dumping | ofthe load. The blocks 
position and holds it there long enough for a clean | are grooved and engage 
discharge. The hoisting winch is then reversed and! the angle guides in the 
the bucket returned to the loading position. The | counterbalance runway. 
bucket will continue to operate on this cycle until the}. The hoisting winch 
loading hopper becomes empty ; it then automatically | has herringbone and 
stops, but as soon as coal is again dropped into the | spur gears fully enclosed. 
hopper, the hoist automatically resumes its operation. | The entire winch is self- 
The bucket cannot start until the bottom lever is | contained, and hasa one- 
depressed by a full load, and it therefore carries the! piece bedplate finished 
same weight of material each trip. to take all parts bolted 

The semi-automatic cycle of operation is as follows, | to it. The lower halves 
\s soon as the skip bucket has been filled with ashes| of the bearings for all 
the operator presses a button, whereupon current |the shafts are integral 

8 to the hojsting winch motor. The bucket| with a gear housing. 
immediately starts on its upward travel, and at the | The constructionensures 
correct level it is held in position for a clean discharge ; | an oil-tight housing for 
the control then reverses the hoisting winch and/jall driving gears. The 
returns the bucket to the loading position. winch drum is 243-in. in 

The capacity of each hoist is based upon the full} pitch diameter and is 
automatic operation of handling coal, and the following | machine-scored for } in. 
estimated time cycle of operation :— rope. The gears are of 
Load ... 10 seconds. | Open hearth cast steel ~o “8 
z with teeth cut from the Fie. 12. AvtTomatio SKIP. 
solid ; pinions have teeth 
D cut from the solid forged steel of the shafts. All) at the top of the runway, has an opening 5 ft. 3 in. by 
i ” gears run in oil, and the cover provided has oil-tight | 7 ft.3 in. It is made of }-in. copper-bearing steel plate. 
posuere 7 covered inspection openings. The drum shaft bear- | electrically welded throughout. The sides of the 
Deceleration ft ings are fitted with split renewable bronze bushings. | hopper are sloped so as to deliver the material to 4 

acai The bearings for the intermediate shaft and the motor | two-way discharge chute. One leg of this chute is 

Total time for the round trip of the skip extension shaft are roller bearings. All exposed | 24 in. square in cross-section, and delivers coal to the 

bucket... ons . . --- 108 e bearing ends are closed with machined end plates. A| coal storage bunker. The other leg is 33 in. by 18 in 

The gate sides and the counterweight levers are of flexible coupling connects the motor to the extension |in cross-section and delivers ashes to the ash bin. 
open hearth cast steel. The renewable curved gate shaft of the hoisting winch, the motor being a 15/7}-| The chute is equipped with a fly gate for deflecting 
bottom and the extension chute are of }-in. steel plate. h.p. machine for 440-volt 3-phase 60-cycle curront | material to either one or the other of the two legs. 
The body of the gate, having inside dimensions of | #24 running at 1,200 and 600 r.p.m. A Thrustor-type This gate is shifted by an electric motor electrically 
15 in. by 24 in., is of Q-in. steel plate with electric | brake is provided and a limit switch of the revolving | interlocked with the safety gate at the ash peoding 
welded corners. Springs are provided to cushion the | ¢&m type. The latter is mounted directly on the winch | position so that ashes cannot be dumped into the vrs 
closing action. The levers of the operating mechanism | ffame and geared to the intermediate shaft. | Storage bunker when the safety gate is open for t ° 
are of cast steel, fulorum pins being made of nickel| Four head sheaves, mounted in roller bearings and | loading of ashes. The coal chute is flared = Tae 
steel. The fulcrum ins and all lever pivots are fitted | 24 in. in d’ameter, are provided for each hoist, two for | Width of 10 ft. at the bottom to give good distributi« 
with industrial fittings for pressure gun lubrication. |the buckets and two for the counterbalance, the shaft | in the bunker. 

The bucket, a view of which is given in Fig. 12,| on which they are carried being drilled and fitted for} The skip bucket and the counterbalance work up 
annexed, has capacity of 60 cub. ft. It is 4 ft. 6 in. | gun lubrication of the bearings. land down inside structural steel ~unways extending 
wide, 3 ft. 6 in. deep, and about 4 ft. 6 in. high, having| It will be noted in Fig. 2 that the hoist runways|from the loading pit to the head sheave supports 
a wheelbase of about 4 ft. The body of the bucket is | are first inclined and then turn to a vertical direction. | 90 ft. above the main boiler floor. The bottom part 
made of steel plate reinforced by steel corner angles, | At the bend in the hoist track there is a cable guide | of the skip bucket runway, as already stated, is inclined 
the upper edge being reinforced, on all sides, by means | drum for the bucket rope. These drums are of cast | at an angle of about 53 deg. from the horizontal in the 
of steel bars. The bottom is well rounded to ensure | iron, 18 in. diameter and 16 in. face, and are fitted| pit. The runwzy is fitted with 40-Ib. steel rails to 
clean discharge. The longitudinal members of the! with bronze bushings, mounted on 2% in. shafts.| guide the *ip bucket, and 4 in. by 3 in. by *& 
bail and the cross tie are steel channels, the cross tie | Two fleeting sheaves, 24 in. in diameter, are provided | vertie=! angles are provided for the counterbalanes. 
having # cast steel thimble hanger for the attachment | to guide the hoisting cable to the hoisting winch drum, | As already explained, the skip is lowered to the fall 
of the hoisting cable. The bail is fitted with two small|at floor elevation 514-66 ft.. for each hoist. The| extent when loading coal. When loading ashes it * 
cast-iron chilled-tread single-flange rollers. The bail hoisting cable is a § in. diameter plow-steel wire rope | not lowered out so mach, but is stopped at the boiler 
pivots on a 1}¢ in. diameter turned and polished steel | having eight strands of 19 wires each. room basement level, shown in Fig. 2, for a 
through shaft, bolted to the longitudinal members of | The hopper, into which the skip bucket discharges | through the safety gate shown in Fig. 8 Plate XXI 
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€ the safety features of the equipment, provi- | 
le in the electrical control for stopping the 
antly at any point of its travel. There are 
bottom of the runway, and at the 
prevent overtravel of the skip bucket. A slack- 
h is also included, which stops the winding 
the bucket is accidentally obstructed. The 


limit Switches at the 
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brake of the 
hoisting engine 
is arranged to 
set automatical- 
ly and hold the 
bucket in posi- 
tion if the elec- 
tric current fails. 
Safety pawls of 
the gravity type 
areffitted at the 
head of the run- 
way to prevent 
the return of the 
bucket in the 
event of acci- 
dental over- 
travel. To pre- 
vent the bucket 
falling in the 
event of acci- 
dental failure of 
the bale connec- 
tion, a }-in. dia- 
meter safety 


cable is carried .around the outside of the bucket 
and attached to the hoisting cable above the bale 
A safety gate is provided, as already 
referred to, for the opening in the building wall through 
which ashes are delivered to the skip bucket. This gate 
is electrically interlocked with the fly gate of the top 
hopper, so that it can be opened only when the fly gate 








is in the correct position for handling ashes, An inter- 
lock in the top hopper further prevents operation of the 
skip bucket in the event of the hopper being full. 
Independent electrical controls are provided so that each 
hoist performs the cycles of operation described above. 

In addition, electrical interlocking is arranged to 
cover the following special cases :— 

If a hoist has been operating on the fully automatic 
system handling coal, and a change-over has to be 
made to semi-automatic working for handling ashes, 
the operator presses a button marked ‘“‘ Ashes,” Then, 
regardless of where the skip bucket is at the time, it 
makes one more complete cycle handling coal, and on 
its last descent it automatically stops at the ash floor 
(boiler room basement) and is held there by the electric 
brake on the hoisting engine. During this descent 
a circuit is also closed and the motor-operated fly gate 
in the top hopper chute is turned over so as to deliver 
the ashes to the proper bunker. Combined with these 
two operations is the release of the safety door on, the 
basement floor level, which can only be opened for 
chuting ashes into the bucket when the other two 
functions have been performed properly. When the 
bucket has been filled and the safety door again closed, 
the hoist will operate on the semi-automatic cycle of 
operation described above on the operator pressing the 
‘** Ashes ” button. When it is desired to change back to 
fully-automatic operation for handling coal, a button 
marked ‘‘ Coal” is pressed. The bucket then ascends 
once, dumps whatever ashes it carries, and descends to 
the coal-loading position right at the bottom of the pit, 
and rests there on the counterweighted beam of the 
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fully-automatic gate operating mechanism. The return 
of the bucket automatically causes the motor-operated 
top hopper fly gate to assume the correct position for 
directing coal to the coal bunker. This operation 
closes the circuit for fully-automatic operation of the 


hoist and the skip hoist will continue to operate so | Industries, Limited, described the new Billingham | 
The | installation before the Institute of Fuel at the end of | 


until again changed to “ Ashes" operation. 
entire control mechanism is so arranged that the hoist 
cannot operate at all unless the safety gate is closed, 
and only then if the dump hopper fly gate is co- 
ordinated with the loading position of the skip bucket. 

The overhead coal storage bunker is of a modified 
catenary design of j-in. steel plates. It is 17 ft. wide, 
66 ft. 6 in. long, 20 ft. deep, and has a “ne of 
460 (short) tons of coal. The bottom of the bunker is 
equipped with 12 16-in. by 16-in. double undercut 
gates for discharging coal to the weigh larry, These 
are spaced equally along the length of the bunker. 
The gates are opened by geared operating levers, 
which are actuated by a gate operating rod mounted 
on the larry so that any gate can be opened only 
when the larry is in a position to receive coal, the gate 
closing automatically if the larry is moved out of 
position, 

The weigh larry, which is shown in Fig. 6, Plate 
XXIII, and Figs. 13 to 15, page 367, and delivers coal 
from the bunker to the stoker hoppers, has a storage 
capacity of 2 tons of coal. It travels at a speed of about 
#5 ft. per minute, and is driven by motor through a 
geared countershaft. It is controlled from the operator's 
cab mounted on the larry. The larry hopper has a top 
opening 4 ft. by 4 ft. 6 in., and is about 5 ft. 8 in. deep. 
The bottom of the hopper end in a discharge chute 
12 in. by 16 in. in cross-section, provided with a single 
gate, the gate being worked by lever from the operator’s 
platform. 

The basement floor is 15 ft. below the firing floor, 
so that ash hoppers of sufficient size for an over- 
night accumulation are possible; cleaning out and the 
disposal of ashes is all done on the day shift. A view 
in the basement is given in Fig. 7, Plate XXIII. 
Each stoker has an ash hopper of 400 cub. ft. capacity 
made of copper-bearing steel plates of j-in. thick- 
ness; they are lined with a 4-in. thickness of hard 
burned shale brick laid in neat Portland cement. 
Hot ashes are quenched in the hoppers with water 
sprays. Each has two 3-ft. by 3-ft. rack and pinion 
roller gates, operated by hand. Drains are provided 
to draw off the excess quenching water. Soot from 
under the mud drums of the boilers flows by gravity 
through 12-in. pipes into the ash hoppers. The ashes 
are handled from the ash hoppers to the skip in 20 cub. ft. 
hand-operated trucks. 

The boiler plant was started up in March, 1933, 
the staff consisting of one fireman and one labourer 
on each eight-hour shift, operation being continuous. 
While this staff is provided, an average of only six 
hours of one labourer’s time is given to coal- and ash- 
handling in 24 hours. The balance of these men’s 
time is devoted to operating the weigh larry and other 
duties. 

The following figures relate to the total for coal and 
ashes for the year 1934, and include the unloading of 
the coal from railroad cars and placing it in the over- 
head bunker, plus the handling of the ashes from the 
ash hoppers to the overhead bunker. They cover 
actual expenditure for labour and materials, but do 
not include overhead, depreciation, interest charges, &c. 

365 
20,885 
2,050 

$110-00 
$70-00 


Number of days in Se ee per year 
Tons (short) of coal burned per year 
Tons (short) of ashes produced per year 
Total supplies and repair parts 
Labour of inspection and repairs ... a 
Maintenance cost per short ton (coal plus 
ashes) ss (ie es $0-0078 
Total labour charge handling coal and ashes 1,197-20 
Labour cost per short ton (coal and ashes), 
not including larry operator waa aa $00-52 
The capital expenditure for the track hoppers, skip 
hoists, coal bunker and ash hoppers was approximately 
35,000-00 dollars. All of the handling equipment, 
including track hoppers, skip hoists, bunker, ash 
hoppers, &c., was designed, furnished and erected by 
Messrs. ‘The C. O. Bartlett and Snow Company of 
Cleveland, Ohio, U.S.A. We are indebted to Mr. H. V. 
Schiefer, engineer of thid company, for the information 
on which this article is based. 


THE HISTORY OF THE BERGIUS 
PROCESS. 
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Action of Hydrogen upon Coal, and since then many 
papers have been read by officials of the Department 
| and reports issued upon the hydrogenation-cracking of 
tars, many having been dealt with in these columns. 
When Mr. K. Gordon, of Messrs. Imperial Chemical 


last year—a paper that was discussed in our issue of | 
| a S . . . i 
| November 29 last—comparatively little mention was 
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temperature carbonisation of the same coal. The 
carbonisation product contained more phenols, but 
otherwise the similarity was so close as to be almost 
numerically exact. 








LETTER TO THE EDITOR. 


| made of the work of the Fuel Research Board, and as | FUNDAMENTAL DIMENSIONS IN 


was natural under the circumstances, the part played | 


by the International Hydrogenation Patents Com- 
pany received detailed appreciation. Private enter- 
prise in this country, however, did not take a hand in | 
this business until 1929, when research work started 
at Billingham. Meanwhile, Dr. Bergius, “ the chemist 
adventurer,” as he was then described, had been 
working since 1914, and had formed the British Bergius 
Syndicate in 1924. The Fuel Research Board started 
work at East Greenwich on tar in 1923 and worked on 
coal in 1924. 

The results of investigations made by Dr. Bergius 
at Mannheim-Rheinau upon British coals were disclosed 
to the Government in or about that year, and an agree- 
ment was entered into between the Department of 
Scientific and Industrial Research, the British Bergius 
Syndicate, the Internationale Bergin Compagnie and 
Dr. Bergius, whereby the option upon the patents for 
this country was continued and further experiments 
were carried out upon British coals to be supervised 
by a committee upon which the Department was 
represented. A plant was supplied for use at H.M. 
Fuel Research Station towards the end of 1926, and 
from that time onwards work at the station has never 
ceased. 

These facts are described in Fuel Research . Paper 
No. 42, recently issued (ls. 3d.) entitled The Action of 
Hydrogen upon Coal—Part II, which recounts also the 
earliest experiments performed upon the Bergius process 
at the Fuel Research Station. To-day most of the 
information is primarily of historical interest, but the 
department believes that a history of these early 
results might with advantage be placed on record ; 
at the least the present publication will assist those 
interested to view the stages of development work in 
this country in their correct perspective and emphasise 
the remark contained in Mr. Gordon’s paper that 
“ Credit is due to their (i.e., the Fuel Research Board’s) 
early official recognition of the potential importance of 
the process to this country.” 

The report under consideration illustrates the 
development of the early retorts and gives an account 
of the early investigations first at East Greenwich in 
1923 and following years, and later at Mannheim- 
Rheinau upon British coals from the date of the first 
agreement to 1927, when British work was concentrated 
solely at the Fuel Research Station. The work was 
then carried out in small converters, principally to 
determine the best temperature and pressure to use, 
and the correct time to allow for the reaction. Difficul- 
| ties caused by excessive coke forn ation were experi- 
|enced, but were overcome by correctly controlling the 
temperature and by using methods which did not 
|overheat any part of the coal. Of the banded con- 
| stituents of coal, clarain and vitrain were found to be 
| attacked more easily than durain or fusain, and in one 
series of experiments durain failed to yield any benzene- 
soluble oil. This work was mainly occupied with 
| standardising technique. When this hed been done, 
|the economic difficulties of working intermittently 
| were noted, and in February, 1927, the first continuous 
plant at the Fuel Station was started. The numerous 
|troubles connected with continuous operation are 
| graphically described in the report. It was during 
| these preliminary experiments that the importance of 
| catalysis began to be recognised. It had been the 
| practice of Dr. Bergius to add oxide of iron in the form 
of “luxmasse” to the charge in order to absorb 
sulphur compounds, but this, he declared, had no 
catalytic action on the reaction. The Fuel Research 

Board reported, however, that “ laxmasse has 
| definite effect in accelerating the conversion of coal. 
| Whether this arises from a catalytic effect or from 
| the removal of sulphur compounds or both, it is not 
possible to decide. In consequence, extensive reséarches 

have been carried out upon the effect of a large number 
|of substances as catalysts for the hydrogenation of 
| coal.” Thus the way was paved to one of the most 
| important discoveries made by the Fuel Research Board. 





ELECTRICAL SCIENCE. 
To tHE Epiror oF ENGINEERING. 


Srr,—In your issue of March 20, Mr. W. F. Dunion, 
writing on the above subject, draws attention to con. 
tradictory statements in Maxwell’s treatise. Many 
others have been perplexed by the same. I hope to 
show that these contradictions are only apparent and 
are due to’the change which has taken place since 
Maxwell’s time’ ix all branches of physics, in allowing 
the symbols to contain the dimensions of the various 
quantities represented in an equation and noting care- 
fully that each term in the equation has the same 
dimensions. In the writings of Kelvin, Maxwell and 
others of their time the symbols in many cases repre- 
sent only numerical measures of the quantities. 

In the particular equation cited, 

B=H+47aI 

which was given originally by Kelvin, I think, B and H 
are defined, respectively, as the force on unit pole 
placed in.a crevasse in the magnetic material cut per- 
pendicular to Tvand in a tunnel bored parallel to I. 
It is important to notice that neither definition states 
explicitly whether the definition is to be considered 
as defining the quantity dimensionally or only defining 
the measure of the quantity. In the course of time the 
definition of H has been accepted universally as a 
dimensional definition, but nowadays it might be 
explicitly so stated. The interpretation of the defini- 
tion of B has always been a source of trouble to stucents 
and teachers. 

Although Faraday had introduced the idea of con- 

sidering the polarity due to I upon a two-fluid basis 
analagous to positive and negative electricity, the 
introduction by Hopkinson of the magnetic circuit 
method of designing dynamos caused electrical engineers 
to consider H and B as cause and effect and, therefore, 
probably dimensionally different and the ratio B/H 
or » was considered to be a property of the material 
having dimensions still to be discovered and according 
to this interpretation the dimensions of B. and , are 
still indeterminate. 
Maxwell’s ideas on the subject of dimensions are 
most clearly given in the chapter on Dimensions of 
Electric Units and also in the chapters on Magnetic 
Stresses and Wave Velocity. Throughout the mathe- 
matical part it is quite clear that he is dealing with 
the two-fluid theory and treats » as dimensional. 

In my paper read to the British Association, Section @ 
(Exorngertnc, September 27, 1935), I have shown 
that the modern acceptance of Ampere’s theory of 
magnetism, according to which all magnetic effects 
are due to electric currents, gives us a hitherto unused 
relationship between the fundamental equations of 
electrical science according to which the only solution 
which is characteristic of Ampere’s theory and of 
no other, makes y» undimensional. I have also shown 
by quotations that Maxwell came to the same con- 
clusion upon purely physical grounds if Ampere’s 
theory were finally accepted. 

Such a solution should be very acceptable in connec- 
tion with the Giorgi system of units mentioned by 
Mr. Dunton, because if » is undimensional there is no 
objection to introducing a new unit of permeability 
10—? times the c.g.s. unit which makes the Giorgi 
system possible without introducing another funda- 
mental dimension as Giorgi does. 

Since the adoption of Ampere’s theory reduces 
electrical science from three branches to two, all 
magnetic effects being really electro-magnetic, one 
naturally expects some simplification of the science 
to result. The solution presented in my paper offe~s 
such a simplification if no serious scientific objections 
can be found to its adoption. 

I am, Sir, 
Yours faithfully, 
James B. HENDERSON. 
38, Blackheath Park, London, 8.E.3. 
March 26, 1936. 





| The work on catalysis will be the subject of a later 
paper. Attention was paid to the production of 


Tue work of the Fuel Research Board in promoting | lubricating oils in those early days, and the importance 


the hydrogenation of coal in this country is well known 
by the many reports that have emanated from the 
Department of Scientific and Industrial Research. 
The earlier work of the department could not be 
published, probably because at that time it was 


regarded as having potentialities for the supply of | important subject was described in our columins on | P 


munitions of war which rendered disclosure impolitic. 
In 1931, the Department published a first account of 


of that problem was early recognised, but not with 
much optimism, as the “preliminary investigation 
suggested that . . . the process did not show promise 
of the successful preparation of lubricating oils on 
account of their instability."” The latest work on this 


January 24 last. An observation of some ifiterest is 
the very similar composition of the distillable oils from 


| 








EXTENSIONS TO BUNNERONG PowrER SraTion.— 
The Sydney County Council Electricity Undertaking, 
which now controls the Bunnerong Power Station, 8 
contemplating the extension of the existing plant 
two 50,000-kW turbo-alternator sets and four boilers, 
each of 350,000 Ib. per hour evaporation, the steam 
ressure being about 650 Ib. per square inch at 850 deg F. 
t is anticipated that the specifications will be available 
in Sydney about the middle of April. The first pose 
is required to be in operation by February, !%5%, a» 


by 


its experiments in Technical Paper 29. entitled The | hydrogenation and of the distillable oils from the low- | the second unit by February, 1940 
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BORING AND FACING MACHINE 
FOR AXLEBOXES. 


Tue machine illustrated in Figs. 1 to 5, page 374, 
has been built by Messrs. George Richards and Com- 
pany, Limived, Broadheath, near Manchester, to the 
order of the London, Midland and Scottish Railway 
Company, to perform the boring, facing, relieving, and 
radiusing operations on axleboxes in the most efficient 
and expeditious manner. The machine incorporates 
a facing head, shown in Figs. 3 and 4, carrying two 
slides. The inner slide, visible in both figures, has 
automatic reversible feeds, and carries a toolholder 
for the facing and radiusing tool, shown at the bottom 
in Fig. 3 and at the top in Fig. 4. The second slide 
is formed with a heavy snout bar for the boring and 
relieving overations. The base of this slide is of bridge 
formation, as shown, to span the facing slide. By 
means of ® spring plunger, arranged to register with a 
hole in the facing slide, the radial adjustment of the 
latter by hand or power feed can also be imparted to 
the boring slide. 

As clearly shown in Figs. 1 and 2, the bed of the 
machine carries a saddle with inclined ways, the saddle 
having three rates of automatic longitudinal feed, 
together with rapid longitudinal power traverse. 
Vertical adjustment to accommodate different sizes 
ofaxleboxes is obtained by the inclined slide, which is 
operated by hand and has a total vertical adjustment 
of 3in. A vernier rule, reading to 0-001 in., is fitted 
to the inclined ways for convenience in setting the 
vertical height of the axleboxes. The table carrying 
the fixture for the latter is provided with ialenlionl 
T-slots, and is 2 ft. 9 in. by 3 ft. 6 in. in area. A 
cross slide is provided, as shown, with a travel of 6 in. 
A vernier scale, reading to 0-001 in., is also provided 
for this slide, and a stop is fitted for locating the table 
in the exact central position. As the slots in the table 
are arranged longitudinally, the fixture can be very 
readily located in the most convenient position for 
machining the axlebox. The fixture is arranged to swivel 
on its base, a lifting arrangement being provided to 
facilitate this movement. A locating plunger is provided 
for resetting after revolving the fixture through 180 deg. 
to vomplete the radiusing operation. The axlebox is 
held in the fixture by self-centring jaws actuated by a 
right-handed and left-handed screw, the axlebox 
being automatically located truly central with the 
spindle of the machine. Locating pins between the 
horn flanges ensure the box being central in the longi- 
tudinal direction. 

The cycle of operations on the box is as follows: 
It is first rough bored at high speed with a single tool 
in the snout bar. This tool is shown projecting from 
the lower side of the bar in Fig. 4. The next operation 
consists of finish boring at 300 r.p.m., the finish boring 
tool being shown above the bar in Fig. 4, and just 
entering the work in Fig. 5. The next step is to adjust 
the saddle on the inclined ways to position the box 
for cutting the side relief and the clearance in the keep. 
These two operations are carried out with the eccentric 
tool shown in front of the bar in Figs. 3 and 4, the 
former showing the tool swung over against its stop 
ready for service, and the latter showing the tool out 
of service. When in the “ out-of-service” position, 
the cutting point is within the radius of the snout, 
as shown, and when the tool is swung over, it is at 
the correct radius for the relieving operation. Apart 
from locating the tool, the stud forming the stop 
takes the pressure of the cut. The tool is locked in 
either the “in service ” or “ out-of-service ” position 
by the bolt projecting from the end of the eccentric 
holder. After the relief and clearance operations, the 
axlebox is brought back to its original centre by 
adjustment on the inclined ways, ready for carrying 
out the facing and radiusing operations. The first 
of these consists of rough facing the side of the box, 
and this process is followed by the operations of finish 
facing and radiusing. The final operation consists 
‘a Swivelling the fixture through 180 deg. and repeating 
the machining on the opposite end of the box. The 
Whole of these operations were performed on a driving 
axlebox with a bore of 8} in. and a length of 84% in., 
and the total floor to floor time was under 25 minutes. 
It should be mentioned in connection with these 
°perations that the finish boring tool is not placed in 
a a after the rough boring operation is 
completed, 

The machine is of compact and robust design, and 
's simple to operate, all controls being within easy 
> sage of the working position. Referring to Fig. 1, 
the upper handwheel, near to the centre of the head, 
‘ for the fine hand control to the surfacmg slide, the 
endwheel to the left is for the fast and slow speed 
re and the lower handwheel is for the hand control 
= * saddle. The feed variation is regulated by the | 
ans at the top of the head, while the feed reverse is | 
yer by the lever to the right of the head beside | 
of .s head. The lever immediately to the right | 
eds upper handwheel controls the hand or power 

to the slide, while the two vertical levers to the 
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| left of the lower handwheel are for starting and stopping 


tively. The lever just visible behind the lower hand- 
wheel is for the rapid power traverse, and also for 
selecting the hand or power feed to the saddle. A 
foot brake is provided for bringing the facing head 
rapidly to rest after the driving clutch has been dis- 
engaged by the stop and start lever. The drive to the 
machine is by a 10-h.p. constant-speed motor, shown 
to the right in Fig. 2, the transmission being effected 
through completely-enclosed silent spur ing. 
Automatic lubrication is provided for the main spindle 
bearings by means of-a gear-driven pump contained 
in the head, while the speed gearbox has splash 
lubrication. 

The snout bar shown in the illustrations is 7 in. 11 
diameter, but bars of smaller diameter can be supplied 
if required, interchangeable with the 7-in. bar. The 
machine will face up to 24 in. in diameter, and eight 
speeds are provided for the facing head, the actual 
speeds being 300, 207, 126, 86, 56, 39, 23-6 and 16-2 
r.p.m. The height from the floor to the centre line 
of the spindle is 4 ft. 2 in., and the working distance 
from the top of the table to the centre of the spindle is 
224 in. Covers are provided to protect the guideways 
of the bed from damage by cuttings or other extraneous 
matter, and a large cover plate is also provided to 
throw the cuttings clear of:the machine at the right- 
hand end, 

Owing to the adjustments provided in all directions, 
the machine is fully capable of dealing with both new 
and reconditioned boxes of various sizes, and it is only 
necessary to extend the bed to enable it to be used with 
equal convenience on radial axleboxes. In addition, 
owing to the wide of adjustments and speeds 
and feeds provided, it can be adapted for use on other 
work when not required for the machining of axle- 
boxes. The approximate net weight, exclusive of 
electrical equipment, is 5 tons. The illustrations given 
are reproduced by courtesy of the Chief Mechanical 
Engineer of the London, Midland and Scottish Railway. 








CONTINUOUS BRIGHT-ANNEALING 
AND NORMALISING FURNACES 
FOR STEEL STRIP AND SHEETS. 


THE practice of heat-treating ferrous and non-ferrous 
strip, sheet, and other products by the pack or box- 
annealing processes has been carried on for many 
years, and although the skill and experience of the 
craftsmen employed have produced satisfactory results 
it is now generally recognised that, from the points of 
view of control of temperature, saving in time, and 
quality of finished surface, to mention only three of 
the factors involved, the newer bright-annealing process 
possesses very great advantages. A number of firms, 
both in this country and abroad, have devoted a good 
deal of attention to perfecting the construction of 
bright-annealing furnaces, and prominent among them 
is the English firm, Messrs. Birmingham Electric Fur- 
naces, Limited, Birlee Works, Tyburn-road, Erdington, 
Birmingham, who have developed continuous furnaces 
of this type of efficient and workmanlike design. One 
of their plants, which has recently been installed in 
the works of Messrs. The Stourbridge Rolling Mills, 
Limited, Stourbridge, Worcestershire, is for the con- 
tinuous bright-normalising and annealing of hot and 
cold-rolled steel strip and sheets intended for deep- 
drawing and pressing work. The material is treated 
continuously, in a single layer, under accurately con- 
trolled conditions of temperature and atmosphere, and 
the arrangement is such that the time-temperature 
cycle for any desired hardness or tensile strength is 
readily determined -and can be reproduced with 
precision. 

The equipment, which is capable of dealing with 
strip of a maximum width of 12 in, and has an output 
of approximately 6 cwt. per hour, consists essentially 
of an electrically-heated furnace joined to a water- 
jacketed cooling chamber to form one long continuous 
tunnel, through which the work is passed on a series 
of rollers. The outer casing is made effectively gas- 
tight and the end openings are restricted to the minimum 
required for the passage of the strip. The furnace 
atmosphere is provided by a Birlec atmosphere- 
generating plant supplied with coal gas. The generator 
comprises a combustion chamber in which controlled 
quantities of coal-gas and air are burned, and the 
resulting gases are passed through a purifying plant 
which removes water vapour and sulphur before 
admission to the furnace. The furnace atmosphere, 
which is slightiy combustible, has an appreciable 
reducing effect, but it is pointed out that its exact 
composition may be modified as required, to suit 





almost any class of material. The electrical heating 
elements of the furnace are of heavy-gauge nickel- 
chromium alloy strip and are supported in the roof and 
floor of the heating chamber, thus heating the strip 
uniformly on both sides. The elements are arranged 
in three sections, each with independent temperature | 


| the machine, and for the speed change control, respec- | 
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control, permitting the rate of heating to be graded 
| through the furnace so that maximum output can be 
obtained. Each section of the elements is controlled 
by an automatic regulator, which also serves as a 
temperature regulator. By this means, it is claimed, 
the temperature is maintained at the desired value 
within a few degrees without any attention. The rollers 
arranged throughout the entire Jength of the installa- 
tion are closely spaced, those in the heating chamber 
being of nickel-chromium alloy. The rollers are 
driven at a uniform peripheral speed by an electric 
motor through a variable-speed gear having a speed 
range of 6:1. Thus the rate of travel of the strip can 
be controlled according to its thickness. 

The furnace is designed to deal with either coiled 
strip—this being drawn through the furnace in a con- 
tinuous length and re-coiled at the discharge end—or 
straight lengths of strip or sheets. When dealing with 
narrow strips, a ciabir can be passed through the 
furnace simultaneously side by side, and, if required, 
thin material can be handled in two or more thick- 
nesses. It is emphasised that the atmosphere prevailing 
in the furnace completely eliminates the need for 
subsequent pickling and that the structure of the 
resultant normalised sheet is strictly uniform, grain- 
growth being entirely prevented and a fine-grain 
structure obtained. 

We understand that the success of the first installa- 
tion at Messrs. The Stourbridge Rolling Mills, Limited, 
has induced the firm to order a second unit, similar in 
design and construction but of larger capacity. This 
unit, which is about to be installed, will be capable of 
dealing with strip up to 24 in. wide and will have an 
output of approximately 15 cwt. per hour. 








‘“*SY-VOR”’ HYDRAULIC 
CLASSIFIER. 


Tue hydraulic classifier operating on the principles 
of the syphon and the vortex, and hence called the 
“* Sy-Vor ” classifier, was described and illustrated in 
ENGINEERING, vol. cxxxvi, page 10 (1934), and some 
particulars were given of its performance in the grading 
of whiting. The apparatus has proved very effective 
when used for oulieg sand, and a short account of 
a plant for this purpose, embodying some modifica- 
tions, is given below. This particular plant, installed 
by Messrs. The Key Engineering Company, Limited 
4, Queen Victoria-street, E.C.4, is situated at the 
Smallford Gravel Pits of Messrs. The St. Albans Sand 
and Gravel Company, Limited, and forms part of a 
modern installation for separating the various con- 
stituents of the raw material. This material consists 
of sand of varying particle size, intermixed with clay, 
gravel, and stones. A view of the classifier itself is 
given in Fig. 1, page 370, but this shows little of the 
other parts of the plant. Some account of this plant 
as a whole is, therefore, necessary to make the function 
of the classifier intelligible. The raw material is 
excavated by a No. 21 Ruston-Bucyrus drag-line 
excavator, which discharges into an overhead hopper. 
Thence it is fed into a train of skip wagons for transport 
of the grading site. Here the contents of the wagons 
are tipped into a hopper feeding a belt conveyor, 
which delivers the material to a 1}-in. mesh sereen. 
The oversize from the screen passes through a Goodwin 
and Barsby jaw stone crusher, the product passing to 
a second belt conveyor, and being joined on it by the 
fines passed through the screen. This part of the plant 
is situated to the right of the classifier, and is not seen 
in Fig. 1. Part of the washing equipment is, however, 
shown above the classifier to the left. 

The second belt conveyor discharges the material to 
a four-barrel contraflow washer, from which it passes 
to a four-barrel contraflow screen. In this screen the 
washed gravel is graded and delivered to storage bins, 
and the coarse, or sharp, sand is delivered to two 
Rickoff sand wheels for dewatering. An inspection of 
the products on a recent visit to the plant showed a 
very precise separation, and all the products appeared 
to be of excellent quality, and quite clean. It may 
be noted that the conveying plant, washer and screens 
were supplied by Messrs. J. and F. Pool, Limited, 
Hayle. The effluent from the contraflow washer, 
which is discharged at a rate of about 300 gallons per 
minute, contains clay in suspension and fine sand. It 
is this effluent which is dealt with by the Sy-Vor 
classifier, the discharge hopper from the washer being 
visible near the classifier in the illustration. ‘The 
separated sand, which is of a grade well suited for 
plastering and other fine work, is seen flowing out of 
the classifier in a practically dewatered condition, the 
clay-bearing water being run off in an open channel 
to a settling pond. The contents of the discharge 
hopper enter the classifier through tangential jets, 
arranged generally in the manner described in the 
article mentioned earlier at a velocity of about 25 ft. 
per second, and the sand is thoroughly washed and 
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treated by the method now to be described. 
The basic principle in the separation of -the fine 
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sand and clay is the breaking down of the capillary 
attraction between the sand particles which causes 
cohesion, and the entrapping of the still finer clay 
particles amongst them. When it is considered that 
the surface area of the fine sand dealt with at Small 
ford amounts to 2,000 sq. ft. per cubic foot, against 
a surface area of only 90 sq. ft. per cubic foot of the 
gravel, and that capillary attraction is directly propor- 
tional to surface area and inversely proportional to 
the distance between individual particles, it will be 
realised that a water flow capable of washing the gravel 
is a very different thing from that required to wash the 
The lower part of the classifier is shown in 
the sand lies above the 


fine sand, 
Fig. 2. The main body of 
cone @ surrounding the scouring-water pipe }, and 
yravitates and is drawn down through an annular 
opening between this cone and the body of the classifier 
to the tray c. The sand lying on this tray is picked 
up by the action of high-velocity jets issuing from the 
diffuser d, and the individual particles are exposed 
over their whole surface to the action of the water 
The washed sand eventually gravitates down the 
annular space between the concentric tubes e to the 
outlet, Only sufficient water to keep it flowing 
through the outlet is allowed to issue with the washed 
sand, so that no dewatering apparatus 1s necessary. 
The agitation of the sand prevents the 
undesirable “‘ coring” effect in the outflow, in which 
1 stream of water finds a central passage through 
which it flows with little disturbance to the surrounding 
sand. The clay is carried off by the discharged scouring 
water through the syphon device previously described, 
unl by which the flow of the washed material 
re gulated. 


constant 


18 


The diffuser is provided with tangentially-radiating | 


the flow through which induces a complex 
motion in the water mass surrounding the 
nozzle. The jets, on issuing from the nozzle, take the 
path indicated in Fig. 2. It may be 
this point that the right-hand half of the 
shows the course of the jets when the 
nearly empty of sand, the left-hand half showing 
normal operation. The jets, as already stated, set up 
a rotary motion about a vertical axis, and an area of 
low pressure is created with a maximum depression 
directly below the centre of this diffuser. In conse 
quence, in this central area there is a rising stream of 


holes, 


rotary 


drawing 


water which effects the picking up of the sand particles | 


already referred to. As it was impossible to witness 
the operation of the diffuser on the visit to the plant 
at Smallford, the inventor of 
Mr. Leonard Andrews, M.Inst.C.E., 


its demonstration in his laboratory at Pinner. 


had arranged for 


several glass marbles. On the diffuser being set t 
work at a discharge rate of 1 gallon per minute, the 
contents of the beaker in rotation, a marble 
1 in, in diameter being repeatedly lifted up by the 
central ascending stream until it touched the diffuser 
As the falling velocity of such a marble in still water is 
1-5 ft. per second, it follows that a greater velo ity 
than this obtained in the ascending stream, a striking 
phenomenon in view of the comparatively small flow 
taking place. Another experiment with the diffuser, 
though not carried out under working conditions, was 
of interest The diffuser was suspended in the open 
air at a height of 5 ft. above the ground, and was 
supplied with water to give a rate of flow of 1 gallon 
per minute, The jets discharged the water in an 
unbroken and parabolic film having somewhat the 
appearance of an open umbrella. This continuous 
film persisted for about 1 ft. in diameter ; beyond that 
it became unstable, and finally broke into small drops 
and spray which vontinued the parabolic curve to the 
ground. The horizontal velocity of the film on leaving 
the diffuser was between 8 ft. and 9 ft. per second, and 
its thickness was computed to approximately 
0-015 in, 

An ingenious modification of the classifier was also 
demonstrated at the laboratory. This was being 
developed for the plant at Smallford for the purpose 
of dealing with the effluent from the Rickoff sand 
wheels dewatering the coarse sand in order to recover 
any small sand in i). These wheels are situated 
below the main washers, and the effluent would, 
therefore, require lifting by pump through a consider 
able height to the classifier. It is therefore proposed 
to deal with it by a small independent classifier with 
a syphon feed from a settling tank into which the sand 
wheels discharge the extracted water. The discharge 
for the recovered fine sand is regulated by a syphon 
in the usual way, though this is fitted with a special 
air vessel. The testing apparatus for this plant 
ineluded an application of the diffuser which is proving 
very useful in the water-softening and flue-gas precipita 
tion plants manufactured by Messrs. William Boby 
and Company, Limited, 62-64, Brook-street, London, 
W.1. It is not generally recognised how great a part 
is played in setting up local currents in the water in 


were set 


be 


mentioned at | 


classifier is | 
| 


the Sy -Vor classifier, | 
| area of the tank, thus ensuring correct distribution and 
Here | 
a diffuser was operated in a submerged condition in | 
a glass beaker 4 in, in diameter containing water and, | 
resting on the bottom 4 in. below the diffuser outlet, | 
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la settling tank by the momentum of incoming water. 


\ modification of the diffuser was fitted to the tank 
used to test the small syphon-feed classifier plant just 
described, the circulation of the svstem being a closed 
The wash water from the c'assifier was delivered 
into the tank a centrifugal pump through the 
diffuser which, owing to its construction, destroyed 
the momentum of the incoming water and allowed it 
to be quietly and uniformly distributed over the whole 


one. 
by 


settlement conditions. An illuminating experiment on 
the path taken by an incoming flow in a body of water 
was performed. A glass-fronted tank, 12 in. long by 
10 in. deep, was filled with water, and a low-pressure 
flow was led into it by a submerged pipe, the opening 
of which was 2 in. from the overflow lip of the tank, 
and pointed away from it. 
in the water feed showed that the overflow from the 
tank was derived from the stream from the inlet 
which traversed the top of the water, down one side of 
the tank, across the bottom, and up the other side 
to the overflow lip, a distance of 42 in. altogether, 
instead of the 2 in. between the end of the inlet pipe 
and the overflow. The water in the centre of the tank 
undisturbed. As the of the incoming 


was energy 


water in a large tank is enormously greater than in| 


this small experimental apparatus, it will be realised 


that the diffuser is of great use in preventing local | 


circulations round dead areas 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue Symons Memorial Lecture was delivered before 
the Royal Meteorological Society at the monthly 


meeting on March 18, by Dr. F. Loewe, of the Scott | 


Polar Research Institute, Cambridge, on the subject 
of “‘ The Greenland Ice-Cap as Seen by a Meteorologist.” 
Dr. F. J. W. Whipple, F.Inst.P., the president, was in 
the chair. Dr. Loewe said that the Greenland ice-cap 


covered a surface seven times as big as Great Britain ; | 


it extended from the lacitude of the Shetlands to near 
the northernmost land on earth. 
ice sheet formed special climatic conditions unique on 
the northern hemisphere. The main region for the 
formation and regeneration of cyclonic depressions 


south of Iceland was not very far from Greenland. | 


As these depressions had a great influence on the 
weather of Western Europe, it was a question of 
scientific, as well as of practical, importance to know 
whether it was the interaction of cold air from the 


ice-cap and warm maritime air which formed these | 


depressions. The practical value of the meteorology 


of the ice-cap was strengthened by the fact that the| 


shortest way from Europe to the interior of North 
America led over Greenland. Before 1930 the ice- 
cap was known from sledge journeys during the summer 
only. In 1930-31 the British Arctic Air Route Expedi- 
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tion, led by H. G. Watkins, and the German Greenland 
Expedition, led by Alfred Wegener, wintered on the 
ice-cap. The lecturer stayed at one of the German 
stations, Mid-Ice, which with an annual mean tempera- 
| ture of — 22 deg. F. and a minimum of — 85 deg. F. 
| proved to be the coldest place on earth where con- 
| tinuous observations had been taken. Based on his 
| experiences at this station and during sledge journeys, 
| the lecturer gave a description of the typical weather 
| conditions in different seasons, and of their influence 
| upon the surface of the ice-cap and the conditions of 
| travelling. The most important climatic feature was 
a relatively shallow layer of cold air covering almost 
| continually the surface of the ice-cap and flowing down 
| the slopes under the influence of gravity. Whether 
the energy of this “‘ skin” of cold air was sufficient 
| to give birth to high-reaching and powerful depressions 
could not yet be said; regarding the vastness of the 
region and the scientific problems involved, the results 
of the last expedition, useful as they were, must be 
regarded only as pioneer work for further research. 








'PRE-LOADED BALL AND ROLLER 
BEARINGS. 


Tue ball bearing, and its relative, the roller bearing, 
originated, as is well known, in the desire to reduce 
| frict ion in mechanisms which were not only com- 
| paratively lightly loaded, but in which some slight 
| movement of the axis of the rotating part was not an 
| objection. The motor car and other vehicular applica- 
| tions are cases in point. Though both the range of these 
| bearings and the loads applied to them have enormously 
| increased of late years, the conditions of some freedom 
in running still obtain in a great number of cases and 
the bearings are perfectly satisfactory. At the same 
| time, there are other applications in which no move- 
ment of the rotating part as regards the alignment of 
its axis is permissible. Examples of such applications 
are to be found in the spindles of certain machine 
tools, e¢.g., grinding machines, lathes and _ milling 
machines. Ordinary ball or roller bearing practice 
| could not be modified to suit these cases as it is com- 
mercially impracticable to manufacture them without 
any race slackness and destructive to apply sufficient 
end thrust to eliminate it. The solution of the problem 
lay in a new technique, originating, it is believed, in 
the United States some six years ago, and known as 
pre-loading. This term indicates that the races of one 
or more bearings are mounted in such a manner that 
on first assembly all the inherent slackness between 
balls and races is taken up, and by subsequent adjust- 
ment the bearings are put under an initial stress which 
may be as high as several hundred pounds. ‘This 
loading is independent of the working load of the 
| machine. 

Pre-loaded bearing practice falls into three main 
groups. In the first the bearings, usually of the 
angular-contact type and two in number, are mounted 
comparatively close together and have their races 
adjusted relatively to one another by a screwed cap oF 
cover. As one race is made with a surface analogous 
to a taper, this longitudinal adjustment sets up @ 
wedging action and gives a permanent load of the 
desired degree. This is a common method in this 
country, but appears to possess some drawbacks, 
particularly in cases where the erection personne! 
not as skilful as it might be. While the method of 
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adjustment by screw motion enables the pre-load to be 


determined very precisely, it may also be so applied 
as to impose too high an initial load, with a resultant 
tendency to decrease the life of the bearing. Conversely, 
the bedding of the parts under use or slight slacking back 
of the threads may decrease the amount of pre-load. 
The use of shims and locking devices to prevent over 
adjustment are both susceptible to neglect or misuse 
after the machine has left the maker’s works. 

In the second constructional group, the bearings are 
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| however, the pre-load, which generally in the region | The bearing shown in Fig. 4 is a combined ball and 
| of 5 Ib. is applied by fitting a single-helical spring | roller bearing installation for the spindle of a com- 
| under a screwed cap on the bearing, the spring being | bination turret lathe and is an example of the practice 
of such a diameter that the end coil lies on the whole | of Messrs. Ransome and Marles Bearing Company, 
surface of the outer race of the ball bearing, that is, | Newark-on-Trent. At the spindle nose end, balls are 
the spring is compressed between the race and the | fitted for the double purpose of thrust and journal 
cap. The cap is prevented from slacking back by | load, the rollers take the journal load only. The pre- 
means of a grub screw. loading is effected by a spigotted cover, pressure being 
The third method of construction includes bearings applied to all the outer races. The outer races of the 
assembled in a housing by the bearing maker, and, in| roller bearings are, however, designed to produce a 
general, involves the use of inner and outer races of | lighter pre-load than is developed in the races of the 
different thicknesses, the thinner of the two, when| ball bearings. The fitting clearance allowed between 
subjected to a predetermined pressure, becoming | the outer races and the bore of the headstock casting 
deformed to the extent necessary to give the precise | is 0-0001 in. on the diameter. It will be noticed that 
degree of pre-loading required. An example of the| escape of the bearing lubricant along the spindle is 
method is shown in Fig. 2, which depicts a pair of angular | prevented by glands of the labyrinth type. The running 
|contact bearings separated by a distance piece, and | clearance between the gland and spindle is only 0-01 in., 
made by Messrs. The Hoffmann Manufacturing Com- | in itself sufficient indication that the spindle runs 
pany, Limited, Chelmsford. The bearing equipment | without shake. The roller bearings are supplied in a 
is supplied in sets ready for assembly and when the | slightly pre-loaded condition in order to eliminate 
covers are bolted up tight on their faces the necessary | diametral clearance, the rollers being specially graded 
| pre-load is provided by pressure of their spigots on | for,the positions they occupy. 
the outer races of the bearings. The fitting of such| The bearing shown in Fig. 5 is also for a lathe spindle, 
a bearing in the machine involves greater care on| but is equally suitable for milling machines, horizontal 
the part of the machine maker than is required for! boring machines, &c. It is made by Messrs, The 
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loaded by springs applied in several ways, the strength 
of the spring being calculated to provide the desired 
pre-load. An example of this method is given in Fig. 1. 
This shows a vertical spindle for a grinding machine, 
and is made by Messrs. The Skefko Ball Bearing Com- 
pany, Limited, Luton. 
bearings take the weight of the rotating parts and, it 
will be realised, pre-load the bearings also, since the parts 
above the shoulder on the spindle are under compression 
due to the upward thrust of the springs. In the bottom 
set of bearings, both axial and radial play are eliminated 
hy helical springs acting both upwards and downwards 
the outer races. This method of spring loading has 
coved quite suecessful with moderately heavy work 
while it provides a simple solution to slackness 
problems in such light applications as the bearings for 
electrical], operated vacuum cleaners, &c. In these, 


‘ 


The springs in the top set of | 
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an ordinary ball bearing. The distance between the 
faces on which the covers fit must be exact, and 
so must the depth of the cover spigots. The fit of 
the races in the machine must be definitely tighter 
than in the ordinary bearing. On the part of the 
designer, care must be taken that the distance pieces 
are stiff enough to eliminate any danger of buckling 
under the endwise pressure to which they are 
subjected. The distance pieces are not invariably 
required. Messrs. Hoffmann make the bearings in 
pairs, with their races in direct contact as shown in 
Fig. 3. The pre-load is provided in the same manner, 
that is, with spigoted covers bearing on the outer 
races and with the inner races cramped between 
a nut and shoulder on the spindle. In this case, 
however, the planes of angular contact converge in 
an outwards direction instead of diverging as in Fig. 2. 


Skefko Ball Bearing Company, Limited, and can be 
given a pre-load of from 200 lb. to 300 1b. The bearings 
at the front end are assembled in a housing which is 
pressed into the headstock casting. The two rows of 
rollers have a common inner race, but separate outer 
races, The latter are pre-loaded by a screwed cap, 
which is prevented from slacking back by a screwed 
pin. The inner race is held in place by a nut on the 
spindle. The bearing at the outer end of the spindle 
is not in a separate housing, the outer race being 
carried in the headstock casting. 
Another example of a pre-loaded bearing contained 
in a separate housing is shown in Fig. 6. This is a 
bearing for a high-speed spindle of an internal-grinding 
machine and is made by Messrs. Ransome and Marles. 
Balls are used throughout, and there are two rows at 
‘each end of the spindle. The method of pre-leading 
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differs at the two ends. At the inner, or grinding 
wheel, end, the pre-load is applied by a nut screwed into 
the housing and pressing on the outer races. The 
inner races are cramped by a nut against a shoulder 
on the spindle. The same arrangement is adopted for 
the inner races at the outer end, as shown at the right 
hand bearing in the illustration. 
pre-loaded by springs, which abut on an annular oil 
reservoir having wick feed to the bearings proper. 
A labyrinth-type seat is provided at each end of the 
spindle 

It will be clear 
that a wide choice of pre-loaded bearings is now available. 
It should, moreover, be evident that to get the best 
results from this type of bearing, considerable care 
should be taken both in construction and design. In 
connection with the latter, a designer, of, say, a machine 


even from the above brief account, 


The outer races are | 


tool, would be well advised to leave the matter of the 
suitable bearing in the hands of the bearing maker, or, | 


st all events to seek his guidance, especially if the 
loads depart in any way from the normal. The tech 
nique appertaining to ordinary ball bearings does not 
upply to pre-loaded bearings and it is, further, practi- 
eally impossible to formulate rules for pre-loading. 
Kach case should, therefore, be considered on its own 
merits, As to construction, one of the necessities for 
a pre-loaded bearing is special attention to the grading 
of the balls or rollers, which cannot thus be selected 
from ordinary stocks. Some other precautions have 
already been indicated, and, to avoid misunderstanding, 
it should be noted they apply to all makes of pre-loaded 
bearing. The position, then, becomes one of balancing 
the advantages attendant upon a spindle, which can 
run under heavy loads without slackness or chatter, 
against the attractions of lower first cost and the less 
careful workmanship needed for an ordinary ball 
bearing with its liability to deform as soon as the 
load comes on the machine. It is not implied by this 
last comment that the usefulness of the ordinary ball | 
bearing is necessarily impaired by a certain degree 
of freedom ; in many applications this is of no conse- | 
quence. At the same time, the pre-loaded bearing has | 
proved of real service in the special cases in which no | 
axial or diametral freedom of the shaft or spindle can 
be tolerated, 





CONTRACTS. 


Messrs. Toe Trussep Concrete Street Company, 
Limrrep, Horseferry House, London, 8.W.1, are acting 
as the reinforeed-concrete engineers in connection with 
the erection of churches at Tunbridge Wells and Barne 
hurst, a warehouse in Rotherhithe, a swimming bath at 
flats in Liverpool. They are also 

recast — for buildings at 
Sexhill, Chelmsford, and else 





Kirmingham, and 
supplying their Truscon 
Wealdstone, Blackpool, 


where 
Messrs. Arisa Craic, Limirep, Strand-on-the-Green, 
Chiswick, London, W.4, have just despatched to the 


Philippine Islands one of their high-speed six-cylinder 
marine Diesel engines, developing 60 h.p. at 1,250 r.p.m., 
driving a propeller at 450 r.p.m. through a 2}:1 ratio 
The engine will be installed in a 
by 6 ft. 6 in. by 3 ft. 6 in. draught. 

Messrs. MERRYWEATHER AND Sons, Limrrep, Green 
wich-road, London, 8.E.10, have received an order from 
the Borough Council of Acton for a motor turn-table fire 
with an all-steel ladder to reach a height of 


reduction 
measuring 24 ft 


wear 


| 
| 
tug | 
| 


‘ scape 
roo ft rhe ladder will be equipped with a water-tower 
nozzle life-saving apparatus and telephone. The | 


| 


machine will also be fitted with a turbine fire pump to 
deliver 450/550 gallons per minute 4 50-gallon first-aid | 
equipment, and a powerful searchlight are also to be 
provided 

Messes. J. B. EpWargps AND CoMPANY (WHYTELEAFE), 
Limrrep, 180, Piccadilly, London, W.1, have received 
a contract from the Rickmansworth and Uxbridge Valley | 











ENGINEERING. 


PERSONAL. 


Messrs. Tue Trussep ConcRete STEEL COMPANY, 
LimiteD, have removed from Thames House, Millbank, 
London, 8.W.1, to Horseferry House, Westminster, S.W.1. 
The move has been necessitated by the development in 
their work during the past two years. 

Mr. V. E. Brivcen has resigned his position as sales 
superintendent in the Midlands for Messrs. Armstrong- 
Saurer Commercial Vehicles, Limited, London and New- 
castle, and has joined the staff of Messrs. F. Perkins, 
Limited, Peterborough, in a similar capacity. Mr. Brid- 
gen’s headquarters will be at a newly-opened office at 
14, Temple-street, Birmingham, 2. 

Messrs. Tarr Pus.tisnine Company Pry., LiMiTED, 
have removed their offices to 349, Collins-street, Mel- 
bourne, C.1, Australia. 

We are informed that a strong group has acquired the 
entire assets of Messrs. Court Works, Lrwrep, malle- 
able and grey-iron founders, Madeley, Shropshire. The 
new board will comprise Mr. C. L. Hill, Mr. A. P. Good, 
and Mr. W. M. Ratcliffe. It is intended to carry on the 
business as heretofore under the same title, but operations 
will be further developed and extended. Mr. W. Taylor, 
works manager, and Mr. R. E. Nutt, commercial manager, 
who have been associated with the company for many 
years, will continue in their respective capacities. 

We understand that the Executive Council of the 
British Association of Refrigeration have invited Dr. 
Ezer Gruirriras, F.R.S., to become president of the 
Association, and that he has accepted the invitation. 

Dr. J. G. A. Sxert, who has been associated with the 
British Cast Iron Research Association for many years, 
has been placed in charge of the foundry department of 
Messrs. Sternol, Limited, 16, Finsbury-square, London, 
E.C.2, this department dealing with the manufacture 
and sale of core binders. Dr. Skerl is taking up his 
residence at “ Plowlands,”’ Marshalwick-lane, St. Albans, 
from which he will conduct an independent consulting 
practice, apart from his duties relating to Messrs. Sternol. 








BOOKS RECEIVED. 


Smithsonian Institution. Miscellaneous Collections. Pub- 
lication 3,377. Growth of a Green Alga in Isolated Wave- 
Length Regions. By FLorence E. Merer. Washington : 
Smithsonian Institution. 

United States Bureau of Standards. Miscellaneous Pub- 
lication M 121. Units of Weight and Measure (U.S. 
Customary and Metric). Definitions and Tables of Equi- 
valents. Washington: Superintendent of Documents. 
[Price 15 cents.] 

United States Bureau of Mines. Bulletin 388. Manufacture 
of Paraffin Waz from Petroleum. By R. H. Espacs. 
[Price 15 cents.] Bulletin 389. Laboratory Studies of the 
Inflammability of Coal Dusts. Effect of Fineness of Coal 
and Inert Dusts on the Inflammability of Coal Dusta. 
By A. L. Goppert and H. P. Greenwaxp. [Price 
5 cents.] Washington : Superintendent of Documents. 

United States Geodetic Survey. Special Publication No. 199. 
Tables for Determining the -_ of the Geoid and its 
Indirect Effect on Gravity. By W. D. Lampert and F. W. 
Darunec. [Price 15 cents.] Serial No. 583. Control 
Surveys and Their Uses. By J. H. Brrrrarn. Serial 
No. 584. Azimuths from Plane Coordinates. By O. 8. 
Apams. [Price 5 cents.] Washington: Superin- 
tendent of Documents. 

Department of Scientific and Industrial Research. IUumi- 
nation Research. Technical Paper No. 18. The Trans- 
mission of Light Through Window Glasses. London : 
H.M. Stationery Office. [Price 9d. net.] 

Department of Overseas Trade. No. 635. Economic Condi- 
tions in Finland, 1935. Report. By Kerrn Jopson. 
London: H.M. Stationery Office. [Price ls. 3d. net.] 

B.B.C. Annual. London: The British Broadcasting 
Corporation. [Price 2s. 6d.] 

Warmetechnische Arbeitmappe Erganzungslieferung. Berlin: 
V.D.1.-Verlag, G.m.b.H. [Price 4.40 marks.] 

Reid's Handy Colliery Guide and Directory for the Counties 


of Northumberland, Durham, Yorkshire, Cumberland 
and Westmorland. London: Andrew Reid and Com- 
pany, Limited. [Price 2s. 6d.] 


Department of Mines. Mines Branch. No. 








Water Company, Rickmansworth, for a four-million Canada, ' 
gallon sciaieneea concrete reservoir at Harefield, | 748 Investigations vided Ore Dressing and Metallurgy, 
Middlesex | July to December, 1934. Ottawa: Department of 
: —, | Mines, Mines Branch 
Messrs. BASTIAN AND ALLEN, Limtrep, 24, Bedford | Wire-Drawing and the Cold Working of Steel. By A. T. 
square, London, W.C.1, are to supply the electric boiler} Anaw. Second edition. London: H. F. and G. 
md equipment in connection with the contract for the Witherby. [Price 35s. net.) 
complete circulating, filtration, aeration, sterilisation . 
and electrical-heating plant, for the 650,000-gallon open 
sir swimming pool at Westcliff-on-Sea, placed with . - . 
Vessrs. Bett. Broruers (MANcHEsTEeR 1927), Limrrep | InstrruTiIon or Navat ArRcurrects, New York 
Denton, Manchester. MeretiInc.—-Those members of the Institution of Naval 
Architects who have provisionally signified their intention 
of attending the International Meeting of Naval Archi- 
ee Ty Mattanp.”—-H.M.S. Mallard | tects and Marine Engineers at New York, from September 


was launched on March 26 from the shipyard of Messrs. 


\lexander Stephen and Sons, Limited, Linthouse, | 
Govan, Glasgow. She is the first of two coastal sloops | 
building at Messrs. Stephen's yvard for the British 
Admiralty 

Cur Late Mra. A. CARMICHARI We learn with regret 


which occurred in 
Carmichael 


of the death of Mr. Allen Carmichael, 
° 


CHaagow on March 27 at the age of 81. Mr 


was in the service of Messrs. David Moseley and Sons, 
Limited, indiarubber manufacturers, Chapel Field 
Works, Ardwick, Manchester, 12, for 61 years, having 


joined them in 1875. 
Glasgow Branch of the firm in 


He was appointed manager of the 
1897 and continued his 


duties until a week before his death 


14 to September 16 inclusive, are reminded that it is 
necessary to confirm their acceptance not later than 
Monday, April 20. Members who have not yet replied 
provisionally will be able to join the official party if 
application is made by the same date. The outward 
journey will be made by M.S. Britannic, leaving South- 
ampton on September 5, and the homeward journey by 
8.8. Queen Mary, leaving New York on September 23. 
Members intending to travel with the party should 
notify Messrs. Cunard White Star Company, Limited, 
26, Cockspur-street, London, 8.W.1, not later than 
April 27 Members making arrangements for inde- 
pendent travel should advise the Secretary of the Insti- 
tution as early as possible. Early attention with regard 
to passports and visas for the United States is recom- | 
mended 1 
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TENDERS. 


Ws have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Portal Jib Cranes, four-ton, level-luffing, electrically. 
driven, 13. South African Railways and Harbours, 
Johannesburg ; May 26. (T.Y. 30,012.) 

Cable, V.1.R., lead-covered. Deputy Director, Posts 
and Telegraphs, Melbourne; April 14. (T.Y. 40,008.) 

Hinges, Locks, and Wood Screws. Ministry of Public 
Works, Cairo, Egypt; April 21. (T.Y. 40,014.) 

Engine-Weighing Scales of the steel-yard type, 14: 
each capable of weighing up to 12 tons. South African 
Railways and Harbours, Johannesburg; May 26. (T.Y. 
40,015.) 

Steel Sections and Plate. 
Harbours, Johannesburg ; 


South African Railways and 
May 4. (T.Y. 40,016.) 


Alternator, steam-turbine-driven, 3,000-kW, with 
auxiliaries, &c., and switchgear. Rand Water Board, 
Johannesburg; May 7. (T.Y. 40,017.) 

Hand-Operated Jib Crane, two-ton capacity. Public 
Works Department, Wellington, N.Z.; May 5. (T.Y. 


30,023.) 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal T'rrade.—Weak conditions again ruled 
in the Welsh steam coal market throughout last week 
Only a restricted demand was encountered in all trades 
and the amount of business arranged remained insufti- 
cient to ensure any improvement in employment at the 
mines. As customers in all the chief overseas markets 
still appeared to hold stocks adequate to meet their 
requirements for some time ahead, little expansion in 
sales was expected over the next few weeks, while in 
the home market, despite the rapid diminution of stocks, 
buyers were still showing reserve. An order for 12,000 
tons of patent fuel was received by Cardiff exporters 
from the Syrian Railways, but fresh inquiry on contract 
account ciculated very slowly and was chiefly in respect 
of small parcels. A small order was in the market from 
the Palestine Railways, who were calling for a further 
supply of 6,000 tons ofgWelsh large coals. News was 
received from France that the coal import quota for 
April would be unchanged at 58-5 per cent. The slow 
movement of large coals remained the most adverse 
feature of the market, and despite smaller productions, 
stocks at the collieries showed little reduction. Conse- 
quently, abundant supplies were offering for all loading 
positions at the scheduled minimum prices. Smalls, how- 
ever, owing to the limited quantities available, were 
difficult to secure and maintained their recent price 
advances. The washed and highly bituminous descrip 
tions in particular were scarce and firm at premiums 
varying from ls. 6d. to 2s. per ton. Among sized classes, 
the washec sorts were still sparingly offered and com- 
manded strong prices. Washed dry nuts obtained 24s. 
to 25s., while washed peas and beans were well upheld. 
Cobbles were without support and excessive supplies 
were freely available at unimproved levels. Throughs 
continued to meet a steady demand at recent prices. 
Cokes remained scarce, owing to the brisk inland demand 
and recent higher prices ruled. Patent fuel displayed a 
fair activity, but prices were unaltered, while owing to 
the unsatisfactory working of the pits, mining timber 
was in poor request and available supplies at the docks 
were only very slowly absorbed. 

Iron and Steel Trade.—The recent activity evident in 
the iron and steel and allied trades of South Wales and 
Monmouthshire was well maintained last week and 
employment generally was on a good scale. It was 
officially stated that Richard Thomas and Company, 
Limited, had taken over the Aberdulais Tinplat« 
Company, Neath. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Steady progress continues to be made 
by most sections of the local staple trades. The output 
of steel in this area is estimated at the rate of 1,500,000 
tons per year, which is more than 250,000 tons above 
the 1929 record, and nearly half a million tons greater 
than the 1913 level. The output of finished products 1s 
about 75 per cent. larger than pre-war. In addition, 
Sheffield is turning out a heavy tonnage of special steels. 
In official quarters it is stated that Sheffield is going ahead 
at a greater rate than the nation as a whole. The raw 
and semi-finished steel branches are busy. Basic billets 
are in heavy demand, while increased consumption © 
acid steel is reported. Prices show a tendency to rst 
To a large extent this is due to advances recently mad 
in the price of pig-iron and steel scrap. Price advances 
are also probable in ferro-alloys such as ferro-tungste”, 
tungsten wder, ferro-manganese, ferro-chrome. and 
ferro-silicon. Sheffield steel works are big consumer 
of these materials. In'addition, coal and coke are deare! 
than a year ago, and steel manufacturers may find them 
selves compelled to increase prices in order to cover manu 
facturing costs, and show a fair margin of profit. -_ 
provement has developed in the heavy machinery an 


> . - » for 
engineering trades. More orders are circulating 





railway rolling stock. British needs are substant: ally 
greater than a year ago. Prospects on overseas accour 
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are brighter. 
business with India, and the receipt of orders from 
Egypt, Australia and South Africa. Business with South 
America ws no material change. Armament works 
are busier than for some time past, and naval yards are 
taking larger consignments of forgings and castings, 
armour , and gun mountings. Mercantile ship- 
builders are more active, and local works are benefiting 
3 a result. Orders for machinery and equipment for 
gold and silver mining companies are coming to hand 
n steady numbers. Sections devoted to the production 
if electrical equipment are actively engaged. Sheffield 
Corporation is in the market for the variety of plant, and 
s to _ contracts for power station equipment. 
sheffield is benefiting considerably from schemes for the 
production. of fuel oil and petrol from coal. Makers of 
wric\\Itural machinery and parts report a seasonal influx 
f orders. There is a demand for quarrying ma- 
hinery, briek and tile-making and shaping equipment, 

South Yorkshire Coal Trade——The market generally 
shows little change. Export requirements are up to 
recent standard. A few more inquiries are circulating, 
and exporters are hopi 
forward business. On inland account further improve- 
ment is reported. Iron and steel works continue to buy 
heavily. Steam coal isin good demand, and Yorkshire 
hards are in atroms. sequent, while bunkering fuel finds a 
ready market. 1 for house coal is up to the level 
fthe past few weeks, but in one or two directions weak- 
ness hag developed. Forward buying is not so substan- 
tial as formerly. Foundry and furnace coke continue in 
strong pmo f while gas coke is firm, Quotations are : 
Best branch handpicked, 26s. to 298.,; Derbyshire best 
house, 228. to 23e.; Derbyshire best brights, 19s. 6d. to 
2ls.; best screened nuts, 19s, to 20s.; small screened 
nuts, 188. to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20s. ; 
Derbyshire hards, 19s. 6d. to 20s.; rough slacks, 11s. to 
and nutty slacks, 10s. to 11s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is still no appreciable 
relief to the stringent state of the Cleveland foundry iron 
branch of trade. Producers are greatly in arrears with 
leliveries under present contracts, and prospects of ade- 
juate supplies being forthcoming in the near future are 
not bright, particularly as requirements of foundries 
promise to increase. Makers have been off the market for 
some little time and are unlikely to re-open their books 
util much improvement has been effected in the statis- 
teal situation. Merchant sales are restricted by. their 
onditions of contract with ironmasters, which reserve 
to the latter the right to supply directly the needs of 
the prmeipal home consumers, Quotations are nominal. 
Foundry owners on Tees-side @pe anxions to place orders 
n other iron-producing centres, and are using Midland 
makes fairly extensively. Producers in that area are 
now, however, disposed to aet with caution, and hesitate 
to sell as extensively as consumers here could desire, 


Hematite.—Stocks of East. Coast hematite iron are at 
‘ level suitable for ordinary trading, and production, 
while not excessive, is ample. Conditions thus facilitate 
usiness and a steady trade is passing. Producers con- 
‘inue to meet contract obligations, and to make adequate 
sales to regular home customers, but are not disposed. to 
*ntertain extensive offers for supply over periods ahead. 
Buyers have to pay the equivalent of No. Toate of iron 
it 77s. for delivery to Scotland, Northumberland, Durham 
ud North Yorkshire. 

Foreign Ore-—New business in foreign ore is little 
heard of. Consumers are understood to be well placed 
‘s regards supplies. They have substantial quantities 
‘o come forward under old contracts, and are disinclined 
® make further purchases at present. The nominal 
priee of best rubio remains at 18s. 9d. c.i.f. Tees. Prices 
Stainable are unattractive to sellers. 

Blast-Purnace Coke.—Makers of Durham blast-furnace 
ke have good order books and adhere firmly to the 
recently advanced quotations, which are ruled by good 
edium qualities at 24s., delivered to Tees-side works. 

_ Manufactured Iron and Steel.—Semi-finished and 
nished iron and steel producers experience difficulty in 
‘atistying the needs of users of several commodities. The 
‘emand for home semi-finished steel is unrelaxedy and 
withstanding substantial imports from the Continent, 
re-rollers continue to complain of shortage of semis. In 
aes ag owes makers of constructional stee 
,4ve good order books, producers of railway material 
shipbu foot deal of a on hand, bee menumeGrers of 

2 ding requisi report ifications to be comi 
orward better than for some sine. Subject to the __ 


rebates, the pri market prices for home business 
are : Comaneeien Reais 101. 2s. 6d. ; packing (parallel), 9U. ; 
Pecking (tapered), 102. ; steel billets (eof), Bl. 17s. 6d. 
“el billets (medium), 7. 7s. @d.; steel billets (hard), 
‘. 128. 6d.; jron and steel rivets, 12k; steel boiler 
> 91. Sas 5 ship plates, 8/. 15s.; steel 
> ng 6d. ; steel joists, 81. 15s.; heavy sections of 
— 8l. 10s. for parcels of 500 tons and over, and 9. 
X, ualler lots ; and fish 121. 10s. Black sheets 
r “4 gauge) are 111. 10s. for delivery to ho..e customers, 
= W. 15s. f.0.b. for shipment abroad, and galvanised 
‘orrugated sheets (No. 24 ) are 131. 10s. to home 
‘stomers, and 111. 158. fo.b. for shipment overseas. 
steel Notwithstanding heavy imports of iron and 
“el scrap, local merchants report steady busi in 
vritish material and quote light cast-iron at 538. to 54s. ; 
heey. cast-iron, 620. 67.: machinery metal, 658. ; and 
avy steel, 579. 6d. 





Scrap, 


Local producers anticipate a revival of | 


to be able to arrange some’ 


ENGINEERING. 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Scottish Steel Trade.—A strong demand continues to 
prevail in the Scottish steel trade and the current output 
is well ahead of that for the corresponding period of the 
past year or two, as order “books are able to account 
for every ton produced at the present time. Specifications 
from the shipyards are coming in with great regularity, 
and although orders for structural sections are fairly 
good, an improvement in this direction would be wel- 
comed. The bulk of the present i is from 
home consumers, but there has recently been a marked 
increase in the number of orders from overseas markets. 
Messrs. Colvilles, Limited, had no fewer than thirteen 
furnaces in production last week at their Dalziel Works, 
Motherwell, and Messrs. The ire Steel Company, 
Limited, Motherwell, had five. The latter company, 
which is now much busier than it has been for some 
ears, contemplates the building of another melting 
ace. A good general inquiry is reported and the 
outiook in the heavy side of the industry is very satis- 
notes In the black steel-sheet trade, active conditions 
are still the ruling feature, as orders from home consumers 
are keeping plant going steadily. While business for 
overseas is slaw and not of heavy tonnage, there has 
lately been a decided improvement in the inquiry. 
Prices are strong and the following are the current market 
quotations :—-Boiler plates, 91. 5s. per ton; ship plates, 
. 15s. per ton ; sections, 81. Te. 6d. per ton; black-steel 
sheets, } in., 9. 5s. per ton, and No. 24 gauge, in mini- 
mum 4-ton lots, 11/. 10s. per ton; and vanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 

131. 10s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has been little or no 
change in the state of the malleable-iron trade of the 
West of Scotland over the week, and a steady demand 
is being experienced on home account. Forward business, 
however, is not too brisk. The re-rollers of steel bars 
have very well-filled order books at present and the 
outlook is considered to be fairly satisfactory. The 
current market quotations are as follows :—Crown bars, 
101. 2s. 6d. per ton for home delivery, and 91. 5s. per ton 
for export; and re-rolled steel bars, 9. ls. per ton 
for home delivery, and 71. 10s. per ton for export. 

Scottish Pig-lron Trade.—In the Scottish pig-iron 
trade the demand is still very heavy and the num) of 
furnaces in blast has been increased to thirteen by the 
lighting of a new furnace at Clyde Iron Works, Tolleross, 
Glasgow. To-day’s output is being rapidly consumed, and 
there is considerable pressure for Solivesios from the steel 
trade because of the activity in the industry. Foundry 
iron is moving freely and some improvement has to be 
noted in the demand. At present, there are five furnaces 
producing foundry grades, four producing basic iron, 
and four producing hematite iron. Prices are firm at the 
following figures : 
70s. per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 76s. 6d. per ton, and No. 3, 74s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 


goa from Glasgow Harbour for the week ending last | 


aturday, March 28, only amounted to 105 tons. Of 
that total, 75 tons went overseas and 30 tons coastwise. 
During the corresponding week of last year the figures 
were 186 tons overseas and 380 tons coastwise, making a 
total shipment of 566 tons. 

Shipbuilding Contracts for Dumbarton and Aberdeen.— 
Messrs. William Denny and Brothers, Limited, Dum- 
barton, have received from the London Midland and 
Scottish Railway Company, an order for a twin-screw 
motor vessel, 94 ft. long, to run between Ardrossan 
and the island of Arran. "She will be used for the carriage 
of mails, goods, and a limited number of passengers. 
Messrs. Hall, Russell and Company, Limited, Aberdeen, 
are to build a mail passenger and cargo steamer for 
Messrs. The North of Scotland and Orkney and Shetland 
Steam Navigation Company, Limited, Aberdeen. This 
new vessel will be 250 ft. in le , of 38 ft. beam, and 
have a moulded depth of 16 ft. 6in. She will be fitted 
with triple-expansion engines to develop 2,200 h.p. 

Wages in the Manufactured Iron Trade Increased.— 
Mr. Wm. F. Andrew, of Glaggow, has intimated to the 
joint secretaries of the Seottish Manufactured Iron 
Trade Conciliation and Arbitration Board that he has 
examined the employers’ booke for January and February, 
1936, and certified that the average net selling price 
brought out is 91. 13s. 0-1ld. per ton. This means that 
there will be an inerease of 24 per cent, in the wages of 
the workmen. 

Shipbuilding. 
be remembered in the Clyde area, chiefly 
successful navigation of the T.S.8. _ Mary down the 
river from the yard of Messrs. John wn nat comeltn 
Limited, Clydebank. The output from the yards on the 
Clyde during the month amounted to nine vessels of 
35,130 tons, which was one of the hi t March totals 
for several years. The following are details of Scot- 
tish output for the year to date :— 

The Clyde. The Forth The Tay. 


The month of March, 1936, will long 
i because of the 





Nie ani eel a 
No. Tons. No. Tons. No. Tons. 
January . 6 19,291 2 —- = 
February . 7 13,420 — 1 5,460 
March .. 9 35,130 1 1,853 1 5,460 
Totals 22 ~=@67,841 3 2,803 2 10,920 


While the output last month was very good, the number 
of mew contracts booked must be considered extremely 
satisfactory, as no fewer than fourteen were placed. The 





inquiry has recently been good, and Clyde shipbuilders are 
very hopeful of securing further orders in the near future. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS. 
7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. 
Raid Precautions,” by Col. W. Garforth. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m,, Savoy-place, 
Victoria-embankment, W.C.2. (i) “Capacitor Voltage 
Transformers,” by Messrs. J. G. Wellings, J. R. Mortlock 
and P. Mathews. (ii) “‘ A Thyratron Stroboscope,”’ by 
Mr. R. 8. J. Spilsbury. Institution : Monday, April 6, 
7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Meeting. Discussion: ‘“‘ That the Electric 
Supply Industry Bhould Sell Service,” to be opened by 
Mr, N. F. T. Saunders. Mersey and North Wales (Liver- 
— Centre : Monday, April 6, 7 p.m., The University, 

iverpool. Annual General Meeting. South-Midland 
Centre: Monday, 7°. 7 p.m., The James Watt 
Memorial Institute, Birmingham. Annual General Meet 
ing. (i) “ Private Plants and Public Supply Tariffs,” by 
Mr. J. A, Sumner. (ii) “ Loss of Revenue on Heating anc 
Lighting Loads due to Poor Regulation,” by Mr. F. 8. 
Naylor. North-Western Centre: Tuesday, Apri] 7, 7.15 
p-m., The Engineers’ Club, Albert-square, Manchester. 
Annual General Meeting. “ Remote Control of Power 
Networks,” by Messrs. G. A. Burns and T. R. Rayner. 
Scottish Centre : Tuesday, April 7, 7.30 p.m., The Lnsti- 
tution of Engineers Shipbuilders in Scotland, 39, 
Elmbank-crescent, Glasgow, C©.2. Annual General 
Meeting. “ penny + hy,” by Mr. Russell J. Rey- 
nolds. H hire -Centre: Wednesday, April 8, 
7.30 p.m., Muni¢ipal College, Portsmouth. Short- 
Paper Meeting. 


Roya Insrrruri0on.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “ The Electric ‘Are and its Applications,” 
by Lord Rutherford, Saturday, April 4,3 p.m. “ Recent 
Researches on Transmutation,” by Lord Rutherford. 
Monday, April 6, 5 p.m. General Meeting. 

InstiruTion or Crvit. ENGINEERS.—Tuesday, April 7, 
6 p.m., Great George-street, 8.W.1. Ordinary Meeting. 
” rrosion of Iron and Steel,”’ by Sir Robert Hadfield 


-To-night, 
“ Alp 


and Mr. 8. A, Main. Wednesday, April 8, 6 p.m. Infor- 
mal Meeting. ‘‘ Replenishment of Underground Water 
Supply,”’ by Mr, A. B, Buckley. 

Instirute or Metats.—North-East Coast Local 


Section : Tuesday, April 7, 7.30 p.m., Armstrong College, 
Banettintpen iver Annual General Meeting. Demon- 
stration of High-Frequency Induction Furnace. 

INSTITUTION OF ENGINEERS AND SHIPBUILDHRS IN 
Scortanp.—Tuesday, April 7, 7.30 p.m,, 39, Elmbank- 
crescent, Glasgow, C.2. Annual General Meeting. In- 
formal Discussion on “ Diesel Engines,” to be introduced 
by Mr. J. B. McNee. 





he | ¢ ; ee il 7, 7.8 
Hematite, 77s. per ton, and basic, | entre: Tuesday, April 7, 7.30 


AUTOMOBILE ENGINEERS.--Luton 
.m., The George Hotel, 
esting of Petrol Engine 


INSTITUTION OF 


Luton. “‘ Experimental Bench 
Vehicles,” by Mr. C. O. Beale. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 








Grants FoR RurAL WATER SurPiizes.—It is announced 
that the Minister of Health has now provisionally allo- 
cated more than 900,0001. of the 1,000,0001. which was 
set aside by the Exchequer in 1934 to assist local autho- 
rities in the provision or improvement of water supplies 
in rural areas. He has therefore fixed Saturday, April 25, 
as the date beyond which no application for grant, 
made in due form and accompanied by definite outline 
proposals, can be entertained. 


Exusition or Very Low-TeMPERATURE APPARATUS, 
—In connection with a jal exhibition now open at 
the Science Museum, South Kensington, London, 8.W.7, 
and arranged to illustrate the attainment and uses of 
very-low temperatures, a small handbook has been 
pre by Mr. T. C, Crawhall, M.Se., A.M.I.Mech.E,, 
giving an excellent brief survey of the subjects of tem- 
perature reduction, temperature and pressure measure- 
ments, liquefaction and solidification of gases, solid carbon 
dioxide, the industrial and scientific applications of liquid 
gases and their transport and storage. The handbook 
is not intended as a catalogue or guide to the exhibition, 
although it may well be studied prior to a visit. The 
exhibition, which was referred to in our columns on page 
294, ante, will remain until May 31, and the hand- 
book is obtainable at the Museum, or from H.M. 
Stationery Office, price 6d., or 7d. post free. 





Boumpme anp Pustic Worcs Lasorarories, Panis. 
—The French m journal L’Entreprise Francaise 
has recently publi @ special issue containing very 
full descriptions of the new Building and Public Works 
Laboratories of the Ministére de |’Education Nationale, 
which were ina at 12, Rue Brancion, Paris XV°*, 
on June 21, 1935, by Mr. Edouard Herriot, President 
of the French Association for the Development of 
Technical Education, who was accompanied by Mr. Luc, 
Directeur Général of technical education. The special 
issue constitutes a handsome volume of 284 pages con- 
taining 32 photogravure plates. It includes, in addition 
to the description of the laboratories already referred to, 
the speeches delivered at the inauguration, and well 
written articles dealing with such subjects as the history 
of mechanical testing, modern physical and mechanical 
testing methods, soil research and the study of founda- 
tion questions, the réle of the chemical laboratory in the 
building and public works industries, and the problem of 
water-tightness, Copies of the special issue may be 
obtained, price 59 francs, post free to Great Britain and 





the United States, from the offices of L’Entreprise 


| Francaise, 9, Avenue Victoria, Paris IV°. 
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FUEL AND ASH-HANDLING PLANT; CINCINNATI UNION RAILROAD. 
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THE MACHINE-TOOL INDUSTRY. 


THE machine-tool industry seems to be condemned 
to pass most of its life alternating between a kind of 
hurricane existence and the doldrums, though the 
latter, recently at least, have not been quite so life- 
less as in the case of some other branches of engineer- 
ing. At the moment there is every probability of 
good times for a considerable period—makers even 
now report in many cases that they have all the 
work they can take on, and there are prospects of the 
Government munitions programme adding consider- 
ably to the demands on their capacity. It is no 
wonder, therefore, that the members of the Machine 
Tool Trades Association present at the dinner, 
held on Wednesday, March 25, were in a light- 
hearted mood, in which the more serious of the 
remarks made in some of the speeches may have 
missed, for the moment, the attention which was 
their due—we hope, however, only to be recalled for 
consideration later. 
| The speeches of Mr. Walter Runciman and of 
| Sir Alfred Herbert both contained matter of con- 
| siderable interest, in view of recent events. Both 
| touched on the Government's programme and what 

it would involve, and Mr. Runciman further dwelt 
on the subject of the supply of skilled labour. These 
topics, which have been discussed lately in our 
| columns, are of first importance at the present time, 

| and the remarks of the two speakers in question are 
weighted with experience and inside knowledge 
which command respect. Mr. Walter Runciman 
| spoke very definitely on the subject of the assistance 

| which the Government expects from the industry 











try, as we are all aware, is the very foundation and 
bedrock of engineering of all kinds. In munition 
work this is more the case than ever, a fact brought 
home to us very vividly in the Great War, when 
there was a painful shortage, and when machine tools 
for Forces overseas, badly handicapped in any case, 
got sometimes as far as the steamer’s hold, only to 
be dragged ashore again to make good some defici- 
ency in the supply programme at Home. Sir Alfred’s 
wide experience in those days as Controller of 
Machine Tools for the Ministry of Munitions, is still 
fortunately available to the Government in a con- 
fidential advisory capacity, so that although prob- 
ably time will have left few of the senior War Govern- 
ment officials, first-hand knowledge of a responsible 
character will not be lacking. We feel some con- 
fidence in saying that the industry, as it did then, 
will again make every effort to rise to the occasion, 
although to-day the call may not at the moment 
be quite so tragic. In his remarks, Sir Alfred pointed 
out that the need itself was no less strong now, and 
if the industry failed of its own accord to respond, 
it would undoubtedly become necessary to introduce 
measures of control, so that the nation’s programme 
might be carried to a successful issue. In the unfor- 
tunate event of an outbreak of hostilities before the 
programme is completed, control might, of course, 
be expected to come into force automatically to 
supersede any existing arrangements. The whole 
country will, we know, join in hoping that no such 
eventuality may occur, and that we may be left to 
pursue our way in peace, ultimately to clothe our- 
selves in the confidence of the strong man armed. 
Sir Alfred had two suggestions to make to the 
machine-tool industry, in order that the present 
situation might be met. One was that the require- 
ments arising out of the Government programme 
should be given priority, and the other that develop- 
ment work should be temporarily suspended. From 
such an authority it is obvious this advice is suffi- 
ciently indicative of the grave position in which we 
find ourselves. It is admitted that the adoption of 
priority measures may interfere with normal business 
and especially with export trade, but it seems inevit- 
able that this must be faced. In the end, perhaps, 
the position may not be so bad, since, with works 
fully occupied for some time, firms should be in a 
strong position at the end of the period to secure 
a good share of foreign competitive business going. 
We hope, therefore, that the co-operation asked for 
will be willingly given in this direction, With regard 
to development work, the position is a little different. 
It is quite true, as Sir Alfred pointed out, that even 
a small amount of development work may interfere 
with output ; but on the other hand, the last war 
was itself responsible for immense strides in machine- 
tool practice, and it is to be hoped that the present 
programme will be sufficiently elastic as not to 
eliminate all hope of progress being continued while 
it is being carried out. The most advanced methods 
are essential, and if, to quote but one example, 
broaching can be shown, as has been the case 
abroad, to be more efficacious for some work than 
milling, there should be no hesitation in working out 
suitable technique and developing the machines 
necessary, although hitherto a somewhat neglected 
branch of our industry. Internal broaching is, of 
course, accepted practice, but surface broaching is 
in quite a different category here, although it is 
known to have become the backbone of high-speed 
munitions work in certain countries abroad. 
At the same time it may be expected that while 
our shops are busy, if they are to be largely restricted 
to standard work, the designing stafis will to some 
extent be left in the air. In the circumstances, it 
should not be impossible for the latter, carefully 
watching the general trends, to be ready with im- 
proved designs by the time the industry can revert 
to its normal affairs; in this way not very much 
time would be lost, and this would be further re- 
duced if even a small amount of development work 
were found to be permissible. 
At the same function, Sir Charles Craven indirectly 
referred to the complex subject of the production of 
special machines. In the course of re-equipping the 
works with which he is connected, Sir Charles said 
that 20 per cent. of their expenditure on machine 
tools had necessarily been spent abroad, partly 





| in the task to which it has set its hand. The indus- 





owing to delivery dates, and partly on account of 
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special machines in which the Home industry was | 
not interested. Sir Charles, moreover, implied, if we 
followed him aright, that such machines had an | 
import value of about 2101. per ton. 
a good deal higher than the average value cited | 
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was about 2,400,0001., making a total of at least | 
11,400,0001. under this heading since the Board | 
began operations. Considerable economy has also 


This figure is | resulted from the concentration of generation in the | plant already available, 


more modern stations. Actually, during 1935, there | 
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For the same reason it has been found necessary 
to increase the generating plant installed in selected 
stations by 277,000 kW in addition to the spare 
Moreover, to provide the 
additional 500,000 kW of generating plant which 


recently by Mr. Bremner, and obviously, therefore,| were 148 generating stations operating under the | it is estimated will be required each year, exten. 


refers to machines of a very high grade indeed. 
have no intention of introducing into this article, by | 
way of a side issue, a discussion of this important | 
subject, but we cannot help pointing out that the 
reason so commonly advanced here, that our market 
is inadequate to warrant the development of special 
machines, it not altogether sound. It is quite true 
that where mass production is carried on on vast 
lines, as in the United States, the evolution and 
production of certain classes of machines is a natural 
consequence, and possible under such conditions 
only. This does not, however, cover the whole 
question of high grade machines. Many of these fall 
into quite a different category, and it is a fact that 
some of the smallest nations have been able to make 
themselves expert in these lines, without any ex- 
tensive home market behind them. Natural apti- 
tude there may be in some cases, but we do not 
believe that, if search were made for it, such ability 
would be found altogether lacking here, and we are 
driven to the conclusion that such business has 
flourished abroad largely on account of enterprise | 
and farsightedness, backed by the faith which 
removes mountains, while possibly here our efforts 
have been too permeated by the type of shopkeeping 
wentality which prefers handling a readily-market- 
thle article. 

On the difficult subject of skilled labour, Mr, Runci- 
man, we regret to say, did not appear to us to be very 
constractive, He spoke of the advantages of the old | 
apprenticeship system, which he hoped that it 
would be possible to revive. But apprenticeship 
involves three years’ training, more or less, and we 
cannot wait that time for the labour required for 
the Government's programme. The present need, it 
seems to us, must be tackled from some other stand- 
point; while, as regards future supply, if, as| 
Mr. Bremner pointed out, we are to secure a regular | 
flow of skilled recruits to the industry, something | 








should be done to make it probable that after so long 
a training a youth will find employment. If we wait | 
for a little boom to start these lads off, they may just | 
be ready by the next slump—and what then ? 








THE WORK OF THE CENTRAL 


ELECTRICITY BOARD. 

On December 31, 1935, the Central Electricity | 
Board completed two years’ trading in five of the 
areas into which the country is divided, and nearly 
the same period in one other area. Trading has 
not yet begun in North-East England, owing to 
complications in connection with frequency standard- 
isation, nor in North Scotland. According to the 
\nnual Report,* which was published this week, 
the balance accruing from the sale of energy at the 
end of the year was 2,116,8137. When transmission | 
expenses, rates, management charges and redemp- 
tion fund contributions had been deducted, this 
left a credit baiance of 1,021,2217., which has been 
aided to the 90,4221. brought forward from 1934, the 
total being carried to the Appropriation of Revenue 
Account. 
mentary 


| 
| 
' 
| 
| 
| 


It will be remembered that, with Parlia- | 

sanction, the interest payable on the | 
amounts borrowed for general purposes are being 
met out of capital for a period of ten years. The 
Appropriation of Revenue Account will, therefore, 
be available when this term expires to meet both 
the redemption fund. charges and the current} 
interest. As in the Supplementary Particulars, 
issued at the time the various schemes were being 
prepared, it was not estimated that trading sur- 
pluses would become available for this purpose 
before 1939-1940, the result of the past year’s 
working must be considered highly satisfactory. 

\s has often been pointed out, one of the first | 
vffects of the construction of the grid has been to | 
release a large amount of reserve generating plant for | 
revenue-earning purposes. It is estimated that the | 
saving in capital expenditure so effected during 1935 | 





* Central Electricity Board Kighth 
London: Messrs. Whitehead Morris, Limited 
net.) 


innual Report, 
[Price ls 


jadvantageous for the Board to supply the owner 


| actually 26 agreements have been approved. 


|of electricity was in excess of both the Commis- 


cent. of the total quantity of electricity required in 
the trading areas. Only 28 of these, however, were | 
run for the full 8,760 hours in the year, though 27 | 
were in operation for over 6,600 hours, 47 for less 
than 6,600 hours, and 46 others for less than 2,400 
hours. Fifteen of the most economical stations, 
which ran continuously, supplied over 50 per cent, 
of the electricity generated. This concentration 
has contributed to a reduction of over 11 per cent. 
in the average fuel consumption, as compared with 
1932 when independent operation was in force. 
The consequent financial saving was about 920,000/. 

In this connection, some reference is made by 
inference to the complaints of certain owners of 
selected stations that they were being forced to 
supply the Board at a loss. It is pointed out that 
by the Act the owner receives the whole cost of 
production and is given a guarantee that he shall 
not pay more for the amount repurchased than he 
would have done had he been generating under 
independent operation. Inno circumstances, taking 
the long view, can the owner of a selected station 
be involved in pecuniary loss. Similarly, owners of 
controlled, but non-selected, stations cannot be 
compelled to take a supply from the grid, unless the 
cost of that supply is less than the cost of production 
at their own stations. At the same time, it may be 
admitted that temporarily the savings to owners of 
selected stations are small, and that certain under- 
takings may not obtain their equitable share of 
those that do exist. The remedy, however, for this 
seems to be, not to criticise, but to take steps to 
deal with the position by pooling, as has been done 
in North-West England and North Wales. 

As regards non-selected stations where the 
capital charges bring the working costs above the 
grid tariff, it has been recognised that it is mutually 


with the whole of his requirements, and to pay a 
rental for the use of the station during peak loads. 
This rental would, of course, be gradnally reduced 
as the outstanding capital decreased, until it would 
be benficial to close the station down. The Board 
has been expressly empowered to make such arrange- 
ments under the Electricity (Supply) Act, 1935, and 


The adjective satisfactory, which we have applied 
to the financial results, is equally applicable to 
operations of the Board. During 1935 the output 


sioners’ and the Board’s estimates, though it is 
only fair to say that the latter were made during | 
a time of depression. Actually, the electri-| 
city generated during the year amounted to 
17,565,000,000 kWh, which was 2,100,000,000 kWh 
in excess of the figure for 1934. It was also 70 per 
cent. in excess of that of 1929, the corresponding 
figure for the world during the same period being 
only 20 per cent. The corresponding increase in 
demand which has followed this rise in consumption 


We directions of the Board, and producing over 95 per | sions have been authorised in a number of existing 


stations, while it is hoped that the new stations of 
the Fulham Corporation and of the Galloway Water 
Power Company will also be available before the 
next twelve months have expired. Perhaps the 
most interesting of the extensions will be that at 
Brimsdown, where it is proposed to instal Loeffler 
boilers operating at a pressure of 1,900 lb. per 
square inch, and use the steam first at that pressure 
in a 20,000-kKW machine, and then at 160 lb. per 
square inch in a 33,000-kW set. 

As regards other matters of technical interest, the 
frequency of 669,286 kW out of a total of 914,061 kW 
of generating plant has now been standardised, while 
82,025 motors, aggregating 1,451,873 h.p. out of 
a total of 1,821,976 h.p. and 291,058 kW of convert- 
ing plant out of a total of 338,613 kW, have been 
similarly changed over. This has covered work on 
the premises of 340,000 consumers whose supplies had 
to be maintained during the process. Considerable 
progress has also been made with the researches on 
surge phenomena and the principal devices which 
are available for protection against voltage surges 
have been tested. Continuous investigations into 
the characteristics of anti-fog and anti-dirt insulators 
have also been condueted at the Board’s Insulator 
Research Station at Croydon. As a result, insula- 
tors can now be classified in the order of their 
suitability to withstand the various atmospheric 
conditions. A useful guide as to the intervals at 
which insulators should be cleaned and as to the 
rate of deterioration of the several types has also 
been provided. The anti-fog insulators, which are 
installed in districts subject to atmospheric pollution, 
have given excellent results, and there have been 
no flash-overs due to fog with this type. Successful 
means have also been devised for washing live 
insulators, and permanent equipment has been 
installed in several sub-stations for this purpose. 

Tests indicate that the deterioration of aluminium 
conductors exposed to corrosion is slow, and that 
the steel cores are suffering little or no damage. 
Anti-vibration dampers have been fitted to all 
132-kV conductors to prevent weakening or break- 
age of the aluminium strands at the clamps. 
Full advantage has been taken of the advances in 
switchgear design which, by enabling faults to be 
cleared more rapidly, reduce the shocks on the 
system and improve the operation of the selective 
protective equipment. In order to keep the 
rupturing duty of the circuit breakers within their 
proved capacity, current limiting reactors are being 
installed at certain strategic points, especially near 
London. As a result of experience, a high degree 
of selectivity has been achieved with the protective 
equipment, while to facilitate efficient. control, 
special instruments have been installed in the 
Glasgow and Manchester control rooms, to provide, 
through the telephone wires, automatic continuous 
records of the generating station outputs and the 
interchanges of energy between one part of the 





has necessitated various extensions and reinforce- | 
| 
now | 


ments of the transmission system, which 


comprises about 4,075 miles of line, about 2,880 of | 


which operate at a pressure of 132 kV. There are 
also 280 switching and transforming stations, with 
a total capacity of 453,100 LVA, which are supplied 
from 132 selected generating stations containing an 
aggregate of 6,749,230 kW of plant. The secondary 
ring—Colchester, Clacton-on-Sea, Frinton, Har- 
wich, Colchester—has been completed, as also a new 
secondary line from Three Bridges to East Grin- 
stead. In addition, a number of tappings have been 
provided on the 33-kV Berwickshire ring to assist 
rural development in South Scotland. The trans- 
forming stations at Eastbourne and Hastings have 
been extended in connection with traction supplies 
to the Southern Railway, and new stations for the 
same purpose are to be built at Byfleet and Wymer- 


system and another. 








NOTES. 

THE ABSOLUTE DETERMINATION OF THE OHM. 

Ir is more than eighty years ago since, in 1851, 
Weber devised the absolute system of electrical 
units and measured the unit of resistance, though 
not to within 10 per cent. of its absolute value. 
In the interests of greater accuracy, the British 
Association, ten years later, appointed a sub- 
committee, consisting of Clerk Maxwell, Balfour 
Stewart and Fleeming Jenkin, to make a further 
determination and their results were used to establish 
the B.A. ohm. This unit, however, was known to 
| differ from the absolute by 1-5 per cent. Since 19), 
| there have only been two complete determinations. 
by Smith, and Griineisen and Giebe, respectively, 





ing (Portsmouth). New transforming stations are 
also to be built at Bourne and Leatherhead to meet 


the increases in load on the South Lincolnshire and | 
| Surrey systems. 


but these have decreased the discrepancy to within 
a few parts in one hundred thousand. Further work 
on this subject is described by Messrs. H. L. Curtis 
| and C. Moore and Miss C. M. Sparks in the January 
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issue of the Journal of Research of the National 
Bureau of Standards, at Washington. Their method 
was to determine the resistance in terms of the 
absolute henry and the mean solar second, for which 
purpose three inductors with forms of porcelain, Pyrex 
glass and fused quartz respectively were constructed. 
These forms were wound in a precision lathe, the 
annealed copper wire being spaced and its tension 
maintained by drawing it through a sapphire die, 
so that the final drawing and winding occurred 
simultaneously. To ensure the highest accuracy, a 
number of precautions were taken, and these are 
fully set out in the report. The mean solar second 
depended on the time signals of the United States 
Naval Observatory, which were used to calibrate a 
piezo-electric oscillator which controlled a 100 
cycles per second generator. The resistance was 
first measured in terms of inductance and an inter- 
mediate capacitance by an alternating current 
bridge ; and then the capacitance was measured in 
terms of resistance and time by the charge and 
discharge method of a Maxwell bridge. The capacit- 
ance was assumed to be the same under the two 
conditions and was accordingly eliminated between 
the two bridge equations. The result gave the 
international ohm as being equal to 1-000450 
absolute ohms, a difference of less than 20 parts in 
one million. The greatest uncertainty is mechanical 
and results from irregularities in the pitch of the 
winding on the form. For purposes of comparison, 
it may be mentioned that the preliminary results 
of the investigations now in progress at our own 
National Physical Laboratory give a value of 
100049 ohms by the Lorenz method and 1-00047 
ohms by the Campbell method. In Japan a value 
of 1-00046 ohms has been obtained by the Campbell 
method. 
BorING FoR OIL IN GREAT BRITAIN. 

The first attempt to discover oil in Great Britain, 
since the passing of the Petroleum ‘Act of 1934, was 
inaugurated on Portsdown Hill, Portsmouth, on 
Monday, March 30, by Mrs. Crookshank, mother of 
Captain H. F. C. Crookshank, M.P., the Secretary 
for Mines. Mrs. Crookshank has associations with 
Petersville in the United States, where Colonel 
Drake drilled his first oil well. The plant, which is 
being operated by Messrs. The D’Arcy Exploration 
Company, a subsidiary of Messrs. The Anglo-Iranian 
Oil Company, is of British manufacture and consists 
of a derrick 135 ft. high, from which a rotary drill 
with a loading capacity of 400 tons is operated. 
The mud is extracted from the bore by three pumps, 
which, like the drilling machinery, are supplied with 
steam at a pressure of 250 lb. per square inch from 
four 14,000-Ib. capacity boilers. It is expected that 
the work will take about two years. Speaking at the 
inaugural ceremony, Sir John Cadman said that 
Messrs. The D’Arcy Exploration Company had been 
assisted in making their present effort by recent 
advances in geological methods and drilling technique. 
They also owed much to the skilful and far-sighted 
manner in which the Petroleum Act of 1934 and 
the regulations of 1935 had been conceived and 
drafted. There was, however, a point beyond which 
the authorities could not assist them, and they 
must now go forward into the unknown, where 
“ only the drill can tell.” In choosing this particular 
site they had been guided by a volume of geological 
evidence. Many miles to the east and west were 
outcrops of rocks of Wealden and pre-Wealden age, 
which in certain places were heavily impregnated 
with petroleum. It was fair to assume that these 
rocks lay deeply buried below the chalk of the site, 
and it was hoped that the drill would find these 
rocks porous and suitably folded, thus forming a 
reservoir in which petroleum had become trapped 
in commercial quantities. There was, of course, 
an element of speculation in all this, but oilfields 
had been discovered elsewhere on no better evidence, 
and the effort was well worth making. 


STANDARD WripTHs FoR Roaps. 


The Restriction of Ribbon Development Act, 
1935, enables the roads of the country to be planned 
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appropriate standard widths should be. The first 
step in this direction is to settle the type of 
lay-out and hence the appropriate widths required 
by the various traffic components. This matter 
has been considered by an ad hoc Committee, 
consisting of members of the Experimental Work 
on Highways (Technical) Committee, with the 
addition of representatives of the County Surveyors’ 
Society and the Institute of Municipal and County 
Engineers. As a result, the conclusion has been 
reached that the unit width for each traffic lane 
should be 10 ft. with an increase to 11 ft. where a 
carriageway comprising not more than two traffic 
lanes is likely to carry a large proportion of industrial 
vehicles of maximum dimensions. Dual carriage- 
ways are desirable where the traffic is expected to 
reach 400 vehicles at the peak hour ; and, where more 
than two traffic lanes are necessary, such ways 
should be provided in preference to widening. 
Dual carriageways will, it is added, often be justified 
solely on the grounds of safety. The standard 
widths should provide for future widening, for which 
purpose there should be ample central reservations, 
margins and verges. As regards separate cycle 
tracks, these may often be justified on the ground 
of public safety, though their provision may also 
avoid the necessity for widening the carriageway. 
Each track should normally be 6 ft. wide, but 
may be widened in units of 3 ft. They should be 
separated from the carriageway and footpath by 
verges or, where this is not possible, by kerbs. 
To accommodate such a lay-out it is considered 
that the minimum standard of width will vary from 
60 ft., in the case of a 30-ft. carriageway with 
footpaths, to 120 ft. where there are dual carriage- 
ways, each with two traffic lanes, together with 
footpaths and cycle tracks. Wider cycle tracks, 
additional verges to improve the visibility or pro- 
vide for equestrian traffic, may increase the 
width to 140 ft. This compares with the 60-ft. 
which was considered generous ten years ago. 
These standard widths should be increased by 20-ft. 
units where it is apparent a section of the road 
will be ultimately developed on an embankment or 
in a cutting, and this is referred to as the “ extended 
standard width.” The greatest standard width pre- 
scribed by the Act is 160 ft., though the Minister 
has made regulations prescribing additional widths 
up to 440 ft. under the powers conferred on him. 
It is hoped that in the interests of public safety 
every endeavour will be made by the construction of 
service roads to limit the number of means of 
access to the main road and when these service 
roads are constructed parallel with the main road 
they should, if possible, be on land outside the 
standard width. All possible steps to discourage the 
sale of frontage strips along the road should be 
taken. As regards the problem of ribbon develop- 
ment, the example of Devon might well be followed. 
There it has already been decided to restrict 
building within 220 ft. of the centre of all classified 
roads ; and this restriction is also shortly to be 
extended to 2,500 of the unclassified roads in the 
county. 


Tue FounpatTions OF WATERLOO BRIDGE. 


A report made by the Highways Committee to 
the meeting of the London County Council on 
Tuesday, March 31, contains some details of the 
condition of the foundations of the fifth pier of 
Waterloo Bridge. It will be remembered that this 
was the pier at which the maximum settlement of 
about 24 ft. occurred, thus causing distortion of 
the adjacent arches. It was found that the masonry 
courses of the pier rested on a timber raft. This 
raft consisted of a continuous planking of 4-in. 
timber, on which the masonry stood. It was 
itself laid on large baulks of timber (trees roughly 
hewn square) which were spaced about 4 ft. apart, 
the intervals being filled with squared blocks of 
stone tightly fitted in. Below these baulks was a 
second similar series of timbers, the spaces between 
which were filled in with rubble, and these were in 
some cases spiked to the piles. The piles them- 
selves, which numbered about 200, were generally 
round in shape, and varied in length from 13 ft. to 
19 ft. Their diameters were from 10 in. to 14 in. at 
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®n uniform principles, which in turn are based on 
Present and future requirements. In a circular, 
Which was issued by the Ministry of Transport at 
the end of last week, local authorities are advised 


‘0 look well ahead when considering what the 


the top to from 7 in. to 10 in. at the bottom. The 
four lower courses of the masonry were each wider 





the maximum of 1921-22. 
assessments are now lower than they were fifty 


years ago. 
cent. was met from the rates in 1884-85, compared 


than the one above, thus. forming footings. The 
projection of each course of footings on either side of 
the pier was about equal to its height, except at the 
cut-waters, where the ratio of projection to height 
was greater. The footings, generally speaking, 
were found to be broken away from the body of 
the pier, and the transverse timbers were also 
broken under the footings. In some cases, also, the 
piles seem to have slipped from underneath the 
timbers. Of the 54 piles so far extracted, 15 came 
out whole with the shoes attached, and the remainder 
in short lengths, varying from 5 ft. to 15 in. In 
nearly all cases the condition of the fracture indi- 
cated that they had been broken for a considerable 
time. The condition of the planks was also poor. 
On the other hand, the whole timber bearers were 
generally in good condition internally, though to 
some extent they had perished externally. The 
timber of the piles was good where it was buried 
in the clay, but had deteriorated at the heads. 
Elm, beech and fir had all been used, and this 
variety, as well as that of the pile diameter, suggests 
a somewhat haphazard selection. It is also interest- 
ing to note that the timbers of the horizontal plat- 
form were larger than the piles themselves. The 
Appointed Engineers state that the load does not 
appear to have been adequately spread by the 
footings to the whole area of the raft, and that 
the consequent concentration of weight towards the 
centre of the raft was doubtless one reason for 
the subsidence. Mr. E. H. B. Boulton, of the 
Timber Development Association, is of the opinion 
that had more care been exercised in the selection 
of the piles, there would probably have been no 
subsidence. 


LocaL GOVERNMENT FINANCE. 


The magnitude of the sums of money, which 
are administered each year by the local authorities 
of the country, tends to be obscured by the large 
number of such authorities. Sir Gwilym Gibbon, 
therefore, performed a useful task in a paper 


he read before the Royal Statistical Society on 
Tuesday, March 17, in analysing the present 
position and comparing it with what existed 50 
years ago. 
been a considerable increase in the functions of local 
authorities, in addition to which a greater proportion 
of the population is living in large towns, and changes 
have occurred both in age-distribution and in the 
value of money. 
with a gross expenditure by local authorities in 


During that time there has admittedly 


It is difficult to realise that 


1923-33 of 515,000,000/., the money spent in this 


way much exceeded the latest civil estimates and 
the estimates for the revenue departments of 
the State. Of this total, 430,000,000]. was on 
revenue account and equalled about 214s, per head 
of population, six and a half times that of 1884-85. 
The largest item, 82,500,000/., or 41s, per head, 
was for education. 
revenue and fourteen times the expenditure of 
1884-85. 
is being received for all this money. 
came next at 23s. 3d. per head, followed by public 
health at 22s. 1ld. per head. The figure for high- 
ways did not, however, include grants from the 
Road Fund. The gross revenue expenditure on 
housing amounted to 19s. 5d. per head of population, 
compared with 3d. in 1884-85 and 6d. in 1914-15. 
Making all allowance for the very proper increase 
in social responsibility in this matter the difference 
is enormous and it may again be wondered whether 
the method of administration that has been adopted 


This is one-quarter of the total 


Some doubt is permissible whether value 
Highways 


s the most efficient that could have been devised. 


The expenditure on poor relief was 16s. 3d. per head, 
or nearly three times that of 1884-85, notwithstand- 
ing 
service, which amounted to 124,000,0001., exclusive 
of war pensions. The outstanding debt of local 
authorities rose from 173,000,0001. in 1884-85 to 
1,394,000,000/. in 1932-33. 
for trading services and 44 per cent. for other services 
which brought in large receipts, 
rate in the pound rose from 3s. 6d. in 1884-85 to 


the large expenditure by the State on social 


Of this, 35 per cent. was 
The average 


0s. 10d. in 1932-33, though the latter is below 
Curiously enough, the 


Of the total expenditure over 87 per 
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with only 55 per cent. in 1932-33, a change which, | anything had happened. In a number of cases| A characteristic property of radioactive bodies was 


in itself, may do something to explain the increased | the atom might not be permanently stable, but in 
| others a radioactive atom m 


tendency to spend. In connection with this 
matter attention may be called to a report of the 
Finance Committee of the London County Coun- 


operate no less than 2,600 sinking funds in con-| year or two. 


nection with its loans. 


diture is high. 

Tae Macutne Toot Trapgs Association. 

The phrase “ collective security’ has become 
very familiar in the past six months, but the idea it 
generally conveys would seem to have been embodied 
in the Machine Tool Trades Association for a very 
much longer period, if one may judge from the 
speeches at its Annual Dinners. At the well- 
attended dinner of this year, held on Wednesday, 
March 25, it was apparent that though individual 
members are engaged in a highly competitive 
industry, they realise, in more senses than one, the 
weight of numbers. Some points in the speeches 
are dealt with elsewhere in this issue, and from these 
it will be gathered that H.M. Government was 
represented by the President of the Board of Trade, 
The Rt. Hon. Walter Runciman, M.P., who replied 
to the toast of “ His Majesty's Ministers.” This 
toast was proposed from the chair, with a wealth of 
appropriate quotation, by the President of the 
Association, Ex-Provost William B. Lang, J.P., 
who alluded to the work of the present Cabinet in 
terms of warm appreciation and closed on the 
question of the solidarity of the British Empire. 
Mr. Runciman, in reply, observed that the Govern- 
ment must be able to count upon the co-operation 
of the Association in the matter of making up 
arrears in the national defences. On the question 
of skilled workmen, Mr. Runciman stated that 
some re-adjustment of remuneration seemed neces- 
sary for well-being, when such occupations as 
municipal cleansing commanded higher wages. The 
toast of “The Machine Tool Association’ was 
proposed by Commander Sir Charles Craven, R.N., 
who, among other informative comments, stated 
that the improvement in the technical side of the 
industry had, in the organisation with which he 
was concerned, resulted in savings enabling the cost 
of some 500,000/. worth of machine tools to be 
paid off in 2-6 years. Sir Alfred Herbert, K.B.E., 
as ex-President, replied for the Association, and in 
the course of his remarks pointed out that it now 
included not only British makers of machine tools, 
but importers of foreign tools, a constitution which 
gave the last Machine-Tool Exhibition a unique 
international character. The toast of ‘‘ Our Guests ” 
was proposed by Mr. E. H. Jones, who referred to 
the increase of the individual electric drive of 
machine tools and push-button control. Sir Reginald 
Townsend, K.C.B., Director of Factories, War Office, 
acknowledged the toast and emphasised the necessity 
for utilising machine tools to the full by proper 
equipment and correct working. The function was 
concluded by a toast of “* The Chairman,” happily 
proposed by the Rt. Hon. Lord Iliffe, C.B.E., and 
responded to by ex-Provost Lang. 








RECENT RESEARCHES IN 
TRANSMUTATION. 


Commenctne his second lecture at the Royal 
Institution on the above subject, Lord Rutherford 
said that at the close of the previous lecture he had | 
shown by actual experiments how certain of the 
elements could be changed by using a-particles as 
projectiles to bombari them. In general, however, 
the target presented by the nucleus was so small 
that only about one particle in a million got close 
enough to enter, so that the effects were only | 
produced on a small scale. He had tried to give a 
picture of what was happening in such a transforma- 
tion, viz., that the swift particle entered the nucleus 
and was incorporated in it, giving the nucleus of 
the new atom a different mass and charge from those | 
of the original nucleus. The atom, in general, 
contained an excess of energy, and to get rid of this 
it exploded, shooting out a particle at a high speed, 
and the other part settling down into a stable atom. | 
But for the explosion we should not know that 


7 . 
| that the electrons were emitted at different speeds, 


ight be formed which|some being emitted at slow speeds with small 
| broke up in a few minutes, hours, or days. These | energy and some at high speeds with great energy, 


radioactive atoms were now quite common, fifty or |The slide reproduced in Fig. 8 showed the energy 
cil, which pointed out that that authority had to| more of them having been discovered in the last | distribution of positive electrons from radioactive 


metrical progression with the time. 


lecture. 
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a constant source of a-rays, the effect produced 
increased at a rate which diminished with time, 
the curve of activity on a time base being comple- 
mentary to the curve of decay. To produce the 
full activity of aluminium, therefore, it was neces- 
sary to expose it to bombardment for a long time 
compared with the period of decay. 

Referring to the nature of the particles expelled 


by radioactive bodies, Lord Rutherford said these | 


particles were either positive or negative electrons. 
The slide reproduced in Fig. 6 showed the tracks 
produced in a Wilson chamber by the particles 
expelled from radioactive nitrogen. The curvature 
of the paths was due to the application of a magnetic 
field to the chamber, and the direction of the curva- 
ture indicated that the particles were positively 
charged. The next slide, reproduced in Fig. 7, 
showed a long curved track in the course of which the 
particle had come into collision with an electron in an 
atom, the track then curving in the opposite direction. 


The law of decay of the new radio-| nitrogen produced by the bombardment of carbon 
When accounting is con-| active bodies was the same as for natural radio- ’ 
ducted on such lines it is little wonder that expen-| active elements, the activity decreasing in geo- 
This had been | radioactive bodies, but the reason for the variation 
illustrated by the last experiment of the previous | in energy was not known ; 
Similarly, if an element were exposed to | next generation to solve. 


fer ' 
even a-particles, the energy being given in million 
|electron volts. The curve was characteristic of 


it must be left to the 

















Fic. 


Continuing, Lord Rutherford said that Dr. 
Chadwick and Mr. Goldhaber had discovered that 
the isotope of hydrogen known as deuterium, oF 
heavy hydrogen, could be broken up by y-radiation, 
this being the first example of transmutation being 
effected by radiation alone. The disintegration 
could be represented by the formula *D +h » > 
‘H + 'n, and the energy changes could be explained 
as follows :—If the quantum was the y-ray from 
thorium of energy 2-65 < 10* electron volts, the 
proton 'H was observed to recoil with an energy of 
about 2 10° electron volts. The neutron |” must 
have the same energy, so that the total kinetic 
energy released was 4 x 10° volts. The binding 
energy of the proton and neutron of whi h the 
deuterium nucleus was formed was therefore 
2-65 x 10 — 4 x 10 = 2-25 x 10% electron volts. 
This transformation afforded one of the simplest 
means of determining the mass of the neutron. 
Since energy and mass were convertible, the eneTsy 
of 2-65 10° volts was equivalent to a mass of 
0-0024. The atomic weight of deuterium being 
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2-0147 and that of the proton 1-0081, the mass 
equation was 2-0147 -+- 0-0024-—> 1-0081 + n, from 
which the mass of the neutron was given as 1 -0090. 
In the case of beryllium it was found that a y-ray 
of energy about 1-6 x 10® electron volts would 
begin to produce disintegration in accordance with 
the formula *Be + h v->* Be +'n. The mass equa- 
tion in this case was 9-0149 + 0-0017 > 8-0078 +-n, 
from which the mass of the neutron obtained was 
10088 approximately. The two results agreed 


reasohably well and indicated that the mass of the 
was about 


neutron 1-009. Since the binding 
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energy of deuterium was 2-25 x 10° electron volts, 
y-tays of still higher energy must be used to produce 
disintegration, and beryllium would probably not 
disintegrate unless the X-ray tube producing the 
radiation were excited by more than 1-6 x 10° 
volts. Very little of the radiation from radium 
had sufficient quantum energy to produce trans- 
formation in deuterium. 

Passing on to the methods of detecting neutrons, 
Lord Rutherford said that when neutrons were fired 
into boron the boron broke up into lithium with 
the emission of an a-particle. If a photographic 
plate were soaked in a solution of boron and then 
exposed to a source of neutrons, a number of lines 
of dots were found all in a row when the plate was 
developed. These were shown by the slide repro- 
duced in Fig. 9, and were due to the combined 
tracks of Li? and He*. Those on the left were 
produced by slow neutrons, and those on the right 
by fast neutrons; the magnification used was 
1,250 diameters. This formed a very sensitive 
method of detecting neutrons, especially slow 
neutrons. The lecturer then demonstrated the 
detection of neutrons in a boron chamber illustrated 
diagrammatically in Fig. 10. It consisted of an 
earthed cover a enclosing a chamber maintained at 
4 potential of 1000 volts and containing gaseous 
boron trifluoride introduced through a capillary c 
Which was afterwards sealed off. The chamber 


Contained a central brass-rod electrode b which was 
connected through an amplifier to a loud-speaker, 
and the chamber was entirely enclosed in a thick 
covering of paraffin wax in order to slow down the 
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a tube containing heavy water was placed near the 
chamber in the path of the y-rays. The neutrons 
resulting from the disintegration of the heavy 
water, on entering the boron chamber, caused the 
boron atoms to explode, each explosion giving rise 
to a sharp click in the loud-speaker. The same 
experiment was carried out with ordinary water in 
place of the heavy water, and no clicks were heard 
in this case. Using radium and beryllium as the 
source of the neutrons, many more clicks were 
heard than in the previous experiment. The clicks, 
however, were greatly reduced when the paraffin 
enclosure was removed, since the effects are less 
with fast neutrons than with slow neutrons. 

Lord Rutherford then turned to the methods of 
producing transmutation by means of fast particles, 
remarking that the most common method of pro- 
ducing charged particles in great numbers was by 
means of the electric discharge. The particles 
produced were allowed to enter an exhausted space, 
and were then speeded up by applying an electric 
field. The method, however, involved many diffi- 
culties and required large-scale apparatus. The 
lecturer briefly described the apparatus used by 
himself and Dr. Oliphant at Cambridge, in which 
particles produced by an electric discharge were 
accelerated in a field of 300,000 volts. The stream 
of particles could be analysed by a magnetic field, so 
that the protons were directed on to a target and 
the disintegration products from the target passed 
out through a mica window on to a zinc-sulphide 
screen or into an ionisation chamber, which enabled 
them to be counted. 

Continuing, Lord Rutherford said that trans- 
mutation could be effected by bombarding heavy 
hydrogen by itself. As a result, a helium atom of 
mass 4 was produced, but as this had an excess of 
energy it broke up, and might break up in two 
different ways. In one, a proton and a new isotope 
of hydrogen denoted by *T was produced, and in 
the other a neutron and a new isotope of helium 
denoted by *H were formed. The reactions were 
indicated by the equations ‘D + ‘D->'H + °T and 
*D + *D—>‘n + :He. The mass of the new isotopes 
could be obtained by assuming the law of the 
conservation of energy to hold. In the first reaction 
the range of the proton was 14-3 cm. and its energy 
2-98 x 10® electron volts, while the range of the 
hydrogen isotope was 1-7 cm. and its energy 
0-99 x 10® electron volts. The total kinetic 
energy was therefore 3-97 x 10° electron volts, 
which was equivalent to 0-0037 mass units. The 
mass equation was therefore 2-0144 + 2-0144— > 
1-0082 +- °*T + 0-0037, from which the mass of 
the hydrogen isotope was 3-0169. In the other 
reaction the energy of the neutron was 2 x 10* 
electron volts and the total energy produced 
2-7 x 10® electron volts, equivalent to 0-0028 mass 
units. The mass equation in this case was 2-0144 + 
2-0144 > 1-0087 + ‘He + 0-0028, giving the mass 
of *He as 3-0173. Lord Rutherford said the isotope 
of hydrogen was believed to exist in heavy water, 
but the helium isotope had not been found in 
nature. It might exist in the upper atmosphere 
or in the sun, but had not been found in the gas 
obtained from the earth. 

Mr. Dee had made experiments in the Cavendish 
Laboratory by bombarding heavy hydrogen with the 
ions of heavy hydrogen and observing the tracks of 
the protons and hydrogen isotope in a Wilson cham- 
ber. The results of one experiment were illustrated by 
the slide reproduced in Fig. 11, which showed a long 
track due to a proton on the left and a short track 
due to the hydrogen isotope on the right. It 
would be seen that the particles were ejected in 
opposite directions. Another slide, reproduced in 
Fig. 12, illustrated both the reactions above referred 
to. In this the short tracks were produced by 
the helium isotope from one reaction and the long 
tracks by the protons and hydrogen isotope from 
the other reaction. The length of the track of the 
helium isotope had been calculated to be about 
3 mm., and it was interesting to note that Mr. Dee’s 
experiments proved this to be correct. 

After hydrogen, the next element in order of 
atomic weight was helium, which could not be 
broken up. After this came lithium, which con- 
sisted of two isotopes with masses of six and seven, 





neutrons, 


Using thorium as a source of y-rays, 





respectively. These two isotopes could be separated 





by special methods and the individual isotopes — 
transformed by protons, as shown by the slide 
reproduced in Fig. 13. 








THE TRANSMISSION OF LIGHT 
THROUGH WINDOW GLASS. 


TEN years ago the Illumination Research Committee 
published a report* giving the transmission factors of 
nine specimens of rolled or cast plate window glass 
which were examined under three sets of conditions 
as regards the distribution of the incident light, This 
work has now been extended to cover measurements 
on a much larger number of glasses, the results being 
given in a reportt which has recently been issued 
by H.M. Stationery Office. 

In all, 49 specimens of glass were measured, four 
being plain polished glasses, 13 having one or both 
surfaces unpolished, 14 having one surface patterned, 
four having a fluted surface, four being prismatic, 
six being wired, three being obscured and one being 
coloured. Each sample was 4} in. square and from 
4 in. to } in. thick and, as before, the measurements 
of transmission were made under the three conditions 
corresponding to those in most common use. These 
were with the directed light incident normally on the 
glass; with completely diffused light, such as that 
received on a horizontal roof from a complete hemis- 
phere of uniform sky; and with restricted diffused 
light, or light incident at all angles less than 45 deg. 
from the vertical, the condition met with in the case 
of a vertical window facing a street in which the angle 
of elevation of the opposite buildings is 45 deg. The 
methods of measurements were similar to those given 
in the previous report. 

The results are set out in a table which is too long 
for reproduction. But it may be mentioned that with 
directed light the transmission factor varied from 92 
in the case of 13 glasses (Vita glass plain; double 
rolled white ; pure white Flemish ; pinhead Morocco 
(two); figured rolled, F; Kaleidoscope, No. 3; 
and six specimens of prismatic glass), to 46 in the case 
of Calorex cast glass. The lowest figure for white glass 
was 73 in the case of a prismatic, angle No. 2. With 
diffused light a maximum factor of 89 was obtained 
with pure white Flemish small, Calorex cast glass 
again being the lowest with 46. The lowest white 
glass was a prismatic (maximum daylight B.D. angle) 
with 59. With restricted diffused light the highest 
transmission factor was 86 in the case of Vita glass 
plain and the lowest the 37 of Calorex cast. The 
lowest white glass was fluted No. 2 with a factor of 44. 

In considering the values for prismatic glasses, it 
must be remembered that these are primarily designed 
to re-direct the light entering a window, so as to improve 
the illumination in those parts of the room which 
would otherwise be insufficiently lighted. The total 
transmission factor is therefore of less importance than 
suitable distribution. To illustrate the extent to 
which various glasses prevent objects from being clearly 
seen through them, a chequer board of alternate 
black and white squares was set up 3 ft. 9 in. from a 
camera and the sheet of glass under examination 
was placed 15 in. in front of the pattern. The results 
are given in the report. 

Some tests were made in a Government building in 
Westminster to determine the extent of the gi dual 
loss of transmission due to dirtying under ordinary 
conditions of use. It was found that windows at 
ground level get dirty twice as fast in the winter as in the 
summer and also become dirty quicker than upper floor 
windows. The actual loss of light transmitted through 
a window which has been allowed to accumulate 
dirt for a period of six weeks is less than 10 per cent. 
of the light transmitted by the clean glass. If the 
window is left uncleaned the loss of light goes on 
increasing for the next six weeks, after which the 
rate at which light is lost slows down. At the end of 
eighteen months, about 40 per cent. of the available 
light. is lost. The problem, therefore, consists in 
determining at what intervals is it most desirable 
from the broadly economic aspect for government 
departments to have their windows cleaned. 








THE BRITISH ELECTRICAL AND 
ALLIED MANUFACTURERS’ ASSO- 
CIATION. 


Tse Annual Report of the British Electrical and 
Allied Manufacturers’ Association for the year ending 
December 31, 1935, states that though the expectation 
that the twelve months under review would be a period 
of prosperity was to some extent justified, there were 
still obstacles to complete recovery. The chief of these 





* See ENGINEERING, vol. cxxii, page 775 (1926). 

+ The Transmission of Light Through Window Glasses, 
London : H.M. Stationery Office. Price 9d. net. 

} Loe cit. 
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was the obscurity of the international situation, which 
resulted in overseas trade in electrical products being 
33) per cent. below “ pre-slump” value. 
on the other hand, there was a general upward move- 
ment, and orders for heavy plant reached the highest 
level since the date of the depression. Transformer 
and switchgear orders were, however, stationary. 
material prices rose considerably. Imports of appa- 
ratus increased slightly compared with 1934 and 
amounted to about 44 per cent of exports. This 
state of affairs, considering the practical exclusion of 
British electrical products from foreign markets, is 
regarded as unsatisfactory. The protection afforded 
by the present import duties on small motors, instru- 
ments and other similar accessories still, it is claimed, 
leaves much to be desired. This question has been 
referred to the Import Duties Advisory Committee. 

Reference is made to the fact that the Institution 
of Electrical Engineers decided to revise their text of 
Conditions of Contract known as J.E.#. ‘‘ A ’’—Home— 
With Erection, A draft has now been prepared for 
consideration of counsel. The hope is expressed that 
this new standard text will not only remove the 
obstacles to practical work which existed in its pre- 
decessors, but make effective all the relevant and 
important legal decisions reached since the last re- 
vision. The revision of the Association’s own texts 
has also been undertaken and that of J.4.4. “ C"— 
Home— Without Erection is to be put in hand. An 
index of contract settlements between the Association’s 
solicitors and purchasers throughout the kingdom is 
being prepared. 

In regard to standardisation, the Association has a 
number of technical committees of its own and is also 
represented on over 200 committees of the British 
Standards Institution. The scope of the Mining Con- 
sultative Committee has been widened and its name 
changed to ‘ Mining and Flameproof Enclosure Com- 
mittee.” It was suggested by H.M. Electrical In- 
spector of Factories that consideration should be given 
to motors and switchgear for use in the explosive gases 
now more frequently met with in factories and in the 
presence of coke-oven and blast-furnace gas. These 
gases are usually of a more explosive nature than fire 
damp, but experiments have already indicated the 
flame-proof protection necessary in the case of the most 
explosive mixture of coal gas and air, while further 
investigations are proceeding on other gases having 
special characteristics. It is expected that the 
specification for flameproof enclosures will therefore 
be divided into two parts dealing with mining and with 
industrial applications respectively. 

Another increase in the numbers of overseas students 
employed in members’ works is reported and the 
present.total, viz., 233, is only ten below the highest pre- 
crisis figure. The majority of these come from India, 
with Africa second and China third. The improvement 
in trade resulted in the steady absorption into the 
industry of persons trained for it, and in the re-absorp- 


tion of many of those who in recent years had been out | 


of employment. Under the heading of “traffic’’ it is 
noted that the South African Shipping Conference 


has made liberal concessions in the surcharges for | 


heavy lifts, but as regards our own railways, though 


certain modifications have been made on the passenger | 
side, there is still a not sufficient degree of differentia- | 


tion between the fares paid by traders and the general 
public. Indeed, on some journeys it is now cheaper 
to travel by ordinary than by traders’ tickets. With 
regard to road transport, no progress has been made 
in the direction of removing the handicaps which press 
heavily on those manufacturers who by reason of the 
size and weight of their individual pieces of machinery 
have no option but to send them by road. 

In conelusion, the report pays a tribute to the 
memory of the lete Mr, D. N. Dunlop, who had been 
Director of the Association since its formation. 








BRITISH CORPORATION REGISTER 
OF SHIPPING AND AIRCRAFT. 


Tue general improvement in the shipbuilding 
industry during the past year is reflected and con- 
firmed in the forty-sixth annual report of the British 
Corporation Register of Shipping and Aircraft, covering 
the twelve months end'ng December 31, 1936. In the 
report for the previous year thete were signs of some 
improvement, the total of new classed tonnage for 
1934 being 40 per cent. higher than in 1933; but 
even so, it amounted only to 31,000 tons, a figure 
scarcely conducive to optimism. In 1935, however, 
the total showed a more encouraging increase, 135,000 
tons being completed to the Society's classification and 
a further 132,350 tons admitted to classification after 
construction. Ninety-five vessels in all were added 
to the Register, which contained at the close of the 
year 1,503 ships totalling 4,568,093 tons. The volume 
of new construction in hand at the end of the year also 
showed an increase over the 1934 figure, and amounted 
to 14,610 tons. 


At home, | 


Raw- | 
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| ‘The total of vessels completed included eight oil 
tankers, totalling 32,900 tons, of which 10,150 tons 
were accounted for by the motor-propelled Tatekawa 
| Maru, a single-screw vessel 500 ft. long with a cargo 
| capacity of 13,000 tons of oil and a trial speed in excess 
| of 19 knots. Two small tankers, the Transiter 
(904 tons) and the Bruce Hudson (452 tons), believed 
to be the first all-welded tankers built in Canada, 
afforded interesting experience in the use of relatively 
large high-current electrodes. In addition to the fore- 
| going, seven tankers, totalling 56,000 tons, were built 
| in Sweden to the F.K. design developed by the Society's 
chief surveyor, Mr. J. Foster King, C.B.E. The aggre- 
gate tonnage constructed on this system is now stated 
to be more than 625,000 tons. 

Load lines were assigned by the Society in 134 cases 
during the year; and, as another important branch 
of its work, 43,950 tons of ship and boiler steel were 
tested and accepted by its surveyors and inspectors at 
home and abroad. The report comments on the con- 
tinued expansion in the use of welding, one sign of 
which is the number of types of electrodes submitted 
for approval. Thirty types of electrodes have now 
been approved by the technical committee for use on 
parts subject to structural stress. The Corporation is 
now an industrial corporate member of the Institute 
of Welding, Limited, and is represented on committees 
of the Institute dealing with shipbuilding and with 
research on residual stresses and distortion. 

The Ship and Machinery Rules, which were exten- 
sively revised in 1934, have undergone some further 
amendment in minor particulars, and additional amend- 
ments are projected, based upon the effect on steel 
plating of the application of unsuitable compositions 
and the influence of ingot structure upon the corrodi- 
bility of finished material, when the consideration of 
these matters, now proceeding, has been concluded. 
The causes of water-hammer in steam pipes are 
also in process of investigation. A statement of 
the Society's views, supported by technical evidence, 
has also been given to the Steering Gear Committee 
appointed by the Government to examine this question, 
following recent wreck inquiries. 

The previous report indicated that, following the 
recommendations of the Gorell Committee on the 
control of civil aviation, the agreement for joint action 
in aircraft surveying between the Corporation and 
Lloyd’s Register, which was due to expire on June 30, 
1935, was unlikely to be renewed. hen that date 
vas reached, however, the Air Ministry, not having the 
staff to undertake the work pending the passage of the 
necessary legislation to give effect to the Gorell Com- 
mittee’s proposals, asked the Joint Aviation Committee 
to continue its work, the Air Ministry taking the finan- 
cial responsibility ; to which the respective societies 
had agreed. The amount of aircraft-survey work again 
showed an increase during the year, 636 certificates 
of airworthiness being renewed and 230 surveys having 
been made on behalf of underwriters. 
| At the annual meeting of the British Corporation 

Register, held in Glasgow on March 11, Mr. Robert 
Clark, the chairman, in introducing the report, observed 
that the present figure of 192,500 tons of work in hand 
was a larger total] than had been recorded in any year 
since 1930. Moreover, the signs of improvement were 
not confined to Great Britain, their associated societies 
in the United States and Japan being in a similar 
position, and the “ group,” as a whole, being respon- 
sible for one-third of the classed tonnage under con- 
struction in the world. During last year the world 
| built 14 million tons and scrapped about the same 
amount, and a graphical survey of world shipping 
indicated that about 500 present ships might be 
removed from the register with advantage and replaced 

by vessels of improved types. Otherwise, when the 
present bonds on international trade were loosened, 

as surely they must be some day, there would be a 
shortage of tonnage and possible danger of a boom. 

Referring to the “ loose and alarmist talk” about the 
safety of life at sea, induced by certain recent losses, 

Mr. Clark pointed out that this had been amply 
contradicted by published statistics. A ship must be 
provided with a number of deck openings, calling for 
protection against inroads of the sea, and he considered 
that modern ships would be almost unsinkable if 
fitted with hatch covers which could neither float away 
nor be stove in. Every encouragement was_ being 
given by the Society to improvements in this direction. 

Mr. Maurice E. Denny, C.B.E., chairman of the 
Technical and Aviation Committees, in reviewing the 
technical work of the year, referred particularly to the 
wider use of welding. The proper control of welding 





in the yard was now recognised as an important part | 


of yard management and as essential to a guarantee of 
quality. Following various conferences and discus- 
sions, shipbuilders had now some reason to hope that 


in future they need only comply with one set of welding | 


regulations instead of three, as at present. It had 


become usual] practice to weld bulkheads and similar | ! 
| motor-generator set when the main engines 


work which could be assembled on skids, and the 
extension of the process to oil-fuel tanks, tank margins, 





| less equipment by avoiding the use of a win 
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lower decks and other material under } in. thick, 
was becoming commonplace in many yards. Abroad, 
particularly in Japan and Germany, welding had been 
developed to an even greater extent, a number of ships 
being practically all-welded except for the shell, 
Other tendencies of current practice observable among 


the ships recently classed, were the higher speeds of 


cargo vessels, especially in Japan, and the continued 
search for higher efficiencies of propelling machinery, 








WIRELESS EQUIPMENT FOR 
EMPIRE FLYING BOATS. 


As our readers are doubtless aware, 28 large high. 
speed flying boats have been ordered from Messrs. Short 
Brothers (Rochester and Bedford), Limited, for use on 
the Empire routes of Messrs. Imperial Airways. As 
these machines will be employed for night as well as 
for day flying, particular attention has been given to 
their wireless equipment, both as an aid to navigation 
and for general communication purposes. This equip 
ment, which ineo: tes all the most successful features 
of those previously employed on the long-distance air 
routes of Messrs. Imperial Airways, is being constructed 
at the new aircraft wireless establishment of Messrs 
Marconi’s Wireless Telegraph Company, Limited, at 
Hackbridge, about 2 miles from the Croydon Aero- 
drome, and we rec-atly had an opportunity of seeing 
there the first set which has just been completed. A 
notable feature of the equipment is that, in order to 
economise in space and weight, the direction finder 
will be combined with the ordinary receiver, and not 
arranged as a separate unit, as has been the cas 
hitherto. 

The transmitter, shown in Fig. 1 on the opposite page, 
covers the wave-length ranges from 16 to 75 metres and 
600 to 1,100 metres, and is capable of delivering about 
60 watts to the aerial on the medium wave-length. On 
this latter wave-length band it can be used for both 
telephony and telegraphy. The receiver covers the 
wave-length ranges of 16 to 75 metres and 600 to 2,000 
metres. As the speed of the machines will be about 
200 m.p.h., every effort has been made to reduce the 
air resistance of the equipment to a minimum. For 
this reason, the trailing aerial, which will be used for 
communication while the machine is in flight, will be 
led out through a retractable fairlead, which can be 
withdrawn into the hull when not required, an auto- 
matic trap door sealing up the aperture when the aerial 
has been wound up and the fairlead pulled in. A 
second aerial, running in a fore-and-aft direction 
between a king post over the wireless compartment 
and the tail, will be used when the trailing aerial has 
been wound up preparatory to alighting or when the 
machine is on the water. The king post is arranged 
so that it can be raised by 3 ft. above its normal position 
to increase the aerial dhe when the machine is at 
rest. 

The provision of direction-finding apparatus on the 
machine itself will, of course, enable the navigator to 
obtain his bearings or position by the transmissions 
from ground stations, without other assistance, which is 
an important consideration, since ground direction- 
finding facilities may not be available during all stages 
ofa flight. The loop aerial used for direction finding on 
the machine will be housed inside the hull when not 
required, and will be raised into the operating position 
through a trap door when bearings have to be taken. 
It is shown, on a temporary timber mounting, in Fig. 2. 
The object of the arrangement is, of course, to eliminate 
the air resistance of the loop, except when it is actually 
in service. The direction-finding equipment can also 
be used for “ homing,” the loop aerial being set for this 
purpose in a fixed position with its plane at right angles 
to the longitudinal axis of the machine. A change-over 
switch is provided to alter the connections, and if a 
beacon station is in operation at or near the aerodrome 
for which the machine is heading, the signal will be 
heard at the same strength for either position of the 
switch, as long as the correct course is maintained. if 
the course changes, the signal heard in one position © 
the switch will be louder than that heard with the 
switch in the other position, so that by throwing over 
the switch at frequent intervals, and noting the signal 
strengths in the two positions, the course can be « hecked 
and corrected if necessary. 

An important reduction in air resistance 


made in connection with the power supply to yy 
driven 


employ- 


has been 


generator. This has been rendered possible by 


|ing generators driven by two of the four main engmes 


. . > oerTe a 
of the machine. These generators supply current to 


24-volt battery of small capacity, which is connet ted 
to the motor of a motor-generator set delivering direct 
current at 1200 volts for the anodes of the transmitting 
valves and at 12 volts for the valve filaments. The 
same supplies, suitably reduced in voltage, at used a 
the receiving valves. To operate the generato! of bor 
engine is 


running, a small two-stroke fan-cooled petr 
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WIRELESS EQUIPMENT FOR EMPIRE FLYING BOATS. 


CONSTRUCTED BY MESSRS. 


MARCONTS WIRELESS TELEGRAPH COMPANY, 




















Fie. 1. 


SHortT AND MeEpium Waves-LenetH TRANSMITTER. 
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Fie. 3. Motor-GEngeRATOR SET AND 


mounted in line with the set, as shown in Fig. 3, a clutch 
being provided to enable the engine and armature 
shafts to be connected when required. The motor, it 
may be mentioned, is used for starting up the engine 
and can also be used as a generator for charging the 
battery if the latter should be run down. The engine 
is enclosed in a casing which isin communication with 
the outer air, but not with that in the hull. The total 
weight of the whole equipment, with the exception of 
the battery, is 235 Ib. 

The new Marconi aircraft wireless establishment, 
above mentioned, has been inaugurated on account of 
the extension taking place in air transport and the con- 
sequent increased demand for suitable wireless appa- 
ratus. The establishment is regarded as a development 
Orgamisation for the production of this apparatus, its 
main function being to produce new types and first 
batches of new types, although it is provided with 
facilities for full productioa on a moderate scale, Apart 
from the electrical side of the equipment, special con- 
sideration is given to the mechanical side of design. 
On the former, however, research work is conducted on 
Special circuits, and a separate section evolves from the 
experimental circuit a model which is tested out before 

passed into the drawing office for the production 

of a final design. Special attention is given to model 
development owing to the obvious need for extreme 
“ompactness in wireless equipment for aircraft and for 
the avoidance of mechanical or electrical interference 
tween the various components. The establishment 
has @ floor area of about 6,000 sq. ft., on two floors, and 
includes offices, assembly and machine shops, and 
‘tores on the ground floor, with other offices, drawing 
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| office, development laboratory, test-room, &¢,, on the 
| first floor. Throughout the building there is an inspec- 
tion organisation provided in accordance with Air 
Ministry requirements, to ensure that all apparatus 
produced conforms with the specifications and drawings 
to which it is made. Although self-contained as far as 
development and production are concerned, the Hack- 
bridge establishment is in close communication with the 
company’s research and development organisation. in 
London and Chelmsford, and information obtained in 
any one branch is circulated throughout the whole. In 
conclusion, it may be mentioned that air tests are carried 
out on all first models, using the actual type of machine 
on which the equipment is to be etsiloyed.” 
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METAL SPRAYING ON WOOD. 


THe process of metal spraying, employing wire 
melted by a blow-pipe flame and deposited on the 
surface of materials for their protection, is becoming of 
constantly increasing importance. The metal fed ito 
the spraying pistol, in the form of fine wire, is melted 
and sprayed upon the surface to be treated, by means 
of compressed air. This air dissipates the heat so 
effectively that there is no visible harmful effect upon 
the base material. Some roughening of the surface 
to be treated is desirable, and this is commonly secured 
by sand blasting. With wood this tends to raise the 
natural grain, and results in a good adhesion. 

Recently experiments were conducted at the Forest 








Research Institute, Dehra Dun, India, by Messrs. 
8. N. Kapur and Azizul Rehman, to ‘find out to what 
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RETRACTABLE Rotatrnae Loop AERIAL 
FOR DIRECTION FINDING, 


Fria. 2. 


, extent wood sprayed with metal is protected against 
| changes in its moisture content and dimensions, A 
| report of this work was given in the Indian Forester. 


For the purpose of the tests, air-seasoned planks of 
teak, haldu, sissoo, Indian rosewood, gurjan and 
andaman were taken and cross cut to give four speci- 
mens, Certain control pieces were also procured. The 
specimens were sprayed with various metals by Messrs. 
Allen-Liversidge (India), Limited, of Bombay. 

After a few days of air conditioning, all of the 
specimens were put in a chamber maintained at ‘a 
temperature of 95 deg. F., and a relative humidity of 
72 per cent., in which they were allowed to attain a 
state of equilibrium by remaining therein for about 
a month. Weights and measurements before and 
after this treatment were recorded. Then the speci- 
mens were transferred in succession to vessels kept at 
53, 30, 50 and 90 per cent. relative humidity, respec- 
tively, to determine the effects under this series of 
different conditions. Following this, they were trans- 
ferred from the 90 per cent. relative humidity chamber 
to one at 30 per cent., and weighed and measured 
daily, to find the amount of retardation in the rates 
of moisture loss, and of shrinkage, as compared with 
the untreated controls. Further tests were made to 
discover the absorption of water under a spray, 4s 
well as by soaking for eight days. 

The results proved to be very interesting. It was 
found, for example, that metals of low melting point, 
such as tin, lead and zinc, when sprayed on wood, 
reduced its susceptibility to changes in moisture 
content and dimensions due to variations in the 
humidity of the atmosphere by from about, one-half 
to one-third. In contrast to this, it was found that 
metals melting at higher temperatures, like bronze, 
brass, copper and aluminium, do not protect wood 
appreciably against changes in the atmospheric 
humidity. It was also noted that sprayed metal 
coatings do not protect wood against absorption of 
water during soaking. Indeed, the amount of water 
absorbed was increased in most cases. Frequent 
swelling and shrinkage of the wood can, and does, 
weaken the bond between the metal film and the 
wood surface, and causes cracking, and later pealing 
off, of the metal. 
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LABOUR NOTES. 


AN announcement made jointly on Thursday last 
week by the four main-line railway companies, the | 
National Union of Railwaymen, the Associated Society | 
of Locomotive Engineers and Firemen and the Railway 
Clerks’ Association, stated that at a joint meeting, | 
held on March 25, it had been agreed that consideration | 
should be given to certain proposals which had been | 
discussed with a view to reaching a settlement of the | 
wages question. The executive committees of the | 
three railwaymen’s trade unions had since, it was 
added, arranged for the proposals to be considered by 
their governing bodies where necessary, The proposals 
are as follows :—That as from the first full pay following 
July 1, 1936, the deduction of 24 per cent. from all 
earnings, at present operating under the agreement of 
August 10, 1934, shall be replaced by a deduction of 
1} per cent. from all earnings. Conditions of service 
as determined by National Wages Board Decision 
No. 119 to continue in force. These arrangements to 
operate for a period of twelve months and thereafter 
until varied by agreement or by decision of the Railway 
Staff National Tribunal. Similar proposals have been 
made to settle the parallel claim of the railway shopmen. 


The claim of the trade unions was that the conditions 
of service which were in operation before the 1931 
reductions should be completely restored. In 1931 a 
decision of the National Wages Board, which was 
accepted, reduced wage rates and overtime, Sunday 
duty and night-work rates, and the working costs of 
the companies were thereby lowered by about 4,500,000/. 
a year. In 1934, there was a partial restoration of the 
wage rates, which added about 1,100,0001. to the men’s 
earnings. The concession now offered will represent 
about the same addition to earnings. Overtime, 
Sunday duty, and night-duty rates are to remain as 
at present. The proposals will be considered at a 
delegate conference of the National Union of Railway- 
men, about the middle of this month. A delegate 
conference of the Associated Society of Locomotive 
Engineers and Firemen may also be called to consider 
the matter, but the decision of the Railway Clerks’ 
(Association may be taken by the executive committee 
of that body. It is expected that the proposals will 
be accepted, 





Replying to a question in the House of Commons 
last week, Sir Thomas Inskip, the Defence Minister, 
stated that the Government did not intend to approach 
the Trades Union Congress General Council in connec- 
tion with the organisation of industry for the purposes 
of defence. In outlining the industrial programme 
during the debate on March 9, the Prime Minister made 
it clear, he said, that nothing in the nature of a reorgani- 
sation of industry was contemplated. Employers and 
workmen in the industries affected would, no doubt, 
wish to discuss, through their joint machinery, any 
problems in which they were mutually concerned. 
They might be relied on to seek consultation with the 
Government when it appeared to them to be desirable. 





The General Council of the Trades Union Congress 
has decided to ask the Prime Minister to receive a 
deputation to discuss with him the question of adopting 
the 40-hour working week in Government establish- | 
ments, It is contended that none of the arguments | 
hitherto put forward against such a charge applies to 
Government employment. 


| 
] 
Messrs. David Brown and Sons (Hudd.), Limited, 
Huddersfield, have recently introduced a contributory 
pension scheme providing for its male weekly and 
monthly rated employees over 21 years of age who | 
have completed three months’ continuous service. In | 
addition to paying the balance of the cost of the 
employee's contribution, the company bears the whole 
cost of past service pensions, and also the whole cost 
of the cover for the insurance of all pension scheme | 
contributors, This means that in appreciating the 
past service of its employ ees the company provides, | 
at no cost to the mea, a pension in respect of each 
completed year of service after the age of 21. 


A statement showing the number of persons in 
receipt of poor relief in England and Wales during the 
last quarter of 1935 has been issued by the Ministry 
of Health. Copies may be obtained from the Stationery 
Office at a cost of 6d, net. The total number of persons 
(men, women, and children) in receipt of poor relief 
in England and Wales on the last Saturday in December 
was 1,348,808, or 333 per 10,000 of the population, 
The corresponding total at the end of December, 1913, 
was 632,242. There was a large increase in the number 
of persons on receipt of poor relief in the last week of 
October, as a result, mainly, of a dispute in the South 
Wales coal-mining industry. The numbers decreased | 





| week to this or that industry. 


| of principle. 
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during the first two weeks of November following the 
resumption of work at the collieries, and, increases 
which occurred in the later weeks of the quarter were 
due to severe weather, which prevented work in the 
building trade and other outdoor occupations. Indus- 
trial disputes in certain areas also contributed to the 
increases. The figures at the end of December, when 
compared with those at the end of September, showed 
an increase of 67,866, or 5-3 per cent., but a decrease 
of 83,774, or 5-8 per cent., when compared with those 
at the end of December, 1934. 


The total number of persons in receipt of domiciliary 
relief on the last Saturday in December, was 1,178,634. 
as compared with 1,113,133 at the end of September— 
an increase of 65,501, or 5-9 per cent. corre- 
sponding total at the end of December, 1934, was 
1,253,744. The totals given include large numbers 
returned as persons who would ordinarily be employed. 
Nearly all the relief given to these persons is given to 
them while resident in their own homes. The ave: 
number of persons returned as ordinarily engaged in 
some regular occupation, who were in receipt of poor 
relief in December while resident in their own homes 
(including wives and dependent children) was 519,610— 
an increase of 33,108 as compared with the corre- 
sponding number in September and a decrease of 
111,131 as compared with December, 1934, The total 
of 519,610 comprises 156,858 men, 132,338 women, and 
230,414 children, and imeludes 321,102 persons who 
were registered at employment exchanges for employ- 
ment or were dependent upon persons so registered. 





The average number of persons not ordinarily engaged 
in some regular occupation (including wives and 
dependent children) in receipt of domiciliary relief in 
December, was 642,377—an increase of 22,590 as 
compared with the corresponding number in Sep- 
tember, and an increase of 36,105 as compared with 
December, 1934. This number of 642,377 exceeds by 
about 271,455, or 73-2 per cent., the average number 
of persons in receipt of domiciliary relief during 
December, 1913. wn 

The annual report of the French Federation of Metal, 
Mining, Engineering, Electrical and Allied Industries 
contains an interesting reference to the recent discus- 
sion at Geneva on the question of the 40-hour week. 
It states that, after three years’ work, the International 
Labour Conference succeeded in drafting three texts 
relating to the subject, viz., a convention of principle, 
a resolution on wages and a convention caieing the 
principle to the glass-bottle industry. But what, the 
compiler of the report asks, is the respective value of 
the three? It was admitted, he says, that there was 
no link between the convention of principle and the 
resolution on wages, and that the recommendations 
in the latter were in no way binding on States which 
might ratify the convention. Nor was there any link 
between the two conventions adopted by the Confer- 
ence; a State might ratify either without being under 
any obligation to ratify the other. The convention of 
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trade union contributions may be prosecuted. The 
officials of the Occupational Organisation Section of 
the Ministry of Commerce, Industry and Labour and 


| the factory inspectors are responsible for enforcing the 


Order. 

A meeting of members of the Association of Com. 
mercial Travellers and Representatives in Hungary 
unanimously protested against the practice of many 
commercial and industrial firms of employing as re pre- 
sentatives only persons paid on commission, who had 
not the status of employees, and consequently had no 
right to protection under social legislation. Moreover, 
certain 8, in order to reduce their costs, required 
their travellers and agents to deliver goods themselves, 
The Association considered that this work was not 
compatible with the special qualifications and ability 
required of skilled travellers or ts. A reso. 
lution was passed condemning untair methods of 
employment and calling upon the authorities to regu- 
late the position of commercial and industrial travellers 
and agents law. The meeting emphatically de- 
manded that the whole question of the rights and duties 
of this group of workers should be referred to the 
Ministry of Commerce without delay, in order that a 
speedy decision might be reached. 





Pravda states that the Central Executive Com- 
mittee and the Council of People’s Commissaries of 
the Soviet Union have issued an Order providing that 
the agricultural! population shall be called upon twice 
a year, in spring and autumn, outside the regular periods 
of farm work, to take part in the building of roads. 
The members of collective farms and peasants holding 
individual farms will be required to perform six days’ 
unpaid work on one occasion each year, and during 
this time to place their tools and means of transport 
at the disposal of the authorities. Certain classes of 
persons, such as peasants paying the agricultural tax 
on an individual basis, must perform twelve days’ 
labour a year. Road work is exacted from men 
between the ages of 18 and 45, and women between the 
ages of 18 and 40. arch 

The collective farms must also place at the disposal 
of the Highways Service of the Commissariat of the 
Interior, for six days in the year, their means of trans- 
gant: implements, &c., and the members of the collective 
‘arms who operate them. The work of the latter will 
be considered as fulfilling their individual quotas. The 
Order states that it would be better both for the collec- 
tive farms and for the State if permanent gangs were 
appointed to carry out, for each collective farm, the 
work assigned to it each _ by the plan for road con- 
struction and repair. Breaches of the Order are 
punishable by fines amounting to double the value of 
the work left undone. The proceeds of fines will be 
utilised exclusively for the improvement of roads with- 
in the boundaries of the Republic, region or district 
concerned. pm 

A report on wages and hours in the United States 
since the abolition of the National Recovery Adminis- 





principle was only binding upon States in so far as they 
had ratified this or that convention applying the 40-hour 
It followed, therefore, 
the report points out, that such States were not legally 
bound to anything by ratification of the convention 


Moreover, the compiler of the report goes on to say, | 
States which ratified the convention concerning auto- | 
matic glass bottle works, an industry which employed 





only a few thousand workers in France and a few tens | to 38-5 in October. 


of thousands throughout the world, did not contract 
any obligation in regard to the question of wages, | 
which was, in no way touched by this convention. The | 
Conference, it is stated, thus obtained only the slightest | 
results. It was to be feared however, the report adds, | 
that the conventions of principle might be made a pre- 
text for propaganda in favour of the application of | 
the 40-hour week to all industries and in that way 





| bring about a regrettable disturbance of the social life 


of the country. -_ 

According to the weekly organ of the International 
Labour Office at Geneva, an Order of the Bulgarian 
Ministry of Commerce, Industry and Labour, fixes the 
amount of the compulsory annual contribution to be 
are by every worker, whether organised or no, to the 
National Confederation of Workers. The amount for 
1935 is fixed at half a day’s pay and for 1936 at one 
and a half day’s pay, payable in three instalments. The 
contribution must be collected exclusively by the 
employer, who shall deduct it from the wage and affix 
stamps in the social insurance booklet in the place 
provided for the purpose. The contribution is com- 
pulsory for all workers without distinction as to date of 
engagement or length of service. Employers failing to 





carry out their duty of regularly collecting their workers’ 


tration has been published by the National Industrial 
Conference Board. It states that information from 
nearly 1,200 companies, representing 25 major manu- 
facturing industries, does not support the statement 


that there has been any widespread tendency to cut 
| wages, increase hours and lay off workers. However, 


the figures show that average hours of work tended 
to be higher in October, 1935, than in April. In the 
25 industries combined, the increase amounted to nearly 
5 per cent., average hours moving from 36-7 in April 
In 18 industries average hours 
increased, in two industries no change was noted and 
in five industries average hours declined. The majority 
of wage earners were working more hours in October 
than in April. A relatively larger number of small 
concerns than of large companies increased the working 
week. In 786 companies employing 436,405 persons, 
or 59-5 per cent. of the workers, the working week was 
longer in October than in April; in 369 companies 
employing 269,576, or 36-7 per cent. of the workers, 
the working week was shorter ; average hours were the 
same in the case of 41 companies employing 27,716, 
or 3-8 per cent., of the workers. 








Tue Ex-Brrrish Westinanovse Assoctatron.—The 
Seventeenth Re-Union Dinner of the Ex-British West- 
inghouse Association was held at the Boocadee 
Restaurant, London, on Friday, March 20. Although 
a society of this kind must necessarily have 4 dininiess 
membership, the Association continues to <dispia) 
remarkable virility and there was an attendance of over 
140 at the dinner. Of the forty students who went > 
Pittsburg in 1900, to receive training preparator) > 
taking up itions in the Manchester works, mine — 

mt. he function was presided over by Mr. « _—~ 
Whitmeyer and maintained in every way the sucet 
that has come to be characteristice of these dinners 
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NEW METHOD FOR WELDING 
TOGETHER FERROUS METALS BY 
APPLICATION OF HEAT AND 
PRESSURE.* 


By Leonarp C. GrimsHaw. 


TuE idea of bonding two dissimilar ferrous metals, 
and making use of both, is an old one. Tips have 
been brazed on to tool shanks for many years. The 
bonding of larger pieces to form whole bars and sheets 
has also been accomplished, but has received little 
attention in technical literature, although a number 
of patents have been issued covering various methods 
for its accomplishment. There are three main motives 
behind the manufacture of composite steels. One is that 
the physical properties of one steel may supplement 
those of another ; a useful, but at the same time, hard, 
brittle steel may be backed by a soft ductile one, or a 
stainless steel may be backed by a steel possessing 
greater strength. Another motive is the direct lowering 























In attempts to produce metals welded together, 
whether by casting or by the application of heat and 
pressure, the finished product has not been perfect. 
Usually non-metallic inclusions, or the introduction 
of a soft weak metal between the two metals it is 
intended to weld, prevent the formation of a strong 
bond. Physical distortion, or heat-treatment when 
the metals have different coefficients of expansion, 
usually result in rupture of the bond. For certain 
uses such bonds have proved commercially acceptable, 
but there is a much wider field open to metals really 
welded and diffused together so that the weld is as 
strong as the metals themselves. 

Iron can be welded to iron, despite oxide or scale, 
by heating to a good red heat and applying pressure. 
The weld relies upon the fact that the pressure will 
elongate the two pieces of iron, breaking up the scale 
into small islands. The bond ‘takes place between 
the areas of oxide-free iron surrounding these oxide 
islands. Upon exposure to the atmosphere many alloy 





steels form an invisible film of what is probably oxide, 












































of cost ; an expensive steel may be backed by a less 
expensive one, bringing down the cost of the piece as a 
whole. The third motive is an indirect lowering of cost, 
as when a useful steel is backed by a steel that is easier 
tw machine, so that machining cost on a finished 
product is lowered considerably. Often more than 
one of these motives lead to a decision to use a com- 
posite steel. 

There are two methods in use that result in tolerably 
good bonds between ferrous metals: (1) the casting 
method, and (2) what we shall call the “ heat-pressure ” 
method. This “ heat-pressure’’ method covers pro- 
cesses in which the bond is made between two prepared 
surfaces by heating them and then applying pressure. 
Usually sufficient pressure must be used to produce 
appreciable spread and elongation, or else we are merely 
brazing and not truly welding. Casting methods for 

ing together ferrous metals have been used for 
more than 74 years, and are described in tech- 
nical literature as applied to the making of such 
products as field frames for dynamos, armour plate, 
and casting steel on a forged hub. ‘‘ Copper-clad ” 
and “ nickel-clad”’ are methods of bonding steel to 
copper and nickel respectively, and do not’ come 
under the subject of combined ferrous metals. For 
details of heat-pressure methods of welding we must 
‘urn to the various patents. Summaries of the prin- 
cipal patents are given in a recent paper by Rogerst 
describing a new method developed by P. A. E. Arm- 
strong, by which sheets, bars and shapes are welded 
together so that one metal really diffuses into the other. 
It is the purpose of the present paper to describe in 
considerable detail the commercial uses and applications 

this new heat-pressure method of welding. 





* Paper read before the American Institute of Mining 
= Metallurgical Engineers, New York, February 19, 
Abridged. 





| but which behaves very differently from the heat oxide, 


or scale, upon ordinary iron. Whether this invisible 
film is a true oxide or not is outside the scope of this 
paper, but it will hereafter be referred to as an oxide 
film, because much reliable recent research supports 
this view. This invisible oxide film on alloy steels 
completely prevents any real bond from taking place 
when heat-pressure welding is attempted. Even 
visibly clean ‘pieces of alloy steel, protected during 
heating from all scale formation, are prevented from 
welding under pressure by this invisible oxide. 

The Armstrong Method for Producing Welds.—In the 
Armstrong method, the alloy steel is first given an 
electrolytic coating of pure iron. If the electrolytic 
iron is properly deposited upon the alloy steel, it will 
bond there, by diffusion, upon the application of heat 
alone. This pure electrolytic iron, with the alloy 
steel behind it, can then be welded easily by heat and 
pressure to any other piece of iron, or to another piece 
of alloy steel that has been given a similar coating of 
electrolytic iron. Iron has been electroplated upon 
iron and steel] to build up worn parts, particularly 
during the war. Often this iron was plated upon an 
intervening layer of copper, presumably to ensure 
adherence of the electro-deposited iron to the worn 
part. Iron plating is used for the manufacture of 
electrolytic iron, the plating being stripped off the 
cathode after deposition. Sometimes the iron plating 
is purposely made extremely brittle, so that it may be 
removed from the cathode and pulverised. The 
Armstrong method, used by the Latrobe Electric 
Steel Company, New York, of electro-depositing iron 
upon alloy ‘steels, employs a special technique that 
causes the iron plating to adhere to the base metal, 
and to make a permanent bond by diffusion when 
heated to a red heat, preferably about 1,700 deg. F. 
(927 deg. C.) or more, without the application of pres- 
sure, 





In cadding of Ferrous Products. By R. R. Rogers. 
nd. and Eng. Chem. vol. 27, page 703 (1935). 


The iren-plating plant has been in commercial 


use for nearly a year. It includes tanks for cleaning, 
pickling, plating, washing, &c., and equipment for 
assembling the plated steel into composite billets 
ready for forging and rolling. Details of the tanks are 
shown in Figs. 1 and 2. The tanks are 8 ft. deep (going 
below floor level), 7 ft. long, and 5 ft. wide, so that 
fairly large billets and slabs can be handled. The 
sketches of the tank show the position of the iron plates 
used for anodes, and the manner in which the work is 
suspended by hooks from the cathode bar. Small 
pieces to be plated are held in specially constructed 
racks (not shown), that likewise are suspended from the 
cathode bar. All tanks and piping holding corrosive 
liquids are made of iron lined with hard rubber, and the 
circulating pump and valves on the plating tank are 
made of Durochlor. In the pickling tanks, the centre 
bar from which the work is suspended is made the anode; 
in the plating and cleaning tanks it is the cathode. 
Direct current is supplied at between 4 volts and 
6 volts. The plant is capable of handling between 
6,000 lb. and 9,000 Ib. of billets of average size every 
eight hours. 

A step by step description of the operations per- 
formed on a single billet of alloy steel as it goes through 
the plating process will give a good idea of just how 
the work is handled in the plating plant. The faces 
of the billet which are to make contact for subsequent 
‘,eat-pressure welding should be reasonably flat. Scale 
will be removed during the electrolytic pickling, but 
| time is saved by sand-blasting forged billets of high- 
| speed steel containing cobalt, since this scale is excep- 
| tionally difficult to remove by pickling, and the billet 
will invariably become pitted before all the scale 
is off. The electrolytic pickling removes seale with 
ease from all other steels. First the billet is cleansed 
| of all grease by making it cathodic for a few minutes, 
|} at a low current density, in a tank of dilute sodium 
| hydroxide that is heated to over 120 deg. F. (50 deg. C.). 
| It is then transferred to a pickling tank of SN hydre- 
chloric acid, where it is made anodic for about 15 minutes 
at a current density of about 100 amperes per square 
foot. This length of time is sufficient to remove the 
scale from almost any billet except the high-speed steels 
containing cobalt. This strong hydrochloric acid bath, 
operated electrolytically, seems to have a very long life 
indeed. Whereas such a bath used without the electric 
current would soon have built up an iron concentration 
high enough to render it useless for commercial pickling, 
the bath works electrolytically over long periods of 
time. Since this tank is lined with hard rubber, 
iron plates are suspended in the acid as cathodes. 
These plates are seldom removed; the iron content 
of the acid is so high that the plates dissolve very 
slowly. 

After this 15-minute anodic pickle the billet is re- 
moved, and washed and scrubbed free from sludge. 
All steels except those containing more than 3 per cent. 
tungsten are now visibly clean and “shiny bright,” 
but after exposure to the air during scrubbing are 
covered with an invisible oxide film, which is removed 
by a dip for 30 seconds in the hydrochloric acid solution. 
The billet, while wet with the acid, is immediately 
transferred to the plating bath and made cathodic. 
Steels containing more than 3 per cent. tungsten 
are covered with a black deposit (probably tungstides), 
which cannot be scrubbed off after the anodic pickle 
in hydrochloric acid. After scrubbing, a tungsten- 
steel billet is further cleaned by treatment in a bath 
composed of 115 gm. per litre sodium hydroxide, and 
15 gm. per litre citric acid, in which the billet is made 
anodic for 15 minutes at a current density of 25 amperes 
per square foot. Following this, a 30-second dip in the 
hydrochloric acid bath prepares the steel for electro- 
plating, and it is transferred, wet with acid, to the 
iron-plating bath. 

The iron-plating bath used is a Fisher-Langbein 
solution: 4N ferrous chloride, 6N calcium chloride, 
and 0-O1N free hydrochloric acid. The bath is 
operated at a temperature higher than 180 deg. F. 
(82 deg. C.), the solution being circulated and com- 
pletely filtered during every 20 minutes. The work 
is made cathodic, and plated at a current density 
of 100 amperes per square foot or more. One hour's 
plating at 100 amperes per square foot gives a deposit 
of iron 0-006 in. thick, which is sufficient for most 
alloy steels.. The resulting plate is soft, ductile, smooth, 
and will not chip or spall off, The billet is next 
washed and dried quickly, so as to be free from rust. 
It is now ready to be assembled into a composite 
billet. Iron will weld to iron by heat pressure, but 
here there is only a very thin electrolytically deposited 
layer of iron, from rust, and unless we take 
precautions it will all scale away while the billet 
is being brought up to forging temperature. We 
would also like to get a weld entirely free from 
oxide—free, that is to say, from little islands of scale 
oxide—because wherever this oxide exists there will 
be no weld; we would weld only between the oxide 
islands after elongation of the composite billet. 








The two or more pieces that go to make up a com- 
posite billet are assembled in various ways, depending 
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upon the position and amount of the alloy steel required 
in the finished product, but each component piece 
is pressed firmly against its neighbour in a vice pro- 


vided with powerful jacks and then welded together | 


by electric arc. It must here be stressed that this 
electrie-are welding has no part in the heat-pressure 
welding to take place in the composite billet, other 


than to hold the pieces together and prevent scaling | 
away of the electrolytic iron while the composite | 
billet is being heated for forging or rolling. The | 
electric arc weld will always be ground away before | 


finish rolling, except on plates from which trimming 
of the product will remove it. 


Stainless steels can be assembled easily by electric | 


are welding into any form of composite billet, but high- 
speed steels offer afew difficulties. Being air-hardening, 
precautions must be taken to prevent cracking of 
the high-speed steel alongside the electric-arc weld. 
On larger pieces this trouble can be overcome most 


removes all material that may flow up around the edges. 
It is worthy of notice that where a perfect weld is 
| produced a steel such as high-speed steel will elongate 
during rolling almost as much as the softer backing 
material. The roll pressure on the bar as it passes 
through the rolls is vertically downward, and if the 
weld is perfect, so that there can be no slip, the two 
kinds of steel must elongate together. Sideways 
spread of the softer steel is a different problem, and is 
overcome only by special grooves in the rolls. 

Billets and Finished Material.—Fig. 4 illustrates 
some of the shapes and positions of insert that can be 
produced in finished material, and the composite 
billet necessary at the start. On small squares that 
| receive one oval pass during finish rolling, the insert 
is moved from the flat side over into the corner of the 
bar, so that it is not necessary to start with a corner 





insert billet except on large sizes that do not get an | 
oval pass. The omission of an oval pass, or the putting | 


Fig.4. BILLET ASSEMBLIES USED FOR VARIOUS FINISHED COMPOSITE STEELS 
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In making one of these special two-high composite 
slab assemblies, two stainless plates are separated by 
a mixture of aluminium oxide and silicate of soda, 
applied as a paste and then dehydrated. This mixture 
prevents the plates from welding or sticking together. 
They are electric-arc-welded entirely around their edges, 
so that they form a single watertight piece. In this 
form they are pickled and given a plating of electrolytic 
iron, then sandwiched between two slabs of backing 
steel cleaned by sand blast. These backing slabs 
are longer and wider than the stainless by several 
inches, depending upon the size of the assembly. With 
the stainless centrally located in the sandwich, the 
surrounding gap between the backing slabs is filled in 
and electric are-welded in such a way that the stainless 
has room to expand freely inside, while being protected 
from oxidation during heating for rolling. After 
rolling, the edges are trimmed off, and the separating 
material between the two pieces of stainless allows 
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readily by using double (or two-high) assemblies, so that 
no electric-arc welding need be done on the high-speed 
steel itself. 


with separating material between the two pieces of 
high-speed steel. This composite billet is 
pressure welded, then the straps are chipped off with 


a pneumatic chisel (for they do not weld to the assembly) | 


and the whole next separated into two halves. Sepa- 


ration into halves is easy because of the separating | 


material put between the two pieces of high-speed steel. 
If precautions could conveniently be taken to plate 


only one face of each piece of high-speed steel, no | 


separating material would be necessary. It is optional 
whether we use one of the specia] stop-off lacquers 
that are on the market, to prevent deposition of iron, 
or plate the whole piece and then use a separating 
material in order to prevent welding in this assembly, 
but we favour the use of a separating material because 
it is less expensive. 

An electrolytic iron coating 0-006 in. thick, when 
protected against scaling during heating by electric 
are welding of the composite billet, is sufficient for 
most alloy steels, but has to be twice as thick on high- 
speed steels containing cobalt. These steels possess 
sitch great powers of diffusion into the electrolytic iron 
that while the billet is being brought up to forging 
temperature the tungsten and cobalt in the steel will 
diffuse entirely through an electrolytic iron coating 
0-006 in. thick, and unless the coating is thicker, by 
the time the billet is ready to forge we would be attemp- 
ting to weld by heat and pressure not iron to iron 
but iron to a tungsten-cobalt alloy of iron, which cannot 
be done. 

Forging or rolling oi the composite billet produces a 
perfect weld. The temperature used is that demanded 
by the steel in the assembly that requires the highest 
temperature for good hot-working qualities. 
and twisting of the composite billet due to unequal 


coefficients of expansion are always encountered once 


the perfect weld has been made, and must be overcome 
either by using double assemblies such as shown in 
Fig. 3, or by the use of special guides. 


components, special rolls and guides must be made to 
guard against flow of the more ductile metal round 
the less ductile one. Sheets rolled on a plate mill are 
tree from both these troubles if the sheets are assembled 
and rolled two-high. Normal trimming of the sheet 


Fig. 3, page 383, shows such an assembly, | 
strapped together at the sides with strip 4 in. thick, | 


heat- | 


me ” 4 


in of two oval passes instead of one, results in the insert | 
remaining across the flat side (bar c, Fig. 4). The | 
billet for bar g (Fig. 4) can be made in two ways. | 
In one, a round bar that need not be a very tight fit 
is placed inside an alloy steel tube that has been plated 
on the inside with electrolytic iron, and the assembly | 
electric arc-welded to close up the ends. This method | 
involves the drawback that if the tube is long, a special 
anode must be set up in the plating tank that will be 
inside the tube and yet not touchingit. The plating 
bath possesses exceptionally good throwing power: | 
it will plate the inside of a hole that is 2} in. in diameter 
and 10 in. long, but it is not good enough to plate | 
properly the inside of a tube several feet long, even 
if the diameter is 6 in. The ratio between inside 
| diameter and length of piece that can be successfully 
|plated has not yet been thoroughly investigated. | 
| The other way to make the billet is to plate one side | 
of a flat sheet, and then bend it in a press so that it | 
can be electric-arc-welded with alloy-steel electrodes, | 
in the form of a tube around the centre bar. 

In the plating of stainless steel, precautions should 
be taken to prevent iron from plating on the face | 
of the stainless that is to become the useful surface 
of the finished product, because although nearly all | 
the electrolytic iron will scale off during heating | 
jand rolling, the smallest particles remaining would | 
impair the stainless properties. Also, diffusion of | 
chromium into the electrolytic iron would reduce the | 
chromium content of the surface. Grinding of the 
finished bar would remove these causes of trouble, | 
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the two finished composite sheets to be pulled apart. 
Finished composite sheets or plates prepared by 
this method may be of any thickness the plate mill 
can roll. Great reduction is not necessary to produce 
this weld: a good heat and a little reduction and the 
weld is made. Later heating strengthens the weld 
by diffusion. There is a wide field open for clad 
plates that are 2 in. thick, or more, as it is clearly in 
such heavy sections that important savings in cost 
of materia] are made. 

The welds produced by this method are free from 
oxide inclusions, and show remarkable diffusion if 
the steel is reheated for forging, annealed, hardened, 
or otherwise raised to a bright red heat after the weld 
has once been made. The mention of heat-treatment 
after welding reminds us that in choosing the com- 
ponents of a composite bar any heat-treatment that 
the finished bar may receive must be borne in mind. 
If one component is high-speed steel, for instance, the 
other component must be chosen to withstand the 
hardening temperature of high-speed steel. We have 
found two steels, one a medium-carbon manganese- 
molybdenum and the other a medium-carbon chromium- 
tungsten-vanadium steel, that are quite tough and 
undamaged after being given the hardening and 
drawing treatment of high-speed steels. Tools made 
of such composite pieces are much tougher than 
hardened high-speed steel, will withstand considerable 
shock, and ean be bent appreciably before they will 
break. 

Stainless sheets clad with ordinary 18-8 present the 





Warping | 


Where there | 
is a great difference in hot-work ductility between the | 


|of course. A good grade of black paint, chosen because | same difficulty as the high-speed steel, in that the back- 
it contains nothing that will harm the plating solution, | ing material is not left in good physical condition 
| will withstand the pickling and the hot plating solution | after the clad sheet has been heated to 2,100 deg. F. 
sufficiently well to prevent the iron from adhering | (1,150 deg. C.) for the purpose of annealing the 18-8. 
to the stainless steel. Paint and deposited iron can | However, there are 18-8 materials that do not require 
all be removed afterwards by light scrubbing, as such high temperature: 18-8 containing high man- 
it tends to peel off. Sheets or plates clad with stainless | Banese and copper, known as Armstrong metal, need 
steel have been rolled successfully from “ two-high ” | be annealed at only 1,250 deg. F. (680 deg. C.); colum- 
composite slab assemblies, which leave the stainless | bium-loaded 18-8 need be annealed at only 1,700 deg. te 
| steel free to move independently of the backing slabs | 1,750 deg. F. (925 deg. to 955 deg. C.) ; and none of these 
during heating for rolling. By this means trouble due | treatments impairs the physical properties of the back- 
to the differences of expansion between the facing and | ing steel, In all clad products where there is 4 great 
backing materials before the weld is made by rolling is | difference ofexpansion between the two steels used; if the 
overcome. When attempted as a single high job, the | weld is not excellent, heat -treatment will cause the sheet 
greater coefficient of expansion of the stainless steel |to burst or tear apart, often with explosive violence. 
causes it to tear loose the electric are welds that hold | All 18-8 clad sheets are of this kind and titanium-loaded 
it to the slab of backing steel while it is being heated | 18-8 is particularly difficult to weld. The differences 1 
for rolling. expansion cause warping in all 18-8 sheets, but repeated 
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beatings do not cause the weld to fail when made by the 
Armstrong process, and straightening does no damage. 

Quality of the Weld.—There are three important 
features of finished welds made by this method: 
(1) The weld zone is free from non-metallic matter. 
(2) The weld zone can be heat-treated in the same 
way as an alloy steel. (3) The weld zone is strong and 
tough: a graduated alloy steel from the facing metal 
on the one side to the backing meta] on the other side. 
The microphotographs in Figs. 5 to 8 and 11 and 12 





Fic. 5. Bonp Between 18-8 (Top) anD ELECTRO- 
pEPOSITED Iron (Bottom). xX 750. REDUCED 
4 IN REPRODUCTION. 








Fig. 8. 

CarBoN STEEL (Borrom). 

Zone IN CENTRE. x 500. 
REPRODUCTION. 


WELD Between 18-8 (Top) anp Low- 
Dirrusion WELD 
REDUCED } IN 


Fig.10. BEND TEST USED FOR 
SITE KNIFE STEELS 
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are taken on a section ground at an angle of 45 deg. | 
to the plane of the weld. This has the effect of making | 
the weld zone appear wider than if the microphoto- | 
graph were taken on a section ground at 90 deg. to the | 
plane of the weld, and shows more of the structure. | 
Fig. 5 shows the bond of a piece of 18-8 with electro- | 
lytic iron deposited on it. The piece was heated for 
| hour at 1,750 deg. F., and etched with picric acid. 
No inclusions are present, and diffusion has made a 
perfect weld: no forging or rolling was done on this 
sample. A weld like this between the electrolytic 
iron and the alloy steel is made by diffusion while the 
composite billet is being brought up to forging tempera- 
ture in the furnace 

Figs. 6 to 8 show completed welds between alloy 
steel and base material after forging or rolling. Fig. 6 
shows the weld, after annealing at 1,675 deg. F. between 
& 12 per cent. cobalt high-speed steel and a backing 
material of 0-60 per cent. carbon low-alloy steel, 
chosen for its toughness after the hardening and drawing 
Weatment given to the high-speed steel. That the 
white zone between the high-speed steel and the backing 
i2 this annealed sample is no longer electrolytic iron, 

t contains alloying elements picked up by diffusion, 
is best proved by Fig. 7, which shows the weld after 
hardening and drawing. Both microphotographs 








were made from samples taken only a few inches apart 
on the same bar, and both were polished at a 45 deg. 
angle to the plane of the weld, picric acid being 
employed. In such cases the annealed specimen 
invariably shows a comparatively wide white band 
of what was once electrolytic iron, which, after harden- 
ing and drawing, etches rapidly and apparently becomes 
narrower. It would seem as though part of this one- 
time electrolytic iron zone picks up ailoying elements 
from the backing material, and part of it picks up 








Fic. 6. ANNEALED. 
Fies. 6 anpD 7. WeELD Between Hicu-SPeeD 


Low-ALLoy STEEL WITH 0-60 PER CENT. CARBON (BOTTOM). 


cent. carbon and 5 per cent. chromium, fractured by 
slow, steady pressure, will break through the high- 
speed steel, which would be stronger than a pure 
electrolytic iron if it were present in the weld. Fig, 8 
shows the weld between 18-8 steel and a low-carbon 
iron backing. The sample was cut from a large bar 
that had been given a commercial water quench 
from 2,000 deg. This was etched in picric acid, 
no attempt being made to bring out the structure of 
the 18-8. The weld is beautifully diffused, and free 
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Fic. 11. Iron (Top) Depostrep on NICKEL 
(Bottom) Dirrusep 1 Hour at 1,900 pee. F. 
Dirrusion ZoNE IN CentTRE. X 1,000. REDUCED 
4 in Repropuction. SxEcrion 45 DEG. THROUGH 
Bonp. Etcnep In So.ivTion oF 50 PER CENT.) 

Nitric aND 50 PER CENT. AcETIC ACIDs. 


elements from the high-speed steel, producing the 
effect of Fig. 7. 

Physical proof that there is no pure electrolytic 
iron remaining in the annealed weld is not Jacking. 
For instance, an annealed sample of high-speed steel 
welded between two pieces of steel] containing 0-15 per 








Coty Benp Test on 18-8 Dvo-Crap. 





Fig. 12. Sree. (Borrom) anp Nicxet (Top) 
Ro.iep ToceTHerR. Drrrusion ZONE IN CENTRE. 
AFTER SOAKING. 


from al) inclusions. A piece of iron, clad with 18-8 
austenitic stainless steel, is shown in Fig. 9, bent 
back twice upon itself under compression while cold, 
one bend having the 18-8 cladding on the outside, 
and the other one on the inside. There is no weid 
rupture. Repeated heatings and quenchings of this 
18-8 clad materia] do not cause the two metals to part. 

We have already stated that the weld is not the 
weakest part of one of these composite pieces. But 
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what happens when we force a sample to break through 
the weld ? A severe test is commonly given to com- 
posite steel to be used for knife blades, which forces the 
sample to break through the weld. A transverse section 
of composite knife stock is cut from the bar, hardened 
and drawn, and broken by steady pressure applied 
as shown in Fig. 10a, page 385, In order that holes 
and slots may be freely cut before use, a backing mate- 
ria] that will remain soft after the hardening treatment 
is chosen for this composite knife stock, whereas the 
carbon-tungsten-chromium steel that is used for the 
cutting edge has a hardness of 65-C Rockwell. If this 
sample is bent until it breaks, it will break as in Fig. 
106, because the insert is so hard that it will not bend. 
When such a break’ is examined in material that 
has been welded by the method described in this paper, 
it is found that grains of the soft backing material 
adhere to the hard steel, and vice versa. e sample 
is forced to break at the weld, but hard and soft metals 
are both torn from their parent metals in making the 
break. 

T’ses and Limitations Outside the Ferrous Field.— 
This method of welding is applicable to many non- 
ferrous metals, and alloys such as Stellite and Hastelloy, 
which by its use have been successfully welded to iron 
backing material. Tungsten carbide and tantalum car- 
bide have so far defied all efforts to pickle them clean 
enough for iron plating, but further work is planned on 
this problem. There is no reason why any metal upon 
which a truly adherent iron plating can be deposited 
should not weld to another prepared piece, provided 
only that such a material would not melt at the welding 
temperature. Examples of two metals that it would be 
useless to plate with iron in this process are zinc and 
lead, as they would be molten at the temperature at 
which iron welds to iron, but copper can be successfully 
iron-plated and then welded. A flash coating of 
copper to receive the iron plating might be useful on an 
alloy steel if prevention of carbon migration across 
the weld is desired. Fig. 11 shows the diffusion zones 
between nickel plated with iron, by the method des- 
cribed in this paper, and then heated for 1 hour at 
1,900 deg. F. (1,040 deg. C.). The extent of the diffusion 
of the nickel into the iron in Fig. 11 may be compared 
with Fig. 12, which shows the diffusion ‘produced in 
common commercial practice when sheets of nickel and 
iron are rolled together and soaked for about 10 hours 
in a soaking pit. Notice the narrower diffusion zone in 
Fig. 12, despite the fact thut the material was soaked 
ten times longer, and also the globules of oxide. This 
sample was etched in 50 per cent. nitric and 50 per cent. 
acetic acids. The chemically-clean surface upon 
which the iron is electroplated in this procesa is the 
factor that makes for successful diffusion during subse- 
quent heating. 








WRAPPING MACHINERY.* 
By Frepertck Grover, M.1.Mech.E. 


(Concluded from page 360.) 


A creat deal ofingenuity has been expended on feeding 


delicate webs of paper, tin, or aluminium foil from rolls, 
and cutting registering them so that a design 
printed on the foil at spaced distances keeps its correct 
relative position on the objects being wrapped. When 


rolls of tin and other foils became available the problem | 


of paying out the foil from a heavy cylinder of practically 
solid tin had to be faced. The tensile strength of a 
-— of foil is small; the roll may weigh 10 Ib, or more 
and have a comparatively large moment of inertia. 
The problem is how to set this mass of metal in motion 
by the tangential tension on the strip without breaking 
it, and to provide some braking action which will 
increase if the roll pays out. too much, and diminish if 
it pays out too little. Moreover, the braking action 
must be controlled so that the tension on the web of 
foil is to all intents and pur constant and well 
within the breaking stress. The major factors in the 
problem appear to be (1) that the tension on the web 
must be relatively small; (2) that the foil reel should 
be mounted on bearings as frictionless as ible ; 
(3) that a variable brake should act on the foil spindle 
so that the restraint shall weaken as the turning 
moment diminishes ; and (4) that the regulation of the 
brake pressure should depend entirely upon the amount 
of web paid out at any particular time. 

A diagram of a fo'l-tensioning device is given in 
Fig. 10. In this diagram r is the foil reel on ball 
bearings, g is a guide roller so placed that the web of 
foil w is parallel with the return portion w,; the 
spindle of another guide roller carries a freely pivoted 
parallel pair of inclined arms a, the top end acting 
as the brake arm. A pair of intermittently-operated 
feed rollers f carry the foil forward step by step, and 
at each pause the knife & severs the web. The arms 
@ are counterbalanced by an adjustable tension 
spring «, A brake drum b is keyed to the foil spindle. 


* Paper read before the Institution of Mechanical 
Engineers on Friday, March 20, 1936. Abridged. 


The web passes round the jockey roller j, which rests 
on the arm a. ' The tension of the spring s is adjusted 
| so that when j is close to the bottom of the incline its 
| weight is sufficient to tighten the brake until it stops 
| the roll of foil from turning. When the feed rollers 
| f start, the jockey immediately rises up the slope. 
The foil tension is slightly increased by the upward 
| acceleration of the jockey, the brake band slackens, 
and the foil reel begins to pay out its web. When 
the feed roll stops for the cut the jockey goes down the 
| slope, tending to arrest the turning of the reel. By 
| adjusting the spring s when the machine is in motion 
| the jockey can be made to rise and fall about a mean 
| position, with the foil roll rotating steadily all the 
|time. Many other paying-out devices have been 


| designed, but the simplicity of the arrangement just | 


| described has ensured its survival. 

The most significant departure in design of pay-out 
gears arises from the use of very heavy reels with 
long lengths of cut. In such cases the weight of the 
reel may be such as to need more force to set it in 
| motion in the time allowable 
| than can be applied through 
| the medium of the web itself, 
jand it therefore becomes 
necessary to have an inde- 
pendent driving power ap- 
| plied.to the reel spindle under 
| the control of a light jockey 
weight whose position deter- 
mines when the reserve power 
is to be applied. The web 
tension is then the same for 
| all weights of roll. 
| When reel feeds were first 
| fitted to wrapping machines 
| it was customary to display 
names on the wrapper by 
| printing them in close repeti- 
tion, so that wherever the 
web was cut the names ap- 

on the face of the 

tablet with an appearance of uniformity. But some 
manufacturers were not satisfied with this, and required 
advertising in panel form over the face of the tablets. 
It will be realised that a printed wrapper fed from a 
reel by intermittent rollers or any other means cannot 
be relied upon to keep in register with the tablets. 
This demand, therefore, opened up an entirely new 
situation as regards wrapper feeds, which was met in 
two ways, one being to teed printed wrappers cut to 
size in the bulk and extracted from a pile placed in 
a hopper on the machine, and the other to print the 
desi on a continuous reel, ing at the same time 
small ‘pectisialine in the web to control the feed. 

Registering apparatus for continuous strip control 
with perforated holes may be divided into methods 
functioning (1) purely mechanically ; (2) mechanically 
but with air-pressure control; and (3) electro- 
| mechanically. In the first the essential feature is that 
a pin or the point of a light pawl is made to enter 
the perforation as the web comes to rest. This can 
always be done by making the pin, say, half the 
diameter of the hole, because no single variation from 
| hole to hole will exceed 4, in. What is being attempted 
| is to prevent an accumulation of small errors. Having 
engaged the pin, the web is momentarily released from 
all other restraints excepting that of the pin, and a 
very slight drawback pressure is applied so that the 
forward edge of the hole is always brought into contact 
with the pin. 

In the case of mechanical control actuated by air 
pressure the principle is similar to that of the mech- 
anical piano player. The web of paper is drawn over 
| partially-exhausted chamber having on one side a 
| flexible diaphragm which is contracted by the partial 
}vacuum. So long as the hole in the web does not 
| stop over the opening ever which the web is travelling 
| nothing happens, but as the paper creeps forward the 
| air rushes through the small port, the diaphragm dilates, 
| and operates on the feed so that the next cut is slightly 
| shorter. 

In the third method—electromechanical—the paper 
is used as an insulator for a low-tension current, and 
| two contacts are spaced just slightly wider apart 
| than the diameter of the perforation. These are lowered 
| on to the web every time it stops. If the paper is in 
| the correct position neither contact will complete the 
|ecireuit. If the paper advances, the forward circuit is 
| energised and an electromagnet pulls over the control 
| bar, say to the right. If the paper lags behind, the 
|other circuit comes into play and the bar is pulled 
jover to the left. These differential movements are 
| easily made to regulate the feed, and have the advan 
| that the correction of positive or negative feed is working 
about a central point which represents the preeise length 
of wrapper. In consequence of this feature, the control 
is much closer to the mean length wanted. Some 
controls are made to act only one way. In these gears 
the web is given a slight bias in the forward direction, 











and when the several positive errors add up to say 
zy in., a trip operates so that % in. is taken off the 
next cut. This means that the error is only controlled 
to within + 4 in. of the mean length. 

All the gears described necessitate a perforated web. 
In the case of the light cellulose webs now in use, 
printing and perforating is not easy, and in consequence 
of this an entirely new method is adopted which 
depends upon the action of light on a photo-electric 
cell. These cellulose wrappers are transparent and a 
beam of light focused on the web will pass through it 
and set up a minute current in the cell placed on the 
other side of the sheet. This is amplified, and relays 
set up more current so that magnets may be operated 
and levers moved to effect changes in feed. The 
great advantage of this form of control is that some 


| opaque part of the design printed on the web can be 


used as the registering point. When the web used as 
a wrapper is itself opaque, the light beam and the cell 
are placed on the same side of the wrapper. The 
beam is projected at an angle of 45 deg., and its reflec- 
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tion is caught by the cell, which is as near as possible 
| to the focus point. 

Mechanisms for feeding cut sheets stacked in a 
vertical or inclined hopper fall into two main categories, 
namely (1) those taking the sheet from the top of the 
pile; and (2) those taking it from the bottom of the 
pile. The latter scheme has the advantage that the 
hopper can be replenished whilst it is working, but its 
use is limited to small sheets. In cases where the 
superposed stack is heavy it becomes impracticable to 
drag out the bottom sheet, although in some cases 
this difficulty may be alleviated by arranging for a 
slicing blade to enter the stack above the bottom sheet 
and so support the weight. Even this is unsatisfactory 
for sheets approaching a square foot in area, and in 
such cases it is therefore usual to feed from the top. 
In either case the question of separating the sheets 
has to be considered and means provided for taking 
only one sheet at a time. This becomes impossible 
for flimsy fabrics of a sticky nature such as waxed 
paper and only substantial grades can be used. 


In separating the sheets, considerable use is made 
of the fact that the friction between rubber and paper 
is much greater than the friction between sheets of 

r. For instance, if a pair of rubber pads press 
lightly on the top sheet of a pile of sheets hemmed in 
with walls on all four sides, and if the rubbers are 
moved towards one wall, they will carry the top sheet 
with them and buckle its edge against the obstructing 
wall, whilst the sheets below remain straight. If then 
the rubbers stop and the obstruction is caused to 
collapse, the buckle will straighten out, making the 
edge of the sheet project beyond the pile so that it 
can be carried away by suitable grippers. Or again, 
if instead of a retaining wall to create a buckle two 
needles are placed about an eighth of an inch from the 
back edge of the sheet and are made to penetrate 
through five or six sheets, the rubber will drag the 
top sheet out by pulling it through the needles, but 
the friction between the top and second sheet is not 
sufficient to drag out the second sheet from the needles. 
When this method is used the damaged side of the 
label is always concealed by being folded inside. 

Another principle, namely air suction, is much used, 
both on printing machine feeds and on wrapping 
machines. In all these uses it is essential that the 
sucker be applied to the corners or edges of the sheet, 
so that every chance is afforded for the inlet of air 
between the sheets. With porous papers it is better 
to prevent the suction orifice from making actual 
contact with the paper, and to rely upon the inrush of 
air to draw the sheet towards the sucker and so avoid 
exhausting the air from the layers of paper lower down 
the pile. Still another means of lifting the top sheet * 
by pressing gummed surfaces vertically downwards on 
to the pile and then lifting the sheet that sticks to the 
surface. The gum is applied where it is wanted to 
attach the label to the tablet. 
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THE SCOPE OF THE CONSTANT- 
ANGLE ARCH DAM. 


By R. A. SurHERLAND, Assoc.M.Inst.C.E. 


Tse arch dam has by now an established and 
unbroken record for safety and stability under very 
varied conditions. Many arched dams have been built 
of exceedingly slender dimensions, and yet no arch 
dam has ever failed. Yet it is still not uncommon 
to see dams of the gravity type being built in 
places where both the dimensions of the site and the 
nature of the foundation rock are ideally suited to 
the construction of an arch dam. Possibly one 
reason for this is that there is no very obvious 
criterion as to whether a site is or is not suited for the 
economic construction of an arch dam, short of 
actually making a trial design and computing the 
quantities. Many sites are so narrow that it is 
obvious that the arch dam is the best means of 
impounding water, while others are so wide that the 
arch dam is at once ruled out. There remain a 
numerous class of sites where the arch dam is not 
an obvious solution, and where, therefore, by force 
of habit, a gravity dam is designed and built. This 
is unscientific and uneconomic, and the following 
notes, it is hoped, will enable engineers to decide 
on its merits the question as to whether or not an 
arch dam should be attempted at any given site. 


Fig.3. PACOIMA 


El.2025 


The principle of the constant-angle arch dam was 
discovered by Lars Jorgensen of Berkeley, Cali- 
fornia, and has frequently been described.* Its 
purpose briefly was to compel the water load to be 
transferred to the sides of the canyon by arch 
action, even at the lower elevations of the dam 
where arch action in a plain arch dam begins to fail. 
This resulted in a stronger and more economical 
structure, the economy of this type of arch dam 
depending on the fact that the quantity of materia] 
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115 deg. No fewer than 54 dams of this type have 
been built, including three dams, Pacoima, Diablo 
and Sautet, each of which was at the time of com- 
pletion the highest dam in the world. There is no 
structural reason why a large number of dams of 
this type should not still be built in various parts 
of the world. 

The writer some years ago presented a paper, 
dealing in general principles with the economics 
of water storage, which was discussed and published 
in America.t In it he used the following phrase : 
“It must be remembered that favourable circum- 





stances, such as very resistant rock foundations, 


Fig.4. 




























TABLE I.—Parricutars or Dams REFERRED TO In FicuRE 4. 
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No. | Name. Ht. Ce | n [crest Length | Span. | Notes 
| 
1 | Gerber .. Pv 7" wl e. 70 25-25 1-53 — 375 
2 | Kerckhoff ty bia vA me 108 -40 1-53 _ 450 
3 | Mad River Es = .. = 140 47-89 1-35 —_ 210 t 
4 | Juncal sas ne is o a 160 2-91 1-87 — — 
5 | Mission Gorge No. 3 os a ot 160 0-83 2-08 _ — *tt 
6 Waterville od oe -_ sd 167 118 1-25 — 600 arch bd 
7 | Salmon Creek .. me f ~~ 168 11-34 1-68 640 545 
8 | Coomera .. oe é as iti 170 23-39 1-47 _ — t 
9 | Jogne ae Jie ws sig <a 170 0-175 2-28 aa 243 
10 | Hegan.. xe oy 7 a 174 6-08 1-88 612 arch — *t 
1366 
incl. abts. 
ll | Bullards Bar =. " - aN 183 10-5 1-60 — 440 
12 | Nathan .. y a3 Re Lf 205 10-43 1-68 ~ ao t 
13 | Santeetlah 2 a of oe 215 115 1-28 tb 340 arch 
for lower 100 ft. 1120 
ee incl. abts. ° 
l¢ | El Capitan bs sie bs ad 220 65-04 1-42 — 725 *t 
15 | King River - ne “he Ks 240 1-68 1-87 ome eon t 
16 | Big Tujunga No. 1 » Se oy 250 20-15 1-43 — 420 *t 
17 | Narrows .. ch da - oF: 250 9-08 1-68 sad eee *+t 
18 | Lake Spauiding -- 25s ksi; 275 1-47 1-99 “en 770 * 
19 | Lake Cushman .. : ¢ v 27 5-25 1-64 a, 340 arch * 
20 | Warragamba... " 6 ah 310 21-30 1-51 _ — t 
21 | Pacoima .. = an »s ~ 375 0-292 2-12 700 540 * 
2 | Diablo. *% : bs & 385 170 2-06 — 540 * 
arch 990 
incl, abts. 




















Explanation of notes :—* Has gravity abutment or abut ments. 


The only class of arch dams dealt with here is the 
Sonstant-angle arch dam. This type of dam may be 
built in any site where a plain arch dam could be 
built, and will give a resulting economy of material, 
and further it may be built in many sites not adapted 
for the plain arch dam. 


t Designed but not built. ~ Overhung type. 


in an arch carrying a water load is a minimum for a 
subtended angle of about 130 deg., and is not very 
far above the minimum for angles down to about 





* Trans. Am. Soc. C.E., vol. \xxviii, 1915; Water- 
works Handbook, by Flinn, Weston and Bogert, Masonry 





Dams, by Wegmann, &c. 









may influence the design of an arch dam to a much 
greater extent than in the case of a gravity dam. 
The profile of the latter may be varied only between 
comparatively narrow limits, no matter how 
excellent the site, but an arch dam may be pro- 
portioned so as to use more effectively the strength 
of the foundations and of the materials of con- 
struction.” That this is not yet sufficiently 
generally realised is shown by the fact that there are 
many dams of the gravity type, even built in recent 
years, standing on excellent foundations and in 
sites where the use of half the amount of concrete 
would give a much higher factor of safety if applied 
to the construction of an arch dam. The dis- 
parity between gravity and arch dam quantities 
tends to increase instead of diminishing, because the 
theory and practice of arch dam design and the 
technique of concrete production are constantly 
being improved, resulting in the safe use of higher 
stresses and therefore of smaller quantities of 
concrete, while the weight of concrete, on which the 
stability of a gravity dam depends, is practically 
invariable, and at the same time the design of 
gravity dams tends to become more conservative, 
partly on account of the revision of ideas con- 
sequent on the disastrous failure of some dams of 
this type. Twenty years ago, a gravity dam having 
a base width of about 67 per cent. of the height was 
considered safe, but such a dam would not now be 
built. 





? Trans. Am. Soc. C.E., vol. xcvi, 1932. 
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Coming now to a consideration of the economy 
of building a constant-angle arch dam on any given | THE CONSTANT-ANGLE ARCH DAM 
site, it is first necessary to draw attention to the oo 
differences in shape of sites where solid concrete 
dams are built. Figs. 1 to 3 show the profiles of 
three sites where dams have been constructed, all 
in the United States. The site shown in Fig. 1 is | 
that of the Melones Dam, that in Fig. 2 is the site of | 
Stevenson Creek, where an experimental arch dam | 
of very slender dimensions was built and tested, and | 
Fig. 3, shows the Pacoima site of the Los Angeles | 
County Flood Control District. 

The majority of sites where masonry dams are | 
built are of the U shape, similar to that shown in 
Fig. 1, in which the slope of the sides of the canyon 
is concave towards the river. Sometimes, how- 
ever, good sites of the second or third type occur, | 
where the sides are approximately straight or even | 
convex towards the river. Some sites are partly of 
one type and partly of the other. 

It will be obvious that each of these types of site 
has a characteristic of its own, as regards the amount 
of concrete per lineal foot of dam at different points 
of the length, and it is profitable to examine these 
characteristics in order to arrive at an understanding 
of the economic comparison between the use of a 
constant-angle arch dam and any other type of 
dam applied to the same site. It is a fact, verified 
by experience, that the properties of a site can in 
almost all cases be closely approximated to by 
means of a simple mathematical expression having 
two constants, of which one, a coefficient, indicates 
the relative width of the site at any given height, 
while the other, an index of the height, denotes the 
shape of the valley sides, or the “type” of site. : i ; 

This subject is discussed in the paper referred to, +. 6. Lake Spautpine Dam. 
but will be briefly mentioned here. If the sides of 
the gorge were perfect curves, the width could 
generally be expressed as a constant times a power 
of the height. However, to smooth out irregu- 
larities, or rather, to enable an average to be struck 
with more confidence, it has been found in practice | 
better to plot area up to a given height in terms of | 
the height. From the area-height curve, plotted | 
on logarithmic paper, as shown in Fig. 3, the values | 
of the constants C, and n may be obtained in the | 
expression A = C, H”", where A = area in square | 
feet from bottom of site to height H, and Cg and n | 
are constants. Where arch dams are considered, | 
the site is naturally plotted from chords measured | 
across the curve where the dam will lie, in other 
words, it represents the actual ground surface on 
which the dam stands, It may be noted in passing 
that this expression does not assume the site to be | 
symmetrical. In Fig. 1 is shown dotted the 
theoretical or “ idealised” site which the formula | 
adopted represents. 

The values of the constants C, and n have been 
obtained for a very large number of dam sites, and 
Fig. 4 shows the relation between these constants 
for a number of sites (as listed in Table I) where | 
constant-angle arch dams have been actually built, 
or in a few cases where dams of this type were pro- 
posed and designed, but not built. It is obvious 
that the higher the point on this diagram, for a 
given value of n, the wider will be the site, and the | 
upper limit of the plotted points has been arbitrarily 
delimited as shown, Thic upper limit shows values | on! walk a0. cinchanies! tidstesiten . Vie nae 
of C, with respect to n for which it has been found THE LEIPZIG FAIR. | across the gap consists of a rigid grooved ber with 
economical in the past to build dams of the original | (Concluded from page 333.) la slightly convex contour . The teeth of the 
constant angle arch type; in other words, the} Ix concluding our account of some of the ex-| chain are set in the usual manner and the width 
maximum relative width of each type of site (a8/ hibits at the Leipzig Fair, we have not confined | of the guide bar is a little less than that across the 
defined by n) for which dams of this type have been | qurselyes to machine tools. The inclusion of| teeth, so that the bar does not jam in the cut. 
constructed to date. | machines of various kinds, which differ from British | The chain is driven by an electric motor mounted 

The “ idealised sites for three dams repre- | practice has accordingly rendered this final article on the frame, transmission being by means of 4 
sented by points on vhe line shown in Fig. 4 have | somewhat miscellaneous in character. A beginning | cased-in chain as will be gathered from Fig. 24. 
been drawn for comgerson = Fig. 5, which also | may be made with some woodworking machinery. | This view also illustrates the manner in W hich 
shows the crest elevations of the dams. This! 4 new adaptation of the chain-type saw was|the saw is held when making a cut, though the 
diagram may be used to determine roughly whether | .j,5wn by Messrs. Maschinenfabrik Dolmar, Altona. | arrangement of the handles is, perhaps, clearer in 
any site being considered is at least as good “8/ This saw is primarily designed for tree-felling and | Fig. 23. The principle underlying the design of the 
typical wide sites on which dams of the original | ss-cutting logs and is, therefore, of the portable | saw is that of keeping the return strand of the cutting 
constant angle arch type were built many years type. Two views of it are given in Figs. 23 and 24, | chain clear of the cut as, it is stated, saws in which 
ago, and may thus promote confidence in consider-| pjate XXIV, the view in Fig. 23 showing the saw| this strand passes through the cut are liable to 
ing an arch dam. It is noteworthy that the two! with the cover removed in order to display the run | damage from its sudden jamming. The top of the 
earliest constant angle arch dams built, ®/of the cutting chain. The frame is, of course,|cut with the log supported as shown would, for 
Spaulding and Salmon Creek, were, at the tume, of | U-shaped to permit a log, of the full diameter | instance, close on such a strand. 
such bold design as regards their crest span. Views | that the gap will admit, to be cut. The chain, as| The four-side floorboard planing machine illus- 
of these two dams are shown in Figs. 6 and 7. will be seen, is supported for practically the whole | trated in Fig. 25, Plate XXIV, was shown by Messrs. 
(To be continued) of its length. A tensioning device is provided | Teichert and Sohn, Liegnitz. The planks on entering 




















Fic. 7. Satmon Creek Dam. 
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the machine are cleaned on the underside by a 
revolving brush, so that no dirt shall be carried | 
on to the table surface. There are four feed rollers, 
which may be given eight rates of feed between | 
5 m. and 42 m. per minute. Following the feed | 
rollers is the underside rotating cutter, after which | 
come two fixed finishing knives. Above these is a | 
four-roller hold-down device and both the cutter | 
and knives are mounted in boxes which can be | 
removed laterally from the bed. The knives have | 
independent cutting adjustment. The top rotating 
cutter then follows. This is adjustable vertically 
and is fitted with a chip removal exhauster. This 
cutter and the under cutter can be changed by | 
removal of the front bearings, which are mounted | 
in auxiliary slides. Beyond the top cutter are two 
rotating side cutters. These are staggered across 
the machine and an adjustable hold-down is fitted 
between them. A fifth rotating cutter is provided 
at the outer end of the machine. This is chiefly 
employed for moulding operations on the under 
side and has both vertical and horizontal adjustment. 
It has an independent hold-down. Adjustment 
both ways is also arranged for on the top and side 
cutters so that moulding may be carried out by 
them if required. The machine is driven by 
individual electric motors for all five cutters, the 
feed gear, and the chip-removal gear. The motors 
are controlled by push-buttons grouped on the 
panel seen immediately below the top cutter. All| 
the shafts are carried in ball bearings. 

Teichert and Sohn also showed a new vertieal ' 
type of dovetailing machine. This is‘ illustrated 





in Fig. 26, Plate XXIV, and will handle box 
sides up to 28 in. wide and 2 in. thick. The 
wood is clamped in either of two _ positions 


vertically, that is, with the end face at right angles 
to the cutter axis or parallel with the axis. This 
depends upon the type of dovetailing that is required, 
awide variety being possible, e.g., square or rounded, 
open or secret, parallel or wedge-shaped. The 
cutter, which runs at 8,000 r.p.m., has vertical | 
adjustment for spacing the notches. The slide | 
moves in gibbed ground ways and the vertical| 
traverse is effected by a rack and pinion motion 
controlled by spacing bars and cam gear. Scales 
are provided for determining the pitch of the dove- 
tails. For transverse, or feed, motion, the cutter head 
is carried in ball-bearing guides. The motions are 
hand-operated. The cutter spindle is driven by 
belt from a motor carried on a swinging arm, The 
correct tension is maintained, as the cutter is 
traversed up and down, by means of the spring 
shown. 

Several unusual types of cylinder-bore finishing 
machines were shown by Messrs. Ernst Krause, 
Wien-Berlin. Of these, we illustrate in Fig. 27, 
Plate XXIV, the universal type with four vertical 
spindles though it can be arranged with six spindles. 
A cardinal feature of all the machines is that the 
spindles are operated from the base of the machine, 
that is, they project through the table and travel 
upwards whilst making a cut. The advantages 
claimed for this arrangement are that the centre 
of gravity of the driving gear is kept low and 
the machine is thus rendered practically free 
from vibration when running. Further, as the 
table is entirely unobstructed by any overhead 
gear, the work is easily loaded and unloaded and is 
accessible on all sides. The machine is shown in 
the illustration with an eight-cylinder block held 
Ma fixture bolted to the table. The block is 


working accuracy is within +0-005 mm. The 
chips are automatically removed and the spindle 
bearings are protected from them. The feeds are 
changed by means of pick-off gears. The driving 
motor is independently mounted at the rear of the 
machine. It is of the three-pole change type, the 
variation thus provided giving, together with pick-off 
gears, a total of six speed changes. Motor control 
is by means of a pedal-operated switch at the front 
of the machine. Several other patterns of this 
machine were shown including a three-spindle 
one for boring very small holes. This had six 
spindle speeds up to 4,200 r.p.m. Another machine, 
also with three spindles, showed an arrangement 
of fixtures so that three different pieces of work 
could be finish-bored simultaneously. A  two- 
spindle machine for the finish-boring of gudgeon 
pin holes in pistons was provided with a turntable 
with loading and unloading positions and for rough 
boring and finish boring. 

An _ internal-combustion engine designed for 
running on gas oil, crude oil, paraffin, &c., was 
shown by Messrs. Motorenwerke, Mannheim, A.G. 
In the photograph of a 6-cylinder four-stroke cycle 
engine of this type shown in Fig. 28, page 390, it 
will be noticed that the fuel-injection valves are 
not situated in the cylinder head, and are, moreover, 
inclined. The reason for this will be clear from 
the section of the cylinder given in Fig. 29, page 390. 
The cylinder head contains a spherical compression 
chamber provided with a relief valve and having 
the passage between it and the cylinder bridged 
by a grid. ‘The injection nozzle is arranged so as to 
discharge on to this grid. The piston clearance is 
kept as small as possible, so that during compression 
the major part of the air is compressed in the 
chamber. When admission of the fuel and conse- 
quent ignition takes place, the air in the chamber 
rushes out through thé grid openings in a number 
of streams which strike the issuing fuel. It is 
stated that the arrangement gives an effective 
combination of atomisation and turbulence, and 
that very complete combustion of the cheap fuels 
used takes place. 

The hydraulically-operated rotary air compressor, 
shown somewhat diagrammatically in Fig. 30, 
page 390, was a new machine exhibited by Messrs. 
I. M. Voith, Heidenheim (Brenz). The principle 
underlying the design is that of compressing the 
air by pistons of water, the object being to deliver 
the air in a cold state and without contamination by 
éither oil ordust. The machine consists of a cylinder 
a, in which a multi-armed rotor b revolves round 
a hollow shaft placed eccentrically to the cylinder. 
The problem of making ccntact between the rotor 
arms and the cylinder has been solved by hinged 
tips to the arms, which are kept against the cylinder 
wall by centrifugal action, and are therefore self- 
adjusting as regards wear. The several compart- 
ments of the rotor are of course cut off from one 
ancther, and all have a port in the boss. The 
hollow shaft is formed with two passages com- 
municating with the outside by ports. The water 
content of the compartments when the compressor is 
at work is held to the outside by centrifugal force, 
and is the same amount in each compartment. 
This does not, at first sight, appear to be the case, 
but a study of the drawing will show that the 
volume between the lowest pair of arms and that 
between the highest pair differs considerably. The 
water is thus forced towards the boss as the com- 
partment travels round from the top to the bottom, 
and the air space correspondingly decreases from 





pushed into the fixture from the end and positioned 
longitudinally by a stop. It is then lifted from the 
loading blocks and clamped against the top of the 
fixture by means of the bar lever seen at the front. | 
In the first finishing operation the first, third, fifth | 
and seventh cylinders are bored after which the | 
spindles are retracted and the table traversed by | 
hand to bring the remaining cylinders into line | 
With the spindles, the table being, of course, slotted | 
m way of the spindles. The centres of the spindles 
can be adjusted and their axes aligned, micrometer 
gauges being provided for both adjustments. The 
and return movements are automatically 
controlled by dogs on the dial control plate, seen 
at the right. Control of the spindles is obtained 
single lever. The spindle bearings are provided 





With forced lubrication and are water-cooled. The 


a maximum to practically zero. 

The air enters at c, and, following the compart- 
ments round in a counter-clockwise direction from 
the bottom to the top, it will be seen that the 
volume of the compartments increases. Air is 
thus drawn in. When the volume begins to 
decrease the air inlet is cut off by the closing of the 
ports in the bottom of the compartments. Follow- 


| ing the rotation from the top to the bottom, it will 


be seen that the volume progressively decreases, 
thus compressing the air contents. At maximum 
compression the compartment port is opened to d, 
which is the discharge passage. The small port 
near d is for the purpose of filling the compartments 
initially with water, and of making good any losses. 
Any water carried in the compressed air is removed 


by a separator, an operation stated to be effectively 
carried out so that the compressed air is quite dry. 
As the water absorbs the heat generated in com- 
pression, the air is also cool. The water entraps 
any dust carried in the air, and serves for lubrica- 
tion, no oil being used in the compressor itself. It 
is stated that the compressor will give deliveries 
up to a pressure of 114 Ib. per square inch. 

In connection with the exhibits of internal- 
combustion engines, two trends are noticeable. The 
first is the revival of the gas engine using illuminat- 
ing gas, wood gas, natural gas. A number of new 
engines burning these fuels have been developed, 
whilst other engines have been designed which can 
be changed over when required from oil to gas. 
The gas supply is obtained by either of the old 
methods of drawing from the town mains, or of 
using independent gas producers, but the newer 
method of compressing gas in bottles at a central 
station and delivering it to the user in this form 
seems to be gaining ground. The other tendency 
is that towafds alternative sources of electric 
supply. On almost every stand of this section 
were to be seen emergency generating sets driven 
by oil or gas engines. As these sets are intended 
for use only in case of interruption of a municipal 
or other supply, there is no elaborate provision for 
accumulators as in, say, domestic sets in isolated 
situations. In some cases there are small accumu- 
lators for starting, in others starting is effected by 
compressed air. In each case a switch only is 
needed to make the change-over, and the general 
time required for starting up is said to be about 
15 seconds. The starting mechanism repeats itself 
automatically should a failure to start at the first 
attempt occur. When the normal supply of current 
becomes again available, the emergency generating 
set shuts down automatically. 

Referring to the system of supplying compressed 
gas in bottles, the bottles are obtainable at various 
gas-works stations, but at present not all of them 
are equipped with the necessary compressing plant. 
The portable set illustrated in Fig. 34, Plate XXV, 
and made by Messrs. Rheinmetall-Borsig, Borsig, is 
designed for visiting the stations and charging the 
bottles. The set is driven, as regards travelling, by 
a gas engine from which a power take-off drives 
the compressor, when the set is stationary, through 
Vee-belts. The compressor is of the four-stage 
type, and charges the bottles at a pressure of nearly 
6,000 Ib. per squareinch. The gas is cooled between 
each stage in the tubular coolers at the rear of the 
machine, and a filter on the charging pipe to the 
bottles intercepts any moisture or oil. As an 
additional precaution, the gas supply to the com- 
pressor suction is also filtered. The compressor 
eylinders are lubricated by a special high-pressure 
device, and the working parts have forced lubrica- 
tion. A somewhat similar arrangement is adopted 
for stationary plants. The type of single-stage 
compressor used for gas, ammonia, &c., by Messrs. 
Rheinmetall-Borsig is shown in Fig. 31, page 391. 
The cylinders are of uni-flow type, the gases passing 
directly through. The pistons are hollow, and the 
suction valves are mounted on the top. The gas 
reaches the valves through a port in the cylinder wall, 
which is uncovered at all points of the stroke. The 
delivery valves are mounted at the top of the 
cylinders, and are held in place by strong springs 
between them and the cylinder covers. The cylinder 
heads are water-cooled. The valves are of the ring 
type, and the full area of the cylinder being avail- 
able, have ample area and correspondingly low lift. 
The clearance space between the two sets of valves 
is particularly small. Cylinders of this type were 
fitted to a four-cyliider ammonia compressor shown 
by the firm, and stated to be the largest hitherto 
constructed in Germany. It was belt driven, and 
required 180 h.p. 

Messrs. Krupp Germaniawerft, A.-G., Kiel- 
Gaarden, exhibited a four-cylinder, fourstroke cycle 
Krupp-Diesel engine modified for using gas supplied 
from a producer. This engine, when running at 
1,100 r.p.m., develops 75 brake horse-power when 
running on oil, and 55 brake horse-power on gas. 
The firm's exhibit also illustrated the generation and 
use of producer gas in a commercial vehicle. The fuel 
used is coal, and the producer is of the cylindrical 





type with a conical bottom lined with firebrick. 
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A single charge is sufficient to run the vehicle for 
250 km., and the ashpan is sufficiently large to hold 
all the ash and clinker generated on the journey. 
The gas is withdrawn from the producer by an 
internal pipe of heat-resisting material, and with 
its orifice situated at the top of the combustion 
zone, that is, about half the height of the producer. 
On its way to the engine the gas passes through 
an evaporator round which a varying quantity of | 
water is circulated. The steam resulting from the 
evaporator is delivered to the gas stream later in 
the circuit, a regulating device being fitted to 
ensure that the volume of steam is proportioned 
to the load, so that the quality and composition 
of the gas is constant, whatever the load may be, 
filtered air being also added at the outlet of the 
system. After leaving the evaporator, the gas 
passes through a separator in which the coal oil is 
extracted, this oil being stated to be suitable for 
use as fuel under boilers, or even in Diesel engines. | 
The gas then passes successively through a dust 
extractor and a cooler, the latter being of the 
radiator type. A by-pass is fitted before the 
outlet to the engine for the discharge to atmo- 
sphere of the gases generated during the lighting-up 
period of the producer. These gases are extracted 
by a smaller rotary exhauster driven from the 
lighting batieries. When this producer system is | 
uged on stationary plants, a gas-washing apparatus | 
may be added and the ash and clinker may be | 
continuously removed. 

Another example of a power vehicle driven 
by a gas engine is seen in the locomotive illus-| 
trated in Fig. 35, Plate XXV. This locomotive is 
provided with a 90-h.p. Deutz gas engine and a 
Deutz gas producer working on anthracite coal. 
The producer is fitted at the rear of the cab, and 
the whole arrangement compares well in appearance 
with recent examples of oil-engined locomotives. 
The locomotive was shown by Messrs. Motoren- 
fabrik Deutz Ak-Kéin-Deutz. Messrs. Humboldt- 
Deutz showed an 8-cylinder 800-h.p. vertical | 
Diesel engine which, with a slight modification, 
can be run on gas. This engine illustrated 
very well a marked tendency towards the 
general adopiion of supercharging for Diesel engines 
by the fitting of a tucbo-blower driven by the| 
exhaust gases. In the engine in question, the| 
blower is attached direct to the ends of the air and | 


connecting pipes and minimising heat losses. The | 


| vertical gas engines are, in the main, similar to its 


| ignition device is chain-driven from the crankshaft 
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Hypravutic Rotary Arm CoMPRESSOR ; 
Messrs. I. M. Vorru. 
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lt appears to be generally accepted that an over- 
load of 20 per cent. on the normal rating of this 
class of engine is obtainable by supercharging. 

Of other firms showing engines convertible for 
running on either oil or gas, Messrs. Motorenwerke, 
Mannheim A.G., may be mentioned. The firm’s 





Diesel engines, the chief differences being in the fitting 
of a gas-air mixing valve and an electromagnetic | 
ignition system instead of fuel-injection pumps and 
nozzles. Starting in the gas engines is effected by 
compressed air from an independent compressor. 
The gas-air mixing valve is arranged to provide for 
uniform composition and mixing independently of | 
the particular load on the engine, and it may be | 
readily changed should a gas of different properties 
from those upon which the original design was based 
be used. Power and speed control is effected by a 
governor which not only regulates the amount of 
air and gas required, but also automatically allows 
for any variations in the supply pressure. The 


or camshaft. 
Messrs. Deutsche Werke A.G., Kiel, exhibited a 
stationary three-cylinder engine suitable for either 





exhaust manifolds, and is thus at the level of the | gas or oil, the necessary minor changes for conver- Leipzig. It will be remembered that tl 
cylinder tops, a neat arrangement eliminating | sion from one fuel to the other taking only a few| operated by benzole, and is, in effect, a sort 


hours to effect. When running on oil at 400 r.p.m. 


turbo-blower naturally accommodates itself auto-| the engine develops 186 brake horse-power, and | operation by a single man who holds the end « ce 
matically to varying conditions of engine load. when running on gas at the same speed 150 brake | pair of lever handles pivoted on the body and cause 
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Messrs. MoroRENWERKE MANNHEIM A.G. 


horse-power. The gas is obtained from a rotary- 


| grate producer fired with coke or anthracite, but 


the engine can be run on gas produced from brown 
coal, wood, or similar low-grade fuels. 

An interesting engine running on natural gas was 
shown by Messrs. Maschinenfabrik Augsberg- 
Narnberg A.G., Augsburg. This engine is designed 
for use in mines, and is a five-cylinder, single-acting, 
four-stroke cycle engine convertible into a Diesel 
engine running on oil. It develops 195—225 brake 
horse-power at speeds of 500—600 r.p.m. It is 
mounted on a sledge-like frame which carries an 
outer bearing between the flywheel and vee-belt 
pulley at one end and a large fan-cooled radiator, 
starting bottles, and pumps. Ignition is by means 
of a Bosch magneto. Messrs. M.A.N. also showed 
two examples of two-stroke-cycle Diesel engines of 
390 brake horse-power and 590 brake horse-power 
at 350 r.p.m., respectively. The scavenging air is 
supplied by a rotary blower and enters the com- 
bustion chamber through slots in the cylinder, 
the opening and closing of which is controlled by 
the piston. A further exhibit was a six-cylinder, 
four-stroke-cycle Diesel engine developing 360— 
400 brake horse-power at 900—1,000 r.p.m., and 
shown in conjunction with a Voith hydraulic trans- 
mission gear for installation in a locomotive. The 
general principles of this type of gear were discussed 
in ENGINEERING, vol. cxxxix, pages 489 and 5vl 
(1935), and it will be sufficient to say here that the 
intallation exhibited consisted of a torque converter 
used for starting and climbing steep grades and 4 
slip coupling for use on medium grades and the 
level. The change from either drive can be made 
either by hand or automatically, and the engine 
and driving axle can be disconnected simply by 
emptying the contents of the rotating members 
into a storage tank. 

Amongst the road-making apparatus shown by 
Messrs. Delmag, Esslingen am Neckar, were examples 
of the “ Frog” rammer, for the consolidation of 
earth, &c. Two photographs and a short account 
of the }-ton size of this interesting machine have 
already been given in ENGINEERING, vol. CXxXIX, 
page 583 (1935). It is handled in this country by 
Messrs. C. H. Johnson and Sons, Limited, Smedley- 
road, Manchester. The carlier description may be 
amplified by the sectional view of the 1-ton siz 
given in Fig. 32, page 391, which was exhibited at 
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: benzole? and air passes from it to| the operator results in continued progression in the 
el the cylinder by way of one of the | direction in which he walks in steps ranging from 
“ arms and a spring-loaded inlet valve | 43 in. to 6 in., as the upward movement takes place 
is in the cover. The sparking plug is|at an angle, whilst the downward movement is 
i. also fitted in the cover. vertical, 
it Assuming that the space above| Vibrating apparatus, chiefly for use in concrete 
. the upper piston contains a just-| construction, formed the major part of the exhibit 
" ignited charge, the working cycle is| of Messrs. Losenhausenwerk, Diisseldorf. A new 
4 as follows: The force of the explo- | Vibromax machine for consolidating concrete floors 
” sion in a downward direction is ex-| was shown. This is electrically driven, and is 
- pended on the ground through the | portable, whilst its action can be controlled so 
is two pistons and the shoe and in an} that it can be used either for consolidating the 
» upward direction lifts the cylinder. | under layers or for finishing and smoothing the top 
. This movementresults in compression | surface. The construction and use of the apparatus 
™ of the air in the space below the | will be clear from the illustration given in Fig. 33 
. lower piston, and as this gives a|annexed. The out-of-balance mechanism which 
a: lifting effect to the piston, it, the | provides the vibratory movement, is contained in 
d upper piston and the shoe, all follow | the end of the apparatus, which is inserted in the 
> the cylinder upwards, that is, the| concrete. A second machine is used for the internal 
¥ whole machine rises from the ground. | consolidation of mass concrete. This consists of 
d The travel of the lower piston and | a cylindrical body, with a sharp conical end, about 
1 shoe is determined by the shoe | 4} in. in diameter by 24 in. overall length. The 
ne coming up against the rubber on the | body is attached to the end of a stiff tube, 6 ft. 
er bottom of the cylinder, but the upper | long, and terminating in a double handle. The 
s piston is carried upwards by its | cylindrical part of the body contains a small electric 
he momentum, until it strikes the cover, | motor with its spindle lying on the axis of the 
je “= being assisted in its start by the com- | apparatus. The spindle is carried in ball bearings 
ne LSS 7S aaews pressed air which issues underneath | at each end, and is fitted at each end with weights 
= it, through the small holes seen in| set eccentrically. The cable to the motor runs 
4 Fic. 33. Concrere Vrprator ; Messrs. LOSENHAUSENWERK. the lower piston. It will be realised | down the tubular handle, and the whole of the 
that the travel of the upper piston apparatus is watertight, so that it can be pushed 
Dy the explosion of the charge by pressing a contact | forces the exhaust gases past the spring-loaded | into the mass of wet concrete to any desired depth. 
es ‘witch on an ignition circuit for which the current | valves d in the piston and as there is at this| A trailing cable, provided with a switchbox to lie 
of 's supplied from an accumulator carried on his back. | moment a space between the two pistons equal to|on the floor, is used for the current supply, and 
at * rammer consists of a waterjacketed cylinder | that originally above the upper piston, the gases | allows considerable freedom of movement. By 
= and cover and two pistons the lower piston being | have a free path of escape through the outlet e. | removing the cross handle at the top, the vibrator 
“ attached to a heavy shoe, which forms the actual | The blow is delivered on the ground by the shoe and | can be lowered vertically by means of the cable to 
= mmming surface. The upper piston a is free to | cylinder falling as a whole, while a fresh charge is depths beyond the length of the tubular handle. 
ye move in the cylinder, that is, it is not connected to|drawn in by the upper piston falling down the | On switching the current on, the motor and weights 
be “ny part of the machine and has a number of | cylinder to the position shown in the drawing. It| set up a vibratory radiating motion to the apparatus, 
a nil permitting gases to pass through it. The | will be seen that the several motions have somewhat | having a frequency of some 3,000 cycles per minute. 
o ower piston b is coupled to the shoe by a bolt in the | of a “hunting” character, and occur very close to one| The vibration is stated to be heavy and to be 
is a of a pseudo-piston rod. This rod passes another, the speed of operation depending largely on | effective for a considerable area. By inserting the 
of nrough the bottom of the cylinder, which is fur- | the operator. It can be, however, as high as one blow | vibrator into the concrete vertically, or at various 
- ow With a rubber facing, where it makes contact | per second. The consolidating effect is due to both | angles, and in different places, a very thorough 
3 me shoe c. The fuel is contained in the the force of the explosion and the impact of the | consolidating effect is obtained. The vibrating 
es This very tank seen to the right of the illustration. | falling mass and is stated to be very far-reaching. | table shown in Fig. 39, page 400, is another example 





embodies a carburettor and the charge of | The inclination of the axis of the machine away from of Messrs. Losenhausenwerk’s application of out-of- 
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balance motion. The table vibrates vertically, and 
is designed for use in testing instruments likely to be 
subjected to vibration in use, ¢.g., on aeroplanes. 
The actuating apparatus consists of an electric 
motor, driving, through Vee-belts, two eccentrically- 
situated masses, in opposite directions. The | 
opposition in rotary motion cuts out transverse 
vibrations, so that the table vibrates in a vertical 
direction only. The amplitude of the vibrations 
may be varied by altering the degree of eccentricity | 
of the masses, and is measured by a suitable device | 
on the machine frame. 

A somewhat unusual type of portable concrete 
mixer was shown by Messrs. Maschinenfabrik 
Otto Kaiser, St. Ingbert. This machine is illus- 
trated in Fig. 36, Plate XXV, and is designed for | 
use in constructing the automobile roads of Germany. | 
The mixer is of the rotating drum non-tilting type 
and is mounted on a wide carriage which runs on 
temporary rails laid down along the road as it| 
progresses. The carriage is normally traversed | 


| Fig. 38, page 400, from which view it will be realised | 


|such as are used for the arm rests of chairs, was | grounds only, and should not look upon it as providing 


shown by Messrs. Maschinenfabrik Agra, Coswig,| #2 inexpensive substitute for the ordinary roller 
near Dresden. This machine is_ illustrated in | bearing ; nor will he generally find that attempts to 
produce a needle roller bearing by ordinary workshop 


| methods lead to success. As the needle rollers are 


that both unsymmetrical and symmetrical shapes | ,6.. most conveniently run directly on the surface 


can be handled by it. The strip to be bent, pre-| of the rotating part, this and the containing housing 
viously treated to make it soft, is clamped to a pair} should be case-hardened and ground. Quoting the 
of levers, the inner ends of which are pivoted on| practice of Messrs. Ransome and Marles Bearing 
movable fulcrums and the outer ends are coupled | Company, Newark-on-Trent, as an example, such case 
by wire ropes to the driving motor at the back of | hardening ranges from yj; in. to ,'; in. in depth, with 
the machine. Suitable gearing enables the levers | ® hardness figure of 60 C. Rockwell as a minimum 
to be moved independently or simultaneously, as | The limits of parallelism allowed by this firm permit 
; . 2 . of a maximum deviation of 0-0005 in. from truth. It 
required. The strip is bent round a wooden former | 14 appear that there is no unanimity of opinion 
and, it is clear, the lever pivots must have freedom | 4, to diametral clearance, but with shafts up to 2 in. 
of movement so that the face of the levers may | jn diameter, 0-0009 in. to 0-0019 in. between each 
always be tangential to the curve of the former '| roller should give satisfactory results. The spacing of 
as bending proceeds. This is effected by carrying | the rollers is generally determined during assembly, a 
the pivots on links the other end.of which links | good rule being that the space between the last two 
are provided with rollers running on inclined bars, rollers should not exceed half the diameter of 
the slope of which can be varied to suit the particular 
work in hand. The roller axle is connected by a} 


the rollers. The needle-roller bearing will not, of 
course, support any end thrust and end clearance is, 
therefore, provided. For certain limited applications, 
the rollers can be used on unhardened and unground 











by the Diesel engine, which drives the drum, but | chain which passes over a pulley and is then returned | 
it can also be moved by hand. The drum is not| to 4 spring anchorage at the end of the inclined | parts, but even then great discretion needs to be 












traversable across the carriage. The loading gear | bars. The spring exerts a pull on the chain so that | exercised in deciding upon their employment. 


is seen to the right. 
with a spout-like extension to ensure clean dis- 


charge into the fixed hopper at the filling end of | 


the drum. The box is normally lowered to the 
ground as shown for charging from tipping wagons, | 
and is elevated by winch and wire ropes with an | 
automatic stop in the loading position. The drum | 
is provided with blades arranged to give a very rapid 
and thorough mixing, and discharge is effected by 
reversal of the direction of rotation of the drum. 
\ fixed spout is attached to the frame of the 
machine. This carries a central rectangular water 
tank flanked by a pair of cylindrical tanks. The 
central tank is equipped with a float valve and the 
two side tanks are connected alternately with it 
by means of a four-way cock operated by the driver. 
These tanks are provided with a quantity setting 
device and automatic discharge gear, and the arrange- 
ment is stated to give a rapid and very exact water | 
control which moreover, variable within wide 
limits. 

A portable loading conveyor shown by Messrs. 
Kisenwerk Weserhiitte A.-G., Bad Oeynhausen, 
possessed some unusual features. The chief of these, 
as will be seen from the photograph, reproduced in 
Fig. 37, Plate XXV, is the rotating feeding device | 
to the buckets which form the first stage of the con- | 
veyor, the second stage consisting of a belt carried | 
on a slewing jib. The buckets are, of course, mounted | 
on an endless chain and the material is swept into | 
them by right- and left-handed skeleton worms, | 


is, 
| 


31} in. in diameter and giving a total reach of about | 


6 ft. 7 in. The bucket chain and worms are carried 
on a boom, which is hinged at the top and can be 


raised to clear the ground when the machine is being 
~ s 


traversed, the same adjustment also serving for 


regulation of the lower bucket to suit the position | 


of the heap of material. The buckets discharge into 
a hopper which, in turn, discharges on to the belt 
conveyor. This can be swung round a vertical 


above the horizontal. It is shown in the higi.est 


It consists of an open box | 


| feature of the exhibition. 


| length, 


| . 
bearing. 


the motion of the rollers at the ends of the pivot | 
links down the inclined bars is restrained and the | 
bending levers are kept pressed up against the 
strip in whatever position they may be. The 
strip is prevented from slipping along the levers | 
by the clamps which also act as stops. 

A wide variety and range of power presses was a 
Some of these we have | 
already described, but the machine for hot-pressing | 
bars and light metal parts illustrated in Fig. 40, | 
page 400, may be here referred to. The press, | 
made by Messrs. Th. Kieserling und Albrecht, | 
Solingen, is both powerful and rapid in operation. | 
It can ‘develop a pressure of 600 metric tons and | 
normally runs at 50 strokes per minute. The ram | 


|is toggle operated and is driven by a 200-h.p. | 


motor.’ As will be seen, the frame consists of a| 
single casting. ‘This is of steel, as is also the ram. 
The ram guides are of bronze and are of exceptional | 
adjustment for wear being, moreover, | 
provided for them. The cylinder seen above the 
ram provides an air counterbalance for the weight 
of the ram, the air supply being produced by a 
compressing system embodied in the machine. 
The ram is adjusted vertically by push-button 
control, the operating motor being visible just 
below the balancing cylinder. The flywheel is 
driven by Vee-bolts from the main motor, power 
being transmitted through reduction gearing to 
the crankshaft at the rear. Control is effected by a 
form of clutch which, although not provided with a 
brake, disengages the drive, when the press is to be 
stopped, when the ram is at the top of its stroke. | 
A very complete system of mechanical lubrication | 
is provided and an air-operated work ejector. 











THE NEEDLE-ROLLER BEARING. | 


in connection with the 


Waite the term “ needle” 


val me bearing is almost self-explanatory, its adoption 
axis 7 
in 


through 180 deg. and can also be raised or lowered | 


machine design is so comparatively recent, that | 
some attempt may be made to define a yet see wl 
Firstly, the length of the roller in this bearing 


A good idea may be gained of the appearance of an 
assembled modern needle roller bearing from the 
photograph reproduced in Fig. 1 opposite. This is an 
example of the practice of Messrs. The Hoffmann Manu 
facturing Company, Limited, Chelmsford, as is also the 
the photograph of the group of parts illustrated in 
Fig. 2, page 393. This particular application is for the 
gudgeon pin of the connecting rod of a 500-h.p. Diesel 
engine. The pin, seen to the left, is 6 in. in diameter 
The connecting rod is 8 in. wide across the housing. 
This allows four rows, or rings, of needle rollers, which 
are 4 mm. in diameter and have rounded ends as shown. 
The rows are separated by rings. There are 492 
rollers altogether, and the total calculated load is 
135,000 Ib. In practice this bearing has proved quit: 
successful. A gudgeon pin assembly for a scavenge 
air-pump crosshead made by Messrs. Ransome and 
Marles is shown in Fig. 3, page 393. Here there are 
two rows of rollers, viz., 48 rollers per row, 3-5 mm 
in diameter by 29-8 mm. long. The gudgeon pin is 
hardened and ground, and is 1-979 in. in diameter. 
with a maximum limit of — 0-0005 in. on the diameter 
The outer bearing surface consists of a hardened and 
ground liner. This has a bore of 2-255 in. with a 
maximum limit of + 0-0005 in. on the diameter. The 
connecting rod end is 80 mm. in width and the liner is 
79 mm. wide, with a limit of — 0-050 mm. on the width. 
The rollers are retained in the liner by patented end 
rings recessed into it and the two rows are separated 
by a centre ring. These rings not only locate the pins 
in service, but materially add to the ease of assembly. 

The bearing shown in Fig. 4, page 393, is also made 
by Messrs. Ransome and Marles. It is a good example 
of the advantage of the needle-roller bearing in 4 
situation where low friction is required with a fairly 
heavy load, and where it is necessary to keep down the 
diameter of the housing. The housing itself is, in this 
case, the rotating part, the application being that of 
roller support for the work rolls of a rolling mill, There 
is no liner, either on the pin or in the housing, and both 
are hardened and ground. There are two rows ol 
21 needle rollers, } in. in diameter by 2 in. long, and 
situated in wide grooves in the roller forming the hous- 
ing. It will be noticed that the needle rollers are 
lubricated from the centre through a hole drilled 
through the shaft. The lubrication of the needle-roller 
bearing,"generally, does not present any great difficulty, 
the quality of the lubricant, as with ordinary ball and 


position and, as will be gathered, the jib is divided | is many times its diameter, some proportions adopted | roller bearings, being the most important point 


into a short fixed portion and « longer hinged portion | in practice being 
j}and 4 mm. in diameter by 37-8 mm. long. 
The | the rollers in a needle bearing do not always run on | for the grease to be extruded forming a natural seal and 


special races, and are not spaced b * cages or separators. 


the alteration in inclination of the latter being made 
by means of long turnbuckles on the jib stays. 
machine is carried on a three-wheeled chassis with 
broad-tyred wheels. The two front wheels are chain- 
driven from the engine of the conveying mechanism, 


whilst the single rear wheel is mounted in a manner thirty years ago in some small mechanisms in which | grease is usually found suitable. 


”» 


Although, as has just been stated, the needle-roller 
bearing is a post-war development, it originated much 
earlier, for it would appear to have been used about 


mm. in diameter by 9-8 mm. long | 
Secondly, | 


Usually lubrication with a grease, free from acids or 
filling matter, is found most convenient, the tendency 


preventing the entry of dirt. A grease guaranteed for 
a running temperature of 100 deg. F. to 110 deg. F. 8 
desirable for normal conditions. For temperatures 
up to 220 deg. F., a soda soap or high melting pout 
For still higher 


somewhat similar to the front roller of a three-wheel | the rollers consisted either of the ordinary sewing or | temperatures a steam cylinder oil should be used, For 
road roller. The conveyor drive is by means of | knitting needle, or were made from silver steel rods. | very high speeds forced-feed lubrication is advisable, & 


Vee-belts and clutches. 
lower fixed portion of the jib for tensioning the con- 
veyor belt. The jib is formed of channels with 
welded tubular cross-bracing welded in and spanned 
by a curved plate protecting the return strand of the 
belt. The machine is intended for loading loose 
material into railway wagons, lorries, &c., and has 


an actual delivery capacity of 52-5 oub. yards per | it is of special utility is with oscillating motions, e.g., in | is considered. 
The machine is stated to be reversible, so | valve rocker arms, and certain mechanisms of printing | area makes the frictional losses higher, 


hour. 
that it can be used for unloading operations, also, 
but this, no doubt, applies to the conveyor belt 
portion only. 


An ingenious machine for bending wood bars, ! should, therefore, consider its application on technical | as dynamos and motors, nor in cases wher the spum 





of bearing rollers, and it is not, therefore, surprising 
that the type had only a strictly limited use. The 
modern needle-roller bearing is, on the other hand, 
| capable of useful application in many directions, its 
| advantages being, generally speaking, most apparent 
in cases in which the diameter of the housing is restricted 
and light weight is important. Another field in which 


and laundry machines. 

As the modern needle-roller bearing is made with a 
high degree of accuracy, the cost is often higher than 
that of an ordinary roller bearing. The designer 


Provision is made at the | Naturally these materials are not ideal for the purpose | good quality mineral oil of medium viscosity being 


The needle-roller bearing can be used at higher speeds 
than ordinary roller bearings as, owing to the small size 
of the rollers and to the fact that the inner race, !s often 
formed by the shaft itself, the centrifugal forces are 
less. They are capable of taking heav) loads 3s 
will be realised when the area of contact offered by 
the greater number of rollers and their increased length 
On the other hand this increased contact 
an effect con- 

tributed to by the absences of cages or separators. As 
| the clearances are larger than with either ball! or roller 
bearings of the ordinary type the needle-roller bearing 
| has not always proved satisfactory in such applications 
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or shaft concerned must run without any play, e.g., in 
certain machine tools. On the other hand, the needle- 
roller bearing is stated to have been very successfully 
applied to multiple-spindle drilling machines in the 
United States. In Germany also its use has been found 
satisfactory in various applications. Generally, in 
addition to the examples cited elsewhere in this account, 
the needle-roller bearing has been fitted to such diverse 
mechanisms and machines as gear boxes, camshafts and 
rollers, pit tubs and motor cars. 
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MODERN TRENDS IN WARSHIP 
DESIGN.* 


By Rear-Admiral H. G. ‘i'nuRsFIELD. 


It is perhaps not easy to-day to pick out definite 
tendencies in the development of warship design, but 
one at least seems to be clearly marked—that is, the 
tendency towards reduction in the size of battleships. 
It is true that there are only two battleships in service 
to-day which were completed since 1921, and those 
two are the largest afloat, the Nelson and Rodney. 
But they were built in a hurry, while the Admiralties 
of the world were still in the grip of the theory that 
each new ship built must be more powerful, and there- 
fore bigger, than the last. That theory had held sway, 
= hardly an intermission, since the ’sixties of the 
ast century, when wooden ships first began to be 
replaced by those of iron, and later steel. Up till the 
end of the ‘eighties there was a general agreement in 
all navies that 10,000 tons was about the maximum 
displacement of the well-designed battleship. There- 
after dimensions began to grow, following the lead 
- by the British Navy. By 1894 we were building 

Majestic class of battleships of 15,000 tons. Ten 
— later we had passed to the King Edward VII 
a of 16,350 tons, to be followed by the Lord Nelson, 
ae tons. Then began a more rapid increase, 
talded by the much-advertised new departure— 


Y Pg eee. . 


. 
> 
t 
t 
3 
| 
: 
f 
? 


: uey «& 
ioy wloacet odd « 


6 i = 
Sod poiktans od ver 





yo ol p: 
dastostt ag: waw ah 
Powis tlio.“ bys 


asters cat: td Frartiaes 


A, 
~ 
ENGINE E KING 





Fie. 2. 





tig , 
-- 5h ee ee 
VEY YU Tqq$ 
YH i 


r 

















| really a reversion to earlier ideas—of the “‘ all-big-gun ” 


ship, of which the Dreadnought was the first. Her 
displacement was 17,900 tons, but the later ships of 
the same type grew to the 22,500 tons of the Orion 
class, while their guns were increased from the 12-in. 
calibre, which had been standard for so many years, 
to 13-5 in. Just before the war we increased again to 
the 25,750 tons of the Royal Sovereign and 27,500 tons 
of the Queen Elizabeth classes, and the guns grew once 
more to 15 in.; while during the war the capital ships 
laid down—of which only one, the Hood, was com- 
pleted—were of 42,000 tons. Ships of even greater 
displacement were projected after the war, and would 
have been built but for the halt called by the Wash- 
ington Treaty. The British Navy led the way in this 
“ battle of the building-yards,” but it was followed 
by all others. Now, however, a distinct tendency in 
the opposite direction is to be noted. Of the battle- 
ships under construction for the French Navy, the first 
two are not of the maximum displacement permissible 
under the Washington Treaty; they are of no more 
than 26,500 tons, and armed with 13-in. guns. It is 
true that they are in one sense an illustration of the 
“ bigger and better’ habit, since they were admittedly 
a reply to the German “ pocket battleship ’ of 10,000 
tons, armed with 1ll-in. guns. The latter cannot be 
cited as an illustration of the tendency towards diminu- 
tion which I have quoted, because they were a product 
of the restrictive clauses of the Treaty of Versailles, 
and they were not affected by the limitation provisions 
of the Washington Treaty. But later developments 
in Germany do illustrate the tendency. When Ger- 
many had thrown off the Versailles restrictions, and 
embarked on the reconstruction of her Navy, she did 
not at once proceed to the full Washington limits ; 
she laid down two battleships which are no more than 
26,000 tons, and are to be armed still with 11-in. guns. 
The third French battleship under construction, and 
the other yet to be laid down, are to be of 35,000 tons 
with 15-in. guns. They represent a reversion to the 
cult of the great ship, but this action seems to have been 
forced upon France by Italy’s action in 1934. Italy, 
it is true, has now on the stocks two battleships of 








* Paper read before the Institution of Naval Archi- | 


‘ects, on Wednesday, April 1, 1936. Abridged. 





35,000 tons. But the circumstances in which the deci- 
sion to build these two ships was taken in 1934 have not 


| been made public, and from the later action of the | ever big she may be, and no ship can operate away from 


Italian Government it appears doubtful if it represents 
the considered judgment of the Italian Naval Staff ; 
for Italy, in the Naval Conference, strongly supported 
the efforts of the British and French Governments in 
the London Conference to induce the United States to 
agree to the adoption of limits of battleships much 
lower than those of Washington, to the length of 
making the question a pretext for holding up the con- 
clusion of a new naval treaty. Japan, too, has strongly 
urged drastic reduction in the size of battleships. 
Though the Japanese delegation quitted the Naval 
Conference on other grounds before it reached the stage 
of discussing qualitative limitation in detail, it has 
since been reported from Tokyo that Japan will be 
disposed to accept any qualitative limitations upon which 
the Powers still in the Conference may agree, provided 
they are not discriminatory against her. There can 
be little doubt that, but for American insistence upon 
retaining the high limit of 35,000 tons for battleships, 
there would to-day have been universal agreement to 
adopt a much lower limit. It has even been suggested, 
in a letter to The Times of March 3 from Admiral Sir 
Barry Domvile, that the other naval Powers should 
agree amongst themselves to adopt lower limits, leaving 
the United States alone to build the monsters upon 
which they insist. It might be that some arrangement 
of that sort would be adopted, since none of the 
European Powers regard the United States as a potential 
enemy. On the whole, however, this seems unlikely, 
owing to the uncertainty of what would be the attitude 
of Japan, who hardly shares the European view ; and 
none of the Powers who have responsibilities in the 
Far East or Pacific are likely to accept limitations from 
which Japan is free, and which she does not observe. 
Nevertheless, it will be generally agreed that the 
almost universal tendency towards the “ bigger and 
better’ policy, which was for so many years in the 
ascendant, seems to have received a check. Old habits 
die hard, and it may be that this one is far from dead 
yet; but at least it shows signs of weakening. 

The reason for the reaction against constant growth 
is not far to seek. It, is that ships of as much as 
35,000 tons are approaching the point at which they 
cease, in a phrase coined, I believe, in America, to be 
‘“‘ harbour-worthy.”” From the point of view of moving 
and fighting at sea, there is no limit to the size of ships. 
But ships can no more remain permanently at sea 
than aeroplanes can stay permanently in the air. They 
spend the greater part of their lives in harbour, and if 
men-of-war are to fulfil the functions for which they 
were built, they must be capable of using not only the 
harbours specially prepared for them, but also such 
harbours as are available in those parts of the world 
in which they will have to operate in war. The bigger 
the ships, the fewer are the harbours they can use, 
and fewer still those in which they can be docked and 





repaired. The unsinkable ship is a vain dream, how- 
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a base for more than a limited period. There comes a 
point when increase of size, though it may provide 
increased hitting power and a lesser measure of vulner- 
ability, actually decreases the fighting value of a ship 
by debarring her from operating in many of the seas 
in which her services may be needed. 

tendency towards checking the of 

to be noted in the cruisers 

appen to be of very recent recurrence. 

of cruisers before the war is well known to all. 

early years of the ‘y the construction of 
small cruisers practically ceased in the British Navy. 
and the only cruisers built i 

from the Niobe of 11,000 t 
the Minoteur class of 14, 

and 7-6-in, guns. 

Lord Fisher, inte 

in its latest et ne 

from the 

realised that the process had gone 
had become so costly that the 


the battle fleet of the day, a 
could not carry out ordinary reconnaissance efficiently. 


such good service in the early days of the war. Hardly 
had they been produced, however, than the process of 
growth began once more, and they were followed by the 
C-class, av fing 4,000 tons, with which, for the 
greater part of the war, the Navy was well satisfied. 
Excellent as were the C-class for duties required of 
them in the late war, they lacked the endurance 
necessary for ships to be employed in oceans wider 
than the North Sea, and they were followed by the 
D’s of 4,850, the E’s of 7,550, and the Hawkins class 
of 9,800 tons. It was particularly unfortunate that 
this last class were actually built, since their existence 
in 1921 was ay - responsible for the limits for 
cruisers adopted in the Washington Treaty being set 
as high as 10,000 tons and 8-in. guns. But for them, 
the Washington limits would probably have been fixed 
at the dimensions of the E-class, i.e., 7,550 tons with 
6-in. guns, and the navies of the world would have been 
saved many millions. 

The adoption of the Washington limits induced all the 
Naval Powers, when they resumed the replacement 
of their ageing cruisers, to build what we now call 
* A-class”’ cruisers—i.c., of 10,000 tons armed with 
8-in. guns—in considerable numbers. We now observe 
onee more the same process that started earlier in 1913 

the resurrection of the small cruiser to fill the gap 
left by the constant growth of cruisers to a size which 
beeomes too costly to be provided in numbers, and 
too clumsy to carry out some of the most important 
duties required of cruisers. Hence our own Amphions 
and the French so-called “ Contre-torpilleurs ” of the 
Fantasque class. We see at the same time the general 
realisation, always excepting the United States, 
that the cruiser, like the battleship, has grown beyond 
the size that is dictated by its functions; and the 
concerted efforts, of which the chief opponent is again 
the United States Navy, to adopt limits lower than 
those whieh have been in force for the last fifteen years. 
One can trace the same process at work in surface 
torpedo craft. They, too, ove grown from the 30-ton 
torpedo-boat, of which the depot-ships Hecla and Vulcan 
in the ‘nineties of the last century carried six each, to 
the 1,500-ton or 1,800-ton destroyer of to-day. The 
destroyer is chiefly a torpedo-boat, though she is 
also armed, as becomes her name, to fight her like or 
smaller craft. But the gap at the bottom left by the 
growth of torpedo-oraft is now being filled by the deve- 
lopment of the torpedo speed-boat, of very small dis- 
placement, and driven by internal-combustion engines, 
of which I venture to prophesy that we shall see a large 
development in the near future. 

There has indeed been a wonderful development in 
these craft very recently, a development which is 
chiefly wonderful not for the advance in speed available 
—that, once the principle of skimming was evolved, 
followed inevitably from the advance in high-speed 
engines—but for the improvement in seaworthiness. 
One of these craft, it was recently reported in the Press, 
made a trip from Pcrtamouth Harbour to South- 
ampton at a time when the weather was so heavy that 
all boat traffic in Spithead and ferry traffic to the Isle 
of Wight was suspended, She made the passage with 
perfect safety and no great discomfort at an average 
speed of over 20 knots. I have no knowledge of very 
recent development in craft of this sort, but it must be 
obvious that their potentialities for naval duties are 
immense. The Admiralty are, I understand, adopting 
them for ships’ boats, but the prospects of their utility 
are far greater than that comparatively minor function. 
Of slightly greater dimensions, they become to 0- 
boats, and smal! torpedo-boats with a speed of 40 knots 
or over, which are not liable to be immobilised by heavy 
weather as were the old torpedo-boats, and they would 
be much more efficient in that réle than 1,500-ton 
destroyers. Armed with depth charges, they would 
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| be ideal anti-submarine craft. If they are capable of 
| towing at low speeds as well as passages at high speeds, 
they have all the qualities required for mine-sweeping, 


with the minimum of delay. 
ith aircraft, they would 


now come to the factor in the design of warships 

ich bulks largest, in the public at least, of any 
are in operation to-day, i.c., influence of the 
development of aircraft. It is curious that two dia- 
i effects should spring from this 


pg opposite 
. | cause. first effect is to support the demand for 


dimensions, in battleship. at least. Besides 
being constructed so as to withstand punishment in 
te measure from ships’ guns and from 28, 
ips must now be protected, again in te 
measure, against bombs dropped from the air. Besides 
carrying guns effective against other heavy ships, 
together with lighter guns effective against small craft, 
must now carry anti-ai guns, and the cry 
to-day is for more and more of the last-named. The 
easiest way of satisfying these new demands is to 
i i second effect of air deve- 
lopment is to raise the question whether increase of 
size is really the best way to meet the mew menace from 
theair. Bombing from the air is not an exact science ; 
it is an exceedingly difficult art. It is urged that the 
only ships against which aircraft have any chance of 
scoring success in any way commensurate with the 
expenditure of resources and effort that air attacks 
demand, are the t ships which present a large target. 
Against a battleship, it is said, aircraft may be expected 
to score an appreciable number of hits with bombs, 
not a very large number, perhaps, but very effective 
since the bombs will be heavy, so that the only method 
of enabling her to survive is to pile on more and more 
horizontal armour. But a destroyer, small in size and 
quick on the helm, if not immune from bomb damage, 
has little to fear from it. Even if aircraft may drive 
battleships from the seas, they will never defeat the 
destroyer, or the small cruiser from which it is becoming 
indistinguishable. One conclusion seems to emerge, 
and that is that no matter which of these two opposing 
views finally prevails, the intermediate ship is likely 
to disappear. This will be no new development, The 
intermediate ship, the heavy cruiser, has always been 
a peace-time product which has tended to disappear 
in war. That happened in the Napoleonic wars no 
less than in the Great War. Between 1793 and 1810 
the number of heavy frigates, of 44 guns to 56 guns, 
decreased from 30 to 15, while the number of smaller 
frigates, sloops, &c., increased from 134 to 552. Between 
1914 and November, 1918, the number of heavy 
armoured cruisers decreased from 46 to 27, while the 
number of light cruisers, destroyers, sloops, &c., 
increased from 339 to 724. The next war, if it should 
come, seems likely to produce the same phenomenon. 
Another thought is suggested by air progress, par- 
ticularly by one direction in which it is rapidly develop- 
ing to-day. The torpedo-boat has taken to itself 
wings ; so, if one may so regard the bombing aeroplane, 
has the bomb-vessel of Nelson’s time and its successor, 
the floating battery of the Crimean War, and the 
monitor of the last war. May not the small cruiser 
do the same ? Why is the Navy not now using flying- 
boats to make good its lack of cruisers ? One answer 
is, of course, that the flying-boat is not sufficiently 
seaworthy and weather-worthy. Another is that its 
range is limited, and that it can only work from a base 
which is fairly copiously equipped. But in these 
em sna the flying-boat is rapidly improving. And it is 
perhaps an unfortunate result of the divorce of flying- 
boats from the Navy that nothing has been done to 
develop the working of flying-boats from a depot ship 
in the same way that destroyers and submarines do. I 
venture to prophesy that this is a development that 
must come sooner or later, and that naval architects 
will before long be faced with the demand for ships 
specially designed to act as the parent of squadrons of 
fiving-boats. Then there is the effect of the air develop- 
ment upon the armament of ships. The growth of 
ships, and of their capacity for withstanding damage, 
has led to a constant increase in the size of the guns 
forming the primary armament until they have become 
incapable of dealing with the smaller and more mobile 
targets. Hence the introduction of secondary arma- 
ment for defence of the great ship against surface 
torpedo attack. The early aircraft caused the intro- 
duction of what one may call a tertiary armament of 
anti-aireraft guns, and this is the stage that has been 
| reached to-day. Now, however, it is a question 
| whether the anti-aircraft armament ought not to be 
| considered as more important than the anti-torpedo 
armament ; fo be the secondary armament in fact. I 
am not enough of an expert in gunnery to prophesy 
| whether it is practicable to combine what I have called 


| the secondary and tertiary armaments, and to design 
guns and methods of controlling their fire which shall 





| 
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be available equally against flotillas which float and 
fiotillas which fly. But I suggest some such develop 
ment is called for. Obviously, if it is achieved it wil! 


viz., light draught, and ability to reach any mined area | have a powerful influence upon the design of ships, 

Working in conjunetion | chiefly by economising in the weight that has to be 

able to supply to some | allotted to armament, particularly in the smaller classes 

lack when employed on naval | of ships, and enabling the guns to be disposed to better 
namely, the power to communicate with, and to | advantage. 


I have not mentioned the carrying of aircraft by 
men-of-war, because this does not seem to me to have 
any serious influence upon design. Ships have always 
carried boats, and have had to be provided with the 
means of hoisting them in and out. The fact that one 
of the methods of getting them out nowadays is to shoot 
them off a catapult into the wind does indeed lead tv 
one more deman( on the naval architect, viz., the deman: 
for the space and weight that the catapult will occupy. 
That, however, is a comparatively minor matter, 
thought it is important as placing a low limit to the 
size of warship which aircraft can operate. Nor 
have I mentioned the aircraft carrier. She is a ship 
apart, not a fighting ship at all; but on the contrary, 
a ship which must always flee from a fight, and there- 
fore perhaps outside my subject of warship design. | 
will merely throw out this suggestion without making 
any propheey. Is it not possible that in the future 
the distinction between the aircraft carrier and the 
warship of other ies may tend to disappear ’ 
It is conceivable that future may produce warships 
which would hardly fit into the clear-cut “ categories 
of the. Wi and London Treaties. There are 
many other lines of thought which it would be attractive 
to follow up if time permitted, but I will mention only 
one more, that is, what I may call the modern craze 
for high speed. It seems to be more manifest abroad 
than in the British Navy. French and Italian cruisers 
are credited with speeds approaching 40 knots, or even 
exceeding it, whereas British cruisers do not exceed 32}, 
and have been adversely criticised on that score. To 
attain those last few knots entails an altogether dis- 
proportionate increase in power, and therefore in the 
weight to be allotted to propelling machinery, since 
those speeds lie on the steeply rising part of the speed 

r horse-power curve. I sometimes wonder if the 
builders of those ships have considered upon how many 
days in the year it is possible to utilise those last few 
knots ; and I venture to doubt if the sacrifice of other 
qualities, which must be made if they are to be possible, 
is really justified. 








MOTOR-CAR SUSPENSION AND 
INDEPENDENT SPRINGING.* 
By Dr, F. W. Lanonester, F.R.S. 


Ir is an unfortunate circumstance that in this matter 
of suspension every step we take is governed by com- 
promise. In the early cars designed by the author 
with their open bodies and low centre of gravity, the 
two essentials for smooth and easy riding, i.e., low 
oscillation period and low lateral location, could be 
provided without any attendant drawbacks. But 
those conditions did not last, when, as was gradually 
the case, popular demand turned in favour of the 
closed body. Following the then practice of the horse- 
drawn vehicle, cars were fitted with a strong and 
heavy roof, with rails on top to carry luggage; then 
the low bouncing period, especially when allied to the 
low lateral location, gave too little stability against 
rolling, To meet complaints, stiffer springs had to be 
fitted, and the value of the low lateral location was 
discounted. It is this wretched question of compromise 
that to-day dogs the designer’s footsteps at every 
turn. It is true that bodywork, as now acceptable to 
the public, is a foot lower than when closed bodies 
first came into use ; and no one nowadays piles luggage 
and spare tyres on to the roof. Yet the need for 
compromise crops up in many other directions. The 
longitudinal relations of the suspended chassis cum 
body and the springing will next be dealt with. At 
the outset there is one important point to be noted, 
namely, that the positions of the road-wheel axles are 
almost of necessity also the points of application of the 
springs. This may be considered a practical necessity, 
rather than one of fundamental character. Thus, if 
we were to go to the trouble and expense of designing 
and building a car with a perch frame, we might arrange 
the springs at any point along the length of this frame 
that we thought fit, and so be relieved of the obligation 
stated. But it is unlikely that any such device 5, 
commercially speaking, within the latitude permissible 
as a matter of practical design. It is worth noting that 
this condition applies whether we make use of sem, 
quarter, or three-quarter elliptic springs, the cantilever 
ype. or adopt transverse springing. The limitations 
infli on the designer by this condition are particu- 
larly unfortunate, because, as is self-evident, the longet 
the wheel-base the less the angular movement and the 


* Paper read before the Institution of Automobile 
Engineers on Tuesday, April 7, 1936. Abridged 
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less the incitement to “ pitch ” as due to a given hump 
or pot-hole, or, more generally, the angular adaptation 
required in going over a. given road profile is less. 
There is, on the other hand, an optimum distance of 
separation for the fore and aft points of suspension, 
which, if exceeded, results in too high a pitching 
frequency. This point is one which may be discussed 


before going further. 


jension is symmetrically disposed, in relation 
centre of gravity, and that the front and rear 
deflections are the same. Take first the bouncing 
yriod. If the length 7 = radius of gyration R, then 
the pitching and bouncing periods are equal. That 
these two periods should be the same may be justified 











on the basis of equality of comfort, but the condition 
is evidently one which need not be exactly enforced ; 
it is to be regarded rather as a “ counsel of perfection.” 
Here at once we are led to a iate the need for 
compromise. In every car with which the author is 
acquainted, the wheel-base is longer than the optimum 
spring base, and so in the usual construction the spring 
base being of necessity the same as the wheel-base, 
the pitching period is too short, i.e., the frequency is 
too high. One method of avoiding this has already 
been discussed, namely, that depending on the use of 
aperch frame. But this is not the only possible solu- 
tion; there are two other methods by which the 
difficulty may be “ dodged.” The first of these is by 
the use of a balance link (as used in a locomotive in 
order to maintain equality between the loads on the 
driving axles). This has the same effect as bringing 
the suspension points nearer together, i.e., shortening 
the spring base while maintaining the wheel-base ; the 
degree of such shortening is well under the control of 
the designer. 

By way of digression it is of interest to note that the 
problem is the exact opposite of that which arises in 
onsidering the rolling of a vehicle. In the latter the 
exigencies of design result in the spring gauge (limited 
for obvious reasons) being too narrow in relation to the 
moment of inertia about a longitudinal axis, this bei 
especially the case with bodies of the closed type pe 
more particularly in the latest bodies of three-seat 
width. It has been proposed (and many cars have 
been built accordingly) to meet this by a torsion 
member, by which the stiffness of the suspension in 
resisting rolling is increased without affecting the 

uneing period. One method of effecting this is to 
employ springs of the cantilever type, in which the 
— Pivot points of each pair of springs are coupled 
Y & transverse shaft which acts in torsion, in such 
manner that the inboard limbs of the springs can only 
‘ct together, whereas the outboard limbs remain free 
- act independently (Fig. 6). This method has been 
eyed commercially. Another method is by means 
of 8 direct torsional connection from chassis to under- 


eee (one or both axles), in addition to the usual 
Pringing, this direct connection taking the form of 
nt adapted to act in pure torsion, so as 
resist rolling, but without effect on vertical move- 


ments, the bouncing period thus being unaffected. We 
may now re 


® Spring restrai 


to 


turn to the problem under discussion (pitch- 


| 
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| ing). The second method by which the tendency to too 
high a pitching frequency may be “ dodged” is the 
disposition ased with marked success in an experi- 
mental car designed (and run for many years) by the 
author. In this car the springs themselves were of the 
type once familiar to us in the American “ buck- 
board,” namely, two wooden planks running from axle 
to axle. The body was carried on a transverse trun- 
Mion, and controlled by rubber buffers or springs. 
These buffers (cylindrical blocks) allowed of the body 

itching independently of the springs, and by the 

gree or extent of resistance provided by their size 
and position, the pitching period could be both regu- 
lated and damped, as desired. The design originated 
as a buck-board, pure and simple. Fitted with a 
light two-seater body, the car demonstrated the vital 

















importance of the squab as a damper of pitching 
oscillation. With a squab about 8 in. thick, mainly 
of horsehair, backed by a zig-zag.row of upholsterer’s 
springs, the damping was found sufficient; the car 
could be driven without serious discomfort over a bad 
road. When the hair squab was replaced by one in 
which the softness was given by springs only, the car 
was quite unrideable ; absenee of squab damping 

roved fata]. Even after the improved suspension was 

tted, the difference in the riding of the car with and 
without a sufficiently damped squab was remarkable. 
This observation applies to all cars, but, as might be 
expected, it shows up most on the small car, the light 
two-seater. After being fitted with the trunnion sus- 
pension, this car showed in a striking manner the im- 
portance of energy interchange. Since the rubber 
buffers as arranged have but little effect in damping 
bounce, their damping being chiefly directed to the 
psn | of pitching oscillations, the transference of 
energy from one system to the other is important. In 
this the behaviour was found to be very sensitive to the 
position of the trunnion in relation to the centre of 
gravity, the optimum position of which, for comfort, 
was determined by trial. 

When a pitching oscillation does not take place about 
an axis passing through the centre of gravity, but about 
some axis parallel thereto, the moment of inertia is 
increased ; it consists of two parts, the moment of 
inertia about the centre of gravity, I, plus I’ the moment 
of inertia of the whole mass, considered as concentrated 
at the centre of gravity, about the axis of oscillation. 
But in order that oscillation should be possible about 
such a secondary axis, the centre of gravity will take 
part in the oscillatory movement, and this betokens 
a periodic applied force, hot merely a turning moment 
or couple. We recognise here that so far as vertical 
displacements are concerned, we are discussing the 
“ bouncing ” movement and the bouncing period. But 
so far as concerns horizontal movements of the centre 
of gravity, such as we might be led to expect, due to the 
centre of gravity being higher than the spring location 
on the axles, a little consideration will serve to show 
that in the main such motion may be ignored. I’ may 
be regarded as the sum of two components, the one 
component I, due to the horizontal distance between 
the c.g. and the axis of oscillation, and a component 








I, due to the vertical distance ; the total thus consists 
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less supports it is clear that I, would be zero, and for 
practical purposes it is legitimate to consider it so 
mounted and to regard I, as negligible. Total I then 
becomes I, + 1,. If the car were at rest with the 
brakes applied, then the axis of pitching would be at 
the level of the suspension location, #.e., considerably 
below the centre of gravity, and then I, would need 
to be considered and the total moment of inertia would 
be increased acco ly. Similarly, if with the car 
in motion the road wheels and engine were solidly in 
gear, the inertia of the flywheel would act in a similar 
manner, but not to the same extent, All these con- 
siderations, however, are of no practical importance. 

The investigation of unsymmetrical conditions as a 
mathematical problem is outside the purview of the 
present paper; the conditions met with in practice 
are such that there is commonly an interchange of 





en between the different “ rees of freedom,” 
of which the body is capable, such t the amplitudes 
of pitching and bouncing undergo cyclic changes, 


governed by the one condition that the total energy, 
namely, that stored in the kinetic form in the pitching 
and bouncing, plus that stored in the springs, is at all 
times constant. Or, if friction or damping be taken 
into account, we must include in the energy sum at any 
instant the amount which has been dissipated as heat. 
The rocking or pitching and the bouncing may be 
treated as independent, the one of the other in all cases 
in which the conditions are symmetrical (as in Fig. 7a). 
Thus, in Fig. 76, in which the spring base is greater than 
21, or Fig. 7c, in which it is less, it is manifest that no 
purely bouncing oscillation could give rise to pitching, 
and conversely, no purely pitching oscillation could give 
rise to bouncing. When the conditions are no longer 
symmetrical, as in Fig. 7d, we may consider the lack 
of symmetry as due to an additional spring C, intro- 
duced into an otherwise symmetrical system, Fig. 7e. 
Let us consider the conditions when the lack of sym- 
metry is comparatively small. We will suppose that 
the motion at some particular instant of time is pure 
pitching ; then each oscillation involves a force applied 
through the spring C which, while but slightly altering 
the stiffness in pitch, tends to initiate a vertical oscilla- 
tion, namely, a bounce. If the natural frequencies in 
pitch and bounce are the same, the result will be that 
a bouncing oscillation will be set up with inereasi 
amplitude, and the energy required to feed this wil 
come from the store in the initial pitching, the amplitude 
of which oscillation will consequently be diminished. 
If we regard the “ extra”’ spring C as of very small 
effect, it would seem that, provided that the periods are 
equal, an equilibrium aigiitel may be reached when 
there is an equal partition of energy between the two 
oes of freedom. But in cases where the two periods 
differ it would appear that there can be no steady state, 
but an intermittent transfer or exchange of the energy 
between the two systems, first in one direction and then 
in the other, 

In the analysis of this problem we may eliminate the 
constant force due to the weight of the body or its 
equivalent “ bar-bell,’’ and specify a restraint applied 
by a pair of springs or a double-acting spring at each 
point of suspension ; we thus simplify the problem, as 
in Figs. 7d and 7e. In order to eliminate weight (due 
to gravity) we have only to think of the plane in which 
the oscillations are conceived to take place as horizontal. 
The mass and the moment of inertia, of course, remain 
as before. Thus in Fig. 7d we have an unsymmetrical 
disposition of the spring restraint, and in Fig. 7e we 
have the equivalent of this in terms of the symmetric- 
ally disposed springs applied at points A and B and the 
unsymmetrically disposed spring C. Then as the “ bar- 
bell” pitches about its centre of gravity the algebraic 
sum of the two forces F, and F, is constant (= zero), 
and the force F, exercised by the spring C undergoes a 
harmonic fluctuation; and this force is the resultant 
acting on the mass of the system shown in Fig. 7e, and 
80 giving rise to a harmonic oscillation of the bar-bell 
asa whole. This would represent under real conditions 
a harmonically varying force in a vertical direction 
tending to set up an oscillation in “ bounce.” Now, 
since there is a definite bouncing period which in a 
general way differs from that of pitching, the conditions 
will be similar to those which obtain when a body having 
a natural period of oscillation is subjected to a stimulus 
having a different frequency (as is the case when a 
vessel rolls in a seaway), the impressed amplitude will 
increase for a time, and then as the two frequencies get 
out of phase it will undergo a diminution (as also in the 
beats of two musical tones). The mathematical treat- 
ment of this problem is highly complex ; the author is 
unaware of any general solution. But for the engineer 
engaged in the design of a motor vehicle it is more 
im nt to know and to understand the principles 
and the facts than to be able to subject these facts to 
rigid analysis. 

The incidence of friction has a considerable influence 
as modifying the theory of suspension as set forth. For 
example, since only two degrees of freedom are involved 
in the motions we have been discussing, , free- 





of I, + I, + I,. If the car were mounted on friction- 





dom of movement bodily in a vertical direction, and 
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rotary freedom about a horizontal transverse axis, we | 
can have only two kinds of oscillation, and these each | 
with a single periodicity. This would suggest the | 
impossibility of determining the fore-and-aft bouncing | 
periods as having separate values, because the pro- | 
cedure employed would merely set up a pitching 

motion of one single frequency* at whichever “ end” 

(front or rear) the stimulus be applied. But this is 

contrary to experience. The truth is that the static 

friction in leaf springs is so great, even without so- 

called “ shock-absorbers,” that when testing the bounc- 

ing of the rear springs the front springs behave almost 

as a pivot, and vice versa. It is a fact of this kind that 

completely discounts elaborate mathematical investi- 

gations of the subject; the only use theory can be 

under such conditions is to establish broad principles 

which will be an effective guide to the designer and 

constructor, and prevent the research worker wasting 

his time and his employer’s money on fancy work. 

The early Lanchester cars to which reference has been 

made above were of individual design. More generally 

on cars of orthodox design with the engine in front the 

static yield of the front springs at that time was in the 

region of 2 in. or less, with a period of about 140 or 

over. It is well here to mention again that although 

under ideal conditions there are not two periods front | 
and rear, there are in practice two distinct periods up | 
to the limit of the anchorage provided by friction, as 

already explained. 

Of recent years the trend has been to soften the front 
suspension considerably, but under the conditions of 
some twenty years ago more or less (about 1912) the 
front of the suspended body of a car was almost a pivot 
point, and far the greater part of the duty of securing 
comfort was performed by the rear springs. It may 
be agreed that this did not apply to special cars, such 
as those designed to be fitted with light open or 
‘sports’ bodies; but it is a fair description of the 
suspension of the fashionable landaulette or limousine 
of that period. If we regard the front suspension 
definitely as a pivot, then there is only one degree of 
freedom, and the bouncing and pitching become one ; 
there can be no two periods. 

One further point may be made before passing to 
Part II of the paper. Taking for the purpose of | 
illustration the extreme case of a car pivoting on the | 
front axle and only sprung at the rear, it is of interest 
to examine the conditions when such a car passes over 
a hummock in the road. The rear part of the body 
may be thrown up till all the weight is taken off the 
spring and even beyond, then, on its return, even if | 
the spring is inactive in the downward direction, the 
conditions are no better than in the case of a beam | 
hinged or supported at the one end and allowed to fall | 
under the influence of gravity. There is a point X | 
on the beam, Fig. 9, known as the centre of percussion, | 
which will fall with an acceleration = g, and all points | 
nearer the hinge point will have a less downward | 
acceleration than g, and those beyond will have a greater 
acceleration ; in the latter region any body or article 
resting on the beam will be left behind. This is what | 
sometimes happens to a passenger. The only cure for 
this is that the passenger’s seat shall not be placed 
beyond the centre of percussion. To alter the position 
of the seating accommodation may not be possible, in 
which case the centre of percussion must be moved 
further back by lengthening the beam or putting a 
load of ballast B at its far end. In the case of an 
actual car body this means carrying luggage and per- 
haps a spare wheel well out on the back of the car, | 
It is for this reason that the author and others adopted 
the practice of mounting the spare wheel in the rear of 
the body well aft. Since then the practice of providing 
for the luggage by a grid or carrier at the rear of the 
vehicle, and sometimes the spare wheel in addition, 
has become almost universal. While it is true that the 
example chosen (springs only at the rear end) does not 
fairly represent the modern car, the principle applies ; 
there is a centre of percussion and it must be coaxed | 
into a position as far back as possible. The same 
would apply on a fully sprung vehicle to the front | 
passenger's seat, were it not for the fact that the mass 
of the engine, well forward, is more than sufficient to | 
provide the necessary ballast. 

(7'c be continued.) 
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Brrrisn StanpaRD Carrinc Metal ror Steet Wire 
Rorrs.—The British Standards Institution, 28, Victoria- | 
street, London, 8.W.1, has recently published a new 
specification for capping metal for steel wire ropes, which 
constitutes an interesting addition to the now extensive 
series of specifications dealing with terminal fittings for 
wire rope and chain. Collaboration between colliery and 
engineering interests has resulted in the adoption of a 
single white-metal alloy which is suitable for all sockets 
for wire ro This is a lead-rich alloy containing 5 per 
cent. of tin and 15 per cent. of antimony. An appendix 
deals in detail with the recommended method of socket. | 
ing. Copies of the ification are obtainable from the 
B.S.I. Publications Department, price 2s. 2d. post free. 


* In addition to a single common bouncing oscillation. 


the piers are flat on the inner face, which is vertical 


| the piers into the entablature at the top and a footing 
| at the base. 


| be in place in the forms of the full height of the piers 
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CONCRETE-PLACING BUCKET 
FOR CONFINED SPACES. 


Tue problem of pouring concrete in confined spaces 
is almost as old as the material itself, and has been | 
rendered more acute by the further restriction due to 
steel reinforcing rods. An interesting solution to the 
problem and one which, as far as we are aware, is 
novel, is that of using a narrow cylindrical bucket 
with a roller discharge gate. This was used in con- 
structing piers for a bridge which crosses Appalachicola 
Bay, Florida, U.S.A. he piers support 15 spans, 
of which 9 are for the swing section and 6 for the 
approach section. An outline of a typical pier system 
is given in Figs. ] and 2 annexed. There are a pair 
of piers connected at the top by a deep beam and 
lower down by a beam carrying the deck, the whole 
system being of reinforced concrete. In cross-section, 
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and semi-circular on the outer face, which tapers 
uniformly. They are some 48 ft. in height and at the 
base are about 5 ft. 6 in. by 4 ft. 3 in., the latter 
figure being the transverse dimension. At the top 
these dimensions are reduced to 2 ft. 6 in. by 2 ft. 
9 in. A ring of reinforcing rods runs right through 


This footing is 12 ft. 6 in. by 10 ft. by 3 ft. 
thick. The conditions under which the piers were con- 
structed required that the steel reinforcing rods should 





before the concrete was poured. This meant that the 
only approach for the concrete, for the footing as well | 
as for the pier, was through the opening at the top of 
the ring of reinforcing rods, the disposition of which 
in plan is shown in Fig. 1. It was clearly impossible 
to drop the concrete through a distance of 48 ft. 

The method of pouring adopted was the result of | 
collaboration between the contractors of the 15 spans | 
concerned, Messrs. Hardaway Contracting Company, 
of Columbus, Georgia, and the engineering _firm | 
Messrs. Blaw-Know Company, of Pittsburgh, Penn- 
sylvania. A special bucket having a capacity of | 
22 cub. ft., was constructed with a roller discharge 


MESSRS. BLAW-KNOX COMPANY, 


] 


| required depth and discharged, whilst a 


PITTSBURG, PA., U-.S,A. 


Fie. 3. Bucket witrH Door OPEN, 


gate developed for other purposes some two years ago 
by the latter firm. Photographs of this bucket are 
reproduced in Figs. 3 and 6, and some details of con- 
struction are given in Figs. 4 and 5, page 397. The 
upper portion consists of a plain cylindrical tube 18 in. 
in external diameter for about 10 ft. down, the lower 
portion being slightly tapered and cut at the end tos 
quadrantal contour. The gate was protected by 
a rectangular casing which also acted as a supporting 
foot to the bucket. The whole structure was of 
welded steel, the body being 4 in. thick. The overall 
height of the bucket, excluding the lifting stirrup, 
was 14 ft. The total weight was 875 lb. The gate 
consisted of a pair of quadrantal plates hinged to 
the bucket at the apex and connected at the periphery 
by eight rollers. These, when the gate was closed, 
as in Figs. 5 and 6, supported a flap of thick rubber- 
covered conveyor belting. The upper edge of the flap 
was riveted to the bucket, but the lower edge was 
free. It will be realised that when the rollers were 
drawn back, the weight of the concrete pushed the 
flap aside and, conversely, when they were returned 
to their original position, under their own weight, the 
flap was pushed back until the orifice was closed. The 
gate was opened by a rope passing through a pulley 
block at the top of the bucket. It is shown in the 
open position in Fig. 3, though the rope was not, of 
course, manipulated from below as there shown. The 
discharge took place through the square opening formed 
by the foot which is clearly shown in Fig. 6. The 
device worked without friction and was stated to be 
very easily operated. The bucket was lowered into 


position just inside the top of the reinforcing rods by 


a crane, and was filled from a hopper carried by & 
second crane. The full bucket was then lowered to the 
second hopper 
was being loaded. The operation was, thus, virtually 
a continuous one. Our thanks are due to Messrs. Blaw- 
Knox and Mr. R. A. Hardaway, Jr., for the drawings 
lhotographs and data upon which this account 1s b 
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CONCRETE-PLACING BUCKET. 


CONSTRUCTED BY MESSRS. BLAW-KNOX COMPANY, PITTSBURG, PA., U.S.A. 
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GOVERNMENT ASSISTANCE TO 
EXPORT TRADE. 


Ix & paper on “ Government Assistance to Export 
we which was read before the Institute of Export 
" Tuesday, March 31, Mr. J. W. Golsby gave a 
o— account of the circumstances which led up to 
2 ermation of the Department of Overseas Trade 

918 and reviewed its present organisation and 
activities, 
a ming the last quarter of the nineteenth century, 
‘he aang foreign competition led to a demand that 
oh ee should substitute active co-operation 
soos mmercial interests for a policy of benevolent 
ess. In 1880, the first Commercial Attaché 


ws therefore, appointed, under the Foreign Office, 
% the whole of Europe as his field of operations, 
Seven years later a second was added for 








BUCKET WITH Door CLOSED. 


Russia, Persia and Asiatic Turkey. In 1900, a Com- 
mercial Intelligence Branch was set up within the 
Board of Trade, of which the Department of Overseas 
Trade was a direct descendant. Inadequate as was this 
official machinery for assisting exporters, the position 
as regards the Empire was even worse. It was, in fact, 
not until 1908 that a Trade Commissioner Service, 
consisting of one officer in Canada, Australia, New 
Zealand and South Africa respectively, was established. 
In addition, the Consular Service, which was con- 
trolled by the Foreign Office, furnished sporadic 
information. 

Recognising that the early restoration of our export 
trade would be of vital importance once the war ended, 
the Commercial Intelligence Branch of the Board of 
Trade was re-constituted in 1916 and absorbed the 
Exhibitions Branch. Parliamentary control of this new 
Department was maintained through a Minister, who 








was responsible both to the President of the Board of 
Trade and to the Foreign Secretary. The consular 
service was enlarged in 1919 and its members were now 
stationed in practically every foreign country. The 
Commercial Attaché had been replaced by thirty-eight 
Commercial Diplomatic Officers, who generally helped 
the Head of the Mission on the commercial side and 
supervised the work of the consular officers. There 
were also sixteen Trade Commissioners in the Empire 
who reported direct to the Department of Overseas 
Trade. Finally, there were fifty-seven honorary 
Imperial Trade Correspondents (who were usually local 
government officers), in the colonies and protectorates. 

The par functions of an overseas officer were to 
establish and maintain cordial relations with the 
Government authorities in his area; to enter into 
personal relations with Chambers of Commerce and 
Trade Associations and with the principal importers and 
manufacturers ; to visit the chief commercial centres 
to report on foreign competition and on trade conditions 
generally ; to supply a regular flow of commercial 
information to the De ment; to maintain an active 
correspondence with firms in the United Kingdom or 
in the Empire, who wished to extend their trade in his 
area; and to give all possible assistance to represen- 
tatives of those firms who might visit his territory. 
These officers returned to the United Kingdom periodio- 
ally to afford firms an opportunity of first-hand discus- 
sion of their difficulties and to visit industrial centres. 

The organisation of the Department of Overseas 
Trade in London consisted of two main divisions : 
Geographical (foreign and Empire) and Industries 
(development and research), In the first there were 
officers who kept themselves posted in the main com- 
mercial requirements of an individual market, while in 
the latter the officers specialised in individual groups of 
trade and maintained close contact with the appropriate 
associations and firms. Hundreds of day-to-day 
inquiries were handled in this way. Perhaps one of the 
Department's most useful pieces of work was to provide 
firms with information regarding suitable representation 
in overseas markets. This was done in great detail. 
In addition, lists of importers, statistics and informa- 
tion regarding tariffs, legislation, commercial travellers, 
communications, methods of marketing, quota restric- 
tions, credit conditions and competition, could be 
furnished. Notices of forthcoming contracts were also 
published in the Board of Trade Journal and circulated. 
An Overseas Trade Development Council had been 
formed and was valuable in enabling the Department, 
in co-operation with informed business opinion, to 
examine the larger problems of exports trade as they 
affected industries rather than individual firms. 

The work of the Development and Research Division 
of the Department operated in the same direction, 
for its officers were engaged in the study of certain 
markets, so as to be ready to assist developments 
which might present themselves in connection with 
commercial agreements. The value of such work was 
shown by the fact that during 1935 exports to foreign 
countries where commercial agreements were in force 
were greater by 15,000,000/., or 65 per cent. of the 
increase recorded between 1932 and 1935 in the total 
of our exports to all foreign countries. Viewing as a 
whole the trade balance obtained, both by increased 
exports and reduced imports, the purchases made from 
the United Kingdom by those ccuntries with which 
agreements had been signed, represented 12-8 per cent. 
of the total purchases from the United Kingdom in 
1933, 14-4 per cent. in 1934, and 14-8 per cent. in 1935, 
while their sales to the United Kingdom were 21-6 per 
cent. in 1933, 21-3 per cent. in 1934, and 20-4 per cent. 
in 1935 of our total imports. 

Additional phases of the Department’s activities were 
the British Industries Fair and other home and foreign 
exhibitions ; a Special Register Service for the circula- 
tion of information; the Exports Credits Guarantee 
Scheme, the Travel and Industrial Development 
Association, and the Imperial Institute. 








ArRcRaFT FOR THE FRENCH Navy.—The experience 
gained by Messrs. Air-France in flying the South Atlantic 
twice weekly with the South American mail has led to 
the placing of an order for four flying boats by the 
French Navy. The —_ of these machines will be 
derived from that of the Croix du Sud flying boat 
belonging to Messrs. Air-France, which is now under- 
going complete overhaul after a. the ocean 50 
times without a hitch. The only difference will be 
that instead of four 12 Nbr Hispano-Suiza engines, 
placed in pairs tandem-fashion above the wing, the new 
machines will have four 12 Xbr engines placed in line 
along the wing. These machines will be capable of 
remaining in the air for 30 hours, will have a cruising 
speed of 160 m.p.h., and will be employed for long- 
distance reconnaissance work. The order is being dis- 
tributed among four firms, each of whom will build one 
machine. They are Messrs. La Société Industrielle 
d’Aviation Latécoére, Toulouse, the designers and 
builders of the Croix du Sud; Messrs. 8. A. des Ateliers 
d’Aviation Louis Breguet, Le Havre; Messrs. Les 
Ateliers et Chantiers de {a Loire, St. Nazaire ; and Messrs. 








Chantiers Aéro-Maritime de la Seine (C.A.M.S.), Paris. 
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TENDERS. 


Wr have received from the Department of Overseas | 
Trade, 36, Old Queen-street, London, 3.W.1, particulars | 
of tenders invited by various bodies im the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, | 
the reference number being quoted in each case. 
Lathe. Argentine State Oilfields, 
(T.Y. 30,026.) 


Precision Buenos 
Aires; May 6. | 
Laundry Washing Machine, all-metal, 24 im by 48 in. 
City Council of Johannesburg, April 25, (T.Y. 30,031.) 
Steam Hammer, 30-cwt., for East London Workshops 
South African Railways and Harbours, Johannesburg ; 

April 24. (T.Y. 30,032.) 

Water Meters, 160, in sizes varying from | in. to 3 in. | 
and suitable for use on pressures up to 300 Ib. per square | 
inch, City Council of Johannesburg; April 25. (T.Y. | 
30,035.) | 

Marine Internal-Combustion Unit, complete with | 
reversing gear, stern tube, thrust bloek, stern shaft and 
propeller, for the propulsion of a motor launch. Ministry 
of Public Works, Mechanical and Hlectrical Department, 
Cairo, Egypt; May 16. (T.Y. 30,037.) 

Locomotive Boilers, cylinders, and motion sets. | 


Bengal 


Con 
troller of Stores, Eastern Railway, Calcutta ; 
May 15. (T.Y. 30,040.) 
Screw Couplings, 3,000. Indian Stores Department, 
Simla; April 28. (T.Y. 30,041.) 
Motor-Lorry Chaasis, five. Municipality 
dria; April 27. (T.Y. 30,050.) 


of Alexan 
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LAUNCHES AND TRIAL TRIPS. 


Single-screw timber-carrying steamer 
for service on the northern Russian coast; triple- 
Oxy engine, supplied by Messrs. The North Eastern 
Marine Engmeering Company, Limited, Wallsend-on- 
Tyne. Launeh, Mareh 3. Main dimensions, 321 ft. 6 in. 
by 48 ft. by 22 ft. 9 in. Strengthened to withstand 
difficult ice conditions. Build by Messrs. Furness Ship- 
building ye ef Limited, Haverton Hill-on-Tees, to 
8 





“ Droxsown.” 





the order of Messrs. Machinoimport Central Corporation, 
Moscow, U.8.8.R. | 

“ Macrra.”—Single-screw oil-tank motorship ; four- | 
cycle, solid-injection, single-acting, supercharged six. | 
cylinder Werkspoor Diesel engine. Trial trip, Mareh 5. | 
Main dimensions, 426 ft. by 54 ft. 3 in. by 31 ft. Built | 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Mesars. The Anglo-Saxon | 
Petroleum Company, Limited, London. 

“ Apminat Draxe.”’—Single-screw steam trawler, for | 
service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull. | 
Launch, March 9. Main dimensions, 151 ft. 8 in. by | 
25 ft. 6in. by 14 ft. 6in. Built by Messrs. Coehrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, for 
Messrs. C. H. Smith and Company (Hull), Limited, Hull. | 

“ Rovan Unstmrman” and “ Royan Scorsman.”— | 
Twin-serew passenger and cargo sister motorships for | 
service between Belfast and Glasgow ; two-cycle, single- | 
acting, airleas-injection, eight-cylinder Harland-B. & W. 
Diesel engines. Launch of the Royal Ulsterman, March 
10, and of the Royal Scotsman, March 11. Main dimen- 
sions, of each 341 ft. 6 in. by 47 ft. 6 in. by 17 ft. 9 in. 
Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, to the order of Messrs. Burns and Laird 
Lines, Limited, London. 

“ Sypney Srar.'’—Twin-screw refrigerated-cargo and 
passenger motorship for service between Australia, New 
Zealand, and the United Kingdom ; two-cyele, double- 
acting, airless-injection, six cylinder Harland-B. & W. 
Diesel engines of the uniflow scavenge design. Trial trip, 
March 20. Main dimensions, 535 ft. 6 in. by 70 ft. by 
43 ft. 4 im. Built and engined by Mesers. Harland and 
Wolff, Limited, Belfast, for Messrs. The Blue Star Line, 
Limited, London. 

“ Ereercrsy " and “ Ernerpens.”’-—-Steel open swim 
barges, each to carry 105 tons. Launch, March 23. 
Main dimensions of each, 69 ft. 6 in. by 18 ft. 2 in. by 
6 ft. 6 in. Built by Mesers. Harland and Wolff, Limited, 
North Woolwich, London, E.16, for Messrs. C. & A. 
Etheredge, Limited, London. 

“ Lorp Mrpp.eron.”’—Single-screw, steam trawler for 
fishing in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. Amos and Smith, Limited, ull. Launch, 
Mareh 24. Main dimensions, 160 ft. by 26 ft. 6 in., by 
15 ft. Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding ~’aed, Selby, for Messrs. Pickering and 
Haldane’s Steam Trawling Company, Limited, Hull. 

* Unratr.’’—Twin-screw passenger and cargo steamer 
for the owner's Natal Line service; triple-expansion 
engines, each working in conjunction with an exhaust 
turbine on the Bauer-Wach system. Launch, March 25. 
Main dimensions, 468 ft. by 61 ft. 3 in. by 35 ft. 6 in. 
Built and engined by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Walker, Newcastle-upon-Tyne, for 
Messrs. Bullard, King and Company, Limited, London. 

“Doewvecan Castre."——Twin-serew passenger and 
pan motorship for service between the United Ki m 
and South and East Africa; two-cycle, double-acting, 
nine-cylinder Hariand-B. & W. Diesel engines. Launch, 
, h 26. Main dimensions, 560 ft. by 71 ft. 6 in. by 
35 ft. Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for Messrs. The Union-Castle Mail 
Steamship Company, Limited, London. 
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CONTRACTS. 


Messrs. Hartanp AND Wotrr, Limrrep, North 
Woolwich, London, E.16, have received an order from 


| Messrs. Vokins and Company, Limited, Londen, for four 


hatched canal barges. 

Messrs. Frecpine anp Part, Liwrrep, Atlas Works, 
Gloucester, have recently received an order for 12 
moulding machines from Messrs. Foundry Equipment, 
Limited, Leighton Buzzard. 

Messrs. Tue Parsons Ou. Enorme Company, 
Limirep, Town Quay Works, Southampton, have received 
an order from Messrs. Barelay, Curle and Company, 
Limited, for four four-cylinder kerosene engines for 
8-kW emergency generating sets, and another order from 
Messrs, Mather and Platt, Limited, for a six-cylinder, 
85-h.p. petrol engine for a pumping set for a large petro- 
leum depot in the East. 

Messrs. L. Smrr AND Zoon, Kinderdijk, Holland, have 
received a contract from Mr. G. Vos, of Alblasserdam, 
for the| construction of a ferry for service on the river 
Noord, between Alblasserdam and Ridderkerk. The 
ferry will have a length of 62 ft. 4 im., a breadth of 
21 ft. 4 in., and a depth of 3 ft. Ll in. It will be fitted 
with two hinged landing platforms 15 ft. 9 in. iu length, 
and will be entirely welded electrically. 
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Prize ror MINERs* Lampr.— 

the importance of developing a thoroughly satisfactory 
lamp for use underground in mines, which will not only 
give an automatic and unfailing signa) of the presence 
of firedamp, but will also provide the maximum illumin- 
ation for working purposes at the coal face, the Central 
Committee of the Mining Association, at a recent meeting, 
decided to offer a prize of 5001. for such a lamp as will 
pass the necessary official tests. 


Tae Royvat ArronauticaL Socrery.-—Lieut.-Colonel 
J. T. C. Moore-Brabazon, M.C., M.P., has been re- 
elected President of the Royal Aeronautical Society. 
On Thursday, May 21, the Society will hold a reception 
in the Science Museum, South Kensington, Londen, 
8.W.7. During the evening the 24th Wilbur Wright 
Memorial Lecture will be delivered by Mr. D. R. Pye, 


Deputy Director of Scientifie Research, Air Ministry, | 


the title of the lecture being “ Slippery Surfaees.” The 
year 1936 constitutes the Eeeatlllindaeiteeame of the 
founding of the Society, and a special exhibition of 
unusual and rare aeronautical items of interest will be 
shown in the Museum on the occasion. Applications 
for tiekete for the function should be a. . as soon 
as possible to the seeretary of the Society, at 7, Albemarle- 


| street, Piccadilly, London, W.1. 
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Messrs. Vickers, Limrrep, Vickers House, Broadway 
London, 8.W.1, inform us that Messrs. Aura-Lavar 
Company, Liurrep, Brentford, Middlesex, who are the 
sole agents, for Great Britain and Ireland, of Aktiebolaget 
Separator, of Stockholm, for the manufacture and sale 
of the De Laval separators, have now acquired from 
Messrs. Cooke, Troughton and Simms, Limited, th: 
business of Messrs. British Separators, Limited, suppliers 
of the Vickcen separators. All inquiries for Vickcen 
separators, filters and parts should now be addressed to 
Messrs. British Separators, Limited, at their new address 
Great West-road, Brentford, Middlesex. 


Magssrs. Bascock anp Witcox, Luwrep, Babcock 
House, Farringdon-street, London, E.C.4, have acquired 
the world rights for the Johnson water-tube boiler, and 
under the name of the Babcock-Johnson boiler, propose 
to be ip this unit for light-weight, medium, and high 
rated boilers for the merchant service and for Nava 
requirements. 

Tue Arm MEMBER FoR RESEARCH AND DEVELOPMENT, 
the Jornt DrrecroratTe oF Screntiric RESEARCH and 
Tecunical DrEvELoPMENT, and the relevant secretariat 
division have been transferred from the Air Ministry, 
Adastral House, Kingsway, to Savoy Hill House, Savoy. 
hill, Strand, London, W.C.2. The other directorates 
of this department will remain in their present accommo. 
dation. In future, all inquiries in person to the trans. 
ferred staff should be made to Savoy Hill House. Official 
correspondence should, however, continue to be addressed 
S the Secretary, Air Ministry, Adastral House, Kingsway, 

.C.2. ima 

Mr. ALLAN Botwoop has been appointed chief buyer 
to Messrs. Humber, Limited, and associated companies, 
which include Messrs. Hillman Motor Car Company, 
Limited, Messrs. Commer Cars, Limited, Messrs. Karrier 
Motors, Limited, and Messrs. Clement Talbot, Limited, 
in succession to Mr. C. W. SurroiK, who has retired 
after 32 years’ service. 

Messrs. Davy Broruers, Luurep, Park Iron Works, 
Sheffield 4, have decided to erect a new heavy-machin 
bay at their Darnall Works. This bay will be served 
by an 80-ton crane, and the extension is necessitated by 
the rapidly-increasing demands of the steel industry. 
The extension is being put in hand immediately. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 
Scottish Steel Trade.—The position in the Scottish 
steel trade is without change, and so constant is the 
demand for all classes of steel material that plant in most 
cases is being kept employed to the uttermost in order 
to meet the requirements of consumers. Order books 
are so well filled that the output for the next month 
or two is almost fully taken up. The demand for heav) 
material from the shipyards is exceedingly good and 
likely to continue owing to the improvement in the 
placing of orders for new tonnage. Steel for construc 
tional purposes is also a fairly active market at present 
and there are signs of further expansion in the demand 
The makers of black-steel sheets are experiencing 4 
steady pressure for deliveries, chiefly for home requir 
ments. The automobile industry is still consuming 
a@ very large tonmage of sheets while the demand from 
drum ers is also very extensive. Prices are as yet 
, but an early advance is very probable 
owing to further imcreases in the price of raw materials 
The following are the current market quotations 
Boiler plates, 91. 5s. per ton; ship plates, 8/. 15s. pe! 
ton; sections, 8l. 7s. 6d. per ton; black-steel sheets, 
+ in., 91. 5s. per ton, and No. 24 gauge, in minimum 
4-ton lots, 11/. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 13/. 10s 
per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—Conditions in the West 
Scotland malleable-iron trade which have been mu! 
better reeently, continue to show improvement, 4)! 
makers are well supplied with orders for immediate «04 
i . Forward bookings are not too plent 
ful but the general inquiry is good. The re-rollers °! 
steel bare have quite a satisfactory tonnage booked an‘ 
are on the whole well employed, but most of the busines 
ie om home account. To-day’s market quotations 4 
as follows :—Crown bars, 10/. 2s. 6d. per ton for home 
delivery, and 91. 5s. per ton for export ; and re-rolled ste 
bars, 9. 10s. per ton for home delivery, and 7I. 10s. pe! 
ton for export. 


Scottish Pig-Iron Trade; Prices Advanced. The 
demand for Scottish pig-iron is as strong as ever, and 
practically every ton is booked well ahead. For som 
time producers of foundry iron have been quoting 
forward lots at round 5s. per ton over current rates ane 
this advance has now come officially into being. Th 
quotation for hematite iron is also raised by 3. 6d 
per ton and the new prices are now as follows : Hems- 
tite, 80s, 6d. per ton, delivered at the steel works ; = 
foundry iron, No. 1, 8ls. 6d. per ton, and No. 3, 7% 
per ton, both on trucks at makers’ yards. Hematité 
iron is now 7s. per ton dearer than it was at the beginniné 
of this year. 

Scottich Pig-Tron Shipments.- ~The shipment 
Seottish pig-iron from Glasgow Harbour for the = 
ending last Saturday, April 4, amounted to 278 tom: 
Of that total 10 tons went overseas and 268 tons cost 
wise. During the. corresponding week of last year ™ 

were 235 tons overseas and 10 tons coastws 
making a total shipment of 245 tons. 

Shipbuilding —The Anglo-Iranian Oi! 
Limited, have just placed orders on the Clyde 


Company 
for three 
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motor tankers on behalf of its subsidiary company, 


Messrs. British Tanker Company, Limited, London. 8 
vessels will each be of 12,000 tons deadweight, and the 
total value will be about half a million pounds sterling. 


Messrs. Harland and Wolff, Limited, Govan, will build 
two of these tankers, and Messrs. Lithgows, Limited, 
Port-Glasgow, will build the third. The order for the 
propelling machinery for the latter vessel has 
placed with Messrs. John G. Kincaid and Company, 
Greenock, and it will consist of a Harland-B.W. Diesel 
engine of the firm’s latest design. Part of the machinery 
for the two tankers to be built by land 
and Wolff will be constructed at the builders’ Belfaat 
establishment. Messrs. Scotts’ Shipbuilding and 
Engineering Company, Limited, Greenock, have con- 
tracted to build two motor vessels, each of 4,200 tonsa, 
for The Elder Dempster Line, Limited, Liverpool. These 
vessels, which are for the owners’ West African service, 
will be fitted with the Doxford ee in = 
and will have accommodation for 12 passengers. 

Ailsa Shipbuilding Company, Limited, Troon, have 
received an order from Messrs. General Steam Navigation 
Company, Limited, London, for a single-screw motor 
vessel of 1,100 tons deadweight. She will be of the 
shelter-deck type and will be built to Lleyd’s hi 
class. This new vessel will be 218 ft. by 35 ft. by 21 ft. 
to the shelter deck. Deck auxiliaries will be e! i 
driven, and the propelling machinery will be of am 
power for a speed of 10} knots. The Caledon Shipbui 

and Engineering Company, Limited, » who 
launched two vessels this week for Messrs. General Steam 
Navigation Company, Limited, London, have booked 
an order for two additional motor véssels for the same 
owners. These two new vessels will be of 600 tons 
deadweight and their dimensions and machinery, which 
will be supplied by Messrs. British Auxiliaries, Limited, 
Glasgow, will be exactly the same. One vessel, however, 
will be designed to the orthodox modern hull form, while 
the other will be designed to the new Maierform, and being 
intended for the same trade, the owners will be able to 
ascertain which is more suited to their particular service. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—According to present arrangéments 
the Easter setdown in this area will be the shortest for 
many years. Some of the large steel-producing firms will 
not close down their furnaces, but continue production 
throughout the holidays. Some of these coneéerns have 
exceptionally heavy order books, and in some cases 
are behind in their deliveries. Basic steel requirements 
are greater than a year ago, and supplies are insufficient 
to cover current needs. The latest output statisties of 
steel show that this area is turning out a record daily 
tonnage. During February, production totalled 128,100 
tons, or 5,124 tons a day, as compared with 4,977 tons a 
day in October. More works extensions are under con- 
sideration. One of the biggest firms in this locality has 
altered the lay-out of its special-alloy and stainless-steel 
departments. In addition, plans are being drawn up 
for the erection of the latest types of electric furnaces. 
In the heavy engineering and machinery branches the 
situation showsimprovement. More orders are circulating 
for railway rolling stock, and produéing works are 
consequently operating at increased me 6 A few 
more inquiries are circulating from India. © amount 
of business being done with this market, however, 
is still below the level of ten years ago. At one time 
India relied chiefly on Sheffield works for its ies 
of railway accessories, particularly buffers, . 
tyres, and wheels. Makers of heavy grinding and 
crushing machines report a heavier volume of business. 
Rolling mills, forges, press shops, and foundries are all 
working at high pressure. Steelworks and ironworks 
machinery ond equipment is an improving section. 
Rolling mills and foundry plant is on order for transport 
to the Continent. Boiler-making works have more 
attractive order books. The special-steel branches are 
accounting for large outputs. Stainless steel is in heavy 
demand for a variety of purposes. Heat and acid- 
resisting materials are in good request by producers of 
machinery for the chemical, dye, and food-manufacturing 
industries. Agricultural machinery and parts are good 
selling lines. The season is opening out on active lines, 
and sales are in excess of those of a year ago. The tool 
trades are operating at well up to recent capacity. The 
2a foundries are busier and structural steel is in strong 
demand. 





South Yorkshire Coal Trade.—The market generally 
'8more active. Inland requirements show improvement, 
while the export position is firmer. Local iron and steel 
works are big consumers of industrial fuel. 
's in strong demand, and in some quarters in short 
supply. Railway companies are better customers for a 
variety of fuel, and are laying in stoeks in readiness 
for the Easter rush. The housecoal market tends to 
weaken, and sales are not up to recent dimensions. 
Foundry and furnace coke are active. Quotations are : 
Best branch handpicked, 26s. to 29s.; Derbyshire best 
house, 22s. to 23s. ; Derbyshire brights, 19s. 6d. to 21s. ; 
best screened nuts, 198. to 20e. ; small screened nute, 18s. 
to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20e. ; Derbyshire 
hards, 198. 6d. to 20s. ; rough slacks, Ils. to 12s.; and 
nutty slacks, 10s. to lls. 


Steam coal 








GENERATION oF Execrricrry 1x Great Brrraiw.— 
During the first two months of 1936, the total amount 
of electricity generated by authorised undertakers in 
Great Britain was 3,794 million units as compared with 
3191 million units in the corresponding period of 1935. 
hy difference of 603 million units represents am increase 
‘IS: per cent. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
and foundry-iron branch of trade do not, at present, 
permit transactions of moment. i is, in fact, 
still virtually at a standstill, and resumption of negotia- 
tions cannot be looked for until production is i d 
and arrears of delivery under contract obligations have 
been appreciably reduced. Shortage of | iron is not, 
ver, seriously incommoding Tees-side users of 
foundry pig, other sources of supply having been tapped 
to ah extent sufficient to meet present needs. A good 
deal of Midland iron is going into use at foundries in 
this district, and occasional parcels of Continental material 
are coming to hand. At the same time, consumers have 
little or no stock, and are pressing for larger deliveries. 
Buyers would readily pay well above the fixed minimum 
figures for Cleveland brands for almost any delivery, 
but manufacturers are not willing to entertain offers 


except for supply over periods ahead, and they are 
hot disposed to commit themselves further on forward 








account. 

Hematite —Production of East-coast hematite iron 
has been ineréased by the transference of a basic blast- 
furnace on to the making of hematite, and output is now 
fully equal to requirerients. Producers are meeting cus- 
tomers’ needs as they become due under running ¢on- 
tracts, and are selling adequate quantities to regular 
buyers, but hesitate to put through extensive forward 
| usiness as they expect the demand to increase and values 
to be advateed. Aecumulations at the blast-furnaces 
are not latge. Orders can no longer be placed at the 
equivalent of No. 1 grade of iron at 77s. for delivery to 
— Northumberland, Durham, and North York- 

re. 

Foreign Ore.—Transactions in foreign ore are rarely 
recorded, constimers still having little occasion to buy, 
and the prices named being unattractive to sellers. The 
nominal market figure for rubio, of 50 per cent. quality, 
is 188. 9d., c.i.f. Tees. 

Blast-Purnace Coke.—Rapid progress is reported in 
pre} tion for a heavy enlargement of the make 
of blast-furnace coke, but at the present time 
the supply is not peasy plentiful, and the demand 
remains . Bellers readily realise the recently 
advaneed quotations. 

Manufactured Iron and Steel.—The enormous 
output of semi-finished and finished iron and steel 
not fully cope with the pressing needs of customers. 
Re-rollers are calling persistently for larger supplies of 
semi-steel. As regards finished material, buyers of 
eonstructional steel would welcome increased deliveries. 
Producers of shipbuilding requisites are ite busily 
employed, and departments dependent on culey orders 
have substantial contracts to execute. Subject to the 
usual rebates, the principal market prices for home busi- 
fiess stand at : Common iron bars, 101. 2s. 6d.; packing 
(parallel), 9. ; king (tapered), 101.; steel billets 
(soft), 51. 17s. 6d.; steel billets (medium), 71. 7s. 6d. ; 
steel billets (hard), 7J. 12s. 6d.; iron and steel rivets, 
121.; steel boiler plates, 9/. 5s.; steel ship plates, 
81. 158.; steel angles, 8I. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8/. 10s., for Is of 500 tons 
and over, and 9. for smaller lots ; and tes, 121. 10a. 
Black sheets (No. 24 gauge) are 11. 10s. for delivery 
to home customers, and 9/. 15s. f.o.b. for shi nt 
abroad; and ' corrugated sheets (No. 24 
gauge) are 13). 10s. for delivery to home customers, and 
111. 15s. f.0.b. for shipment overseas. 

.—British iron and steel scrap continues in good 
demand, notwithstanding heavy imports of Continental 
material. 

Imports of Iron and Steel,—Returns issued this week 
give the total imports of iron and steel to the Tees from 
foreign ports and coastwise last month at 5,331 tons, of 
which 1,788 tons were pig-iron, 3073 tons erudé sheet 
bars, billets, blooms and slabs, and 470 tons plates, bars, 
angles, rails, sheets, and joists. Fe unloadings 
totalled 5,448 tons, of which 266 tons were pig-iron, 
4,835 toms erude sheet bars, &c., and 347 tons plates, 
bars, angles, &c., and in March last year the aggregate 
tonnage imported amounted to 4,550 tons, of which 
167 tons were pig-iron, 4,025 tons crude sheet bars, &c., 
and 358 tons plates, bars, angles, &c., while in the 
pre-war month of March, 1914, the unloadings reached 
8,997 tons, of which 5,661 tons were crude sheet bars, 
and 3,336 tons plates, bars, angles, &c. 

Tees Iron and Steel Shipments.—The aggregate ship- 
ments of iron and steel from the Tees last month were 
3,109 tons larger than the February loadings, the clear- 
ances amounting to 40,949 tons, of which 3,467 tons were 
pig-iron, 3,886 tons manufactured iron, and 33,596 tons 
steel. Pig-iron exports were, however, the lowest of any 
month since the coal strike period of 1926. March coast- 
wise shipments of manufactured iron and steel totalled 
16,216 tons, or 577 tons less than the February loadings, 
but overseas clearances inereased from 15,371 tons in 
February to 21,266 tons in March. Scotland and Germany 
were the largest buyers of pig-iron last month, the former 
taking 1,183 tons, and the latter, 670 tons. The Union 
of South Africa, with an import of 1,249 tons, was much 
the best customer for manufactured iron. Among the 
principal importers of steel were : Union of South Africa, 
5,197 tons; India, 3,747 tons; Argentine, 1,800 tons ; 
Palestine, 1,515 tons; and New Zealand, 1,312 tons. 











CALENDAR.—Messrs, Me itan-Vickers Eleetrical 


tropol 
Company, Limited, Trafford Park, Manchester, 17, have 
| sent us a handsome monthly tear-off calendar. 





NOTICES OF MEETINGS. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—Sheffeld 
Sub-centre : Wednesday, April 15, 7.30 p.m., The Royal 
Victoria Hotel, Sheffield. ‘‘ Further Progress in X-Ray 
Equipment in a Modern Hospital,” by Mr. F. W. Samp- 
son. Jrish Centre: Thursday, April 16, 6 p.m., Trinity 


College, Dublin. ‘ The High- ure Mereury-Vapour 
Lamp in Publie hting,” by Mr. G. H. Wilson, Lieut.- 
Com. E. L. and Mr. J. M. Waldram. 

For ry sy ° of other Sociéties and of Junior Sections, 
see page 2 of Advertisements. 





NOTES FROM THE SOUTH-WEST. 


Canpirr, Wednesday. 

The Welsh Coal Trade.—The position of the Welsh 
steam coal trade showed no material change throughout 
the past week and new business was again on very quiet 
lines. Foreign customers were holding aloof and the 
demand on export account remained poor. Consumers 
in the inland market displayed a moderate interest and 
sales to this direetion continued quietly steady. Current 
inquiries were few and collieries generally were urgently 
in need of new business and wére almost entirely depend- 
ent on their coritract commitments to maintain even 
reduced working at the pits. Production of all classes 
of coals retained very limited. Considerable relief was 
felt over the settlement of the dispute in the anthracite 
coalfield and the avoidance of a s The threat 
of a strike occasioned a deal of misgiving, par- 
ticularly as to its proba effects om the Canadian 
market. It was out that the season was just 
commencing and that other countries, particularly Russia, 
were anxious to supply coal to the Dominion, and it was 
felt that there was a roforders being diverted. The 
first vessel left Swansea last week-end for Montreal, where 
navigation is expected to open about April 13, and a 
further eleven ships are already loaded with about 
80,000 tons of anthracite. Negotiations have been 
proceeding during the week between British coalowners 
and the French authorities in Paris for a change in the 
t French licensing system. For some time past, 

itish exporters have expressed dissatisfaction with 
the system, as it was felt that licences issued for the 
importation of British coals were being used for fuel 
from other couiitries. No official information can yet 
be obtained of the results of the negotiations, but there 


te | seemed no question but that @ change was imminent. 


It is understood that there will be no actual transfer of 
the licenees from the Fretich rters to this country, 
but that there will be more Bri control. Following 
the difficulty experienced by Irish buyers in securing 
supplies of certain classes of coal during the recent 
and the they made concerning the 
advanced prices, it has been decided to establish a fixed 
seale of prites for both summer and winter. The new 
level of pri which is to apply to all British coals, is to 
be contiioeed a6 a mééting in Dublin after the Easter 
holidays. The scarcity of orders for large coals remained 
the most adverse feature of the market and excessive 
stocks were still offering at easy . Smalls and sized 
descriptions, however, scarce, and some sorts 
were quite unobtainable until the second half of the 
month. Values were well maintained at the recent ad- 
vaneed levels. Cobbles remained dull and easy, but 
———— in moderate request and firm. Cokes con- 
searce and strong. 
Iron and Steel—Qperations proceeded on a fairly active 
im the iron and steel and allied trades of South 
and Monmouthshire last week, and most firms are 
with bitsiness for some time ahead. It is 
of cold rolling 
*s works, New- 


ij 


well booked 
ee al collins lees ares 
are to be eréoted at Messrs. L, 
port, within the next six months. 
S—S——— 


Etxorsrorry at Txe Buripine Cenrre.—The Electrical 
Section of the Building Centre, 158, New Bond-street, 
, W.1, exists to answer inquiries and to demon- 
strate apparatus, not only to architects and builders, 
but to representatives of business firms and to the general 
public. As some indication of its suecess, it may be 
mentioned that about 6,000 inquiries are _ dealt with 
annually, authoritative information being given by the 
staff of the British Electrical Development Association. 
The seetion, which has recently been reorganised, covers 
most branches of electrical work and includes an up-to- 
date range of cookers, refrigerators, clocks, water heaters, 
fires and electro-medical tus, As a result of the 
advice tendered, some important lighting, power and 
heating installations have been carried out on modern 
lines. These include an all-electric house with an annual 
consumption of 20,000 kWh to 30,000 kWh. 


Hicu-Temrerature Gianp Packxine.—The use of 
superheated steam or high-température i, such as 
are met with in some processes in the chemical industries, 
is often attended with trouble of the gland packings of 
valves, pump rods, &e. To meet this difficulty Messrs. 
Richard Klinger, Limited, 120, Southwark-street, 
London, 8.E.1, have recently developed a packing material 
which contains neither grease nor oil. The lubricating 
effect is furnished by treatment, with a speeial graphite, 
of the loose asbestos fibres which form the packing. The 
new king can be used in existing stu ne boxes pro- 

e 


vided the conical ends usually fitted are m square by 
rings. The packing is then com between lel flat 
surfaces and, when subjected to heat an reesure, 


becomes a single compact mass, able to withstand the flow 
of high-pressure steam or and yet resilient enough 
to adapt itself to any inequalities of the spindle or rod. 
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LOSENHAUSENWERK. 


THE NEWCOMEN SOCIETY. 

Ar a meeting of the Newcomen Society held on 
February 19 at the Chartered Institute of Patent 
(gents, a paper on “ The Preparation of Woad in 
England” was read by Messrs. H. O. Clark and R. 
Wailes. For centuries the woad plant was cultivated 
in this and other countries for its value as a dye and 
a mordant, but with the introduction of synthetic 
dyes its production came to an end. It was last 
grown al prepared at Skirbeck, Lincolnshire, in 1932, 
and, said the authors, it is not likely to be grown again 
either in England or elsewhere. In the earlier part 
of their paper the authors gave an interesting account 
of the work involved in the sowing, weeding, cropping, 
grinding, balling, drying; couching and packing of 
woad, and then turned to describe the machinery of 
the woad mills which up to a few years ago were at 
work at Parson Drove, Cambridgeshire, and at Brother- 
toft, Algarkirk and Skirbeck, in Lincolnshire. Though 
no longer used, the buildings and machinery at 
Algarkirk and Skirbeck still remain almost complete. 


Of the two, the mill at Algarkirk is the most interesting | 


VIBRATING-TABLE TESTING MACHINE ; 


and was the best for convenience 
of working. The process of pre- 
paring woad for supplying to the 
dyers demands a mill for chop- 
ping the leaves into very short 
pieces, in much the same way as parsley is chopped on 
a board in a kitchen. At Algarkirk the place of the 
chopping-board is taken by a large circular track of 
oak segments 3 in. thick, around which travel the 
four tapered crushing wheels. Each wheel consists 
of two oak discs about 2 ft. apart, the outer and larger 
one being about 5 ft. 6 in. diameter. The rims of the 
wheels are provided with 34 or 38 wrought-iron cutters, 
bringing the maximum diameter of the wheel up to 
nearly 7 ft. The wheels are keyed to 6}-in. square 
oak shafts connected to the central vertical axle of 
the mill. The rotating mechanism comprises a large 
overhead horizontal wheel about 24 ft. diameter, built 
up of cast-iron segments and cast-iron spokes carrying 
a spur rack having 456 teeth, into which gears a 
23-tooth pinion which was driven by a steam engine. 
The vertical axle of the mill is also of cast-iron and is 
about 12 ft. long. On the top of this axle is a hub 
from which depend wrought-iron rods supporting the 
rim of the driving wheel, while at the bottom are 
forgings carrying the pintle bearings for the four oak 
roller shafts. As the overhead wheel is revolved it 
tows the rollers by means of connecting rods. From 
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the driving wheel also hang scrapers which directed 
the leaves towards the centre of the crushing track. 
The speed of the rollers was about five miles an hour, 
and the operation of crushing a batch of leaves took 
| from 60 minutes to 70 minutes. 
The operations which were carried out subsequent to 
grinding included balling, drying, and couching. After 
removal! from the mills the pulped leaves were kneaded 
| into balls by hand and the balls were then placed on 
| covered racks in the open air to dry. Couching, the 
last operation in the preparation of woad, was the most 
| difficult. The dried balls having been broken up, the 
woad was spread to a depth of 3 ft. on the floor of 
the couching house. It was watered to enable the 
juice to be squeezed out, and it was allowed to ferment 
As it fermented the temperature had to be controlled, 
and every day or two for a period of from six weeks to 
eight weeks the woad was turned over with forks 
| The temperature, which had not to exceed 125 deg. F., 
| was determined largely by the smell. After couching, 
the woad was dried, rammed into barrels, and dis 
patched to the dyers. From old account books found 
at Algarkirk the authors were able to give many facts 
relating both to the processes and the costs of manu 
facture over the years 1844 to 1856, during which 
| period the output of the farm varied from 75 tons to 
178 tons of woad per annum and the price per ton 
ranged from 9I. to 15i. 
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MACHINERY EXHIBITS AT THE LEIPZIG FAIR. 
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SCIENCE AND THE PUBLIC. 


PERIODICAL surveys of the territory yet remaining 
to be fully worked have been a useful practice in 
engineering circles since Dr. W. H. Maw delivered 
the eleventh James Forrest Lecture on ‘“‘ Unsolved 
Problems in Engineering’ in 1903. This lecture 
opened new ground in that it indicated some of 
the directions in which the further aid of the 
physicist was more immediately required by the 
engineer. During the succeeding years it was 
followed by a number of others, in which Colonel 
R. E. B. Crompton, Sir Robert Hadfield, Mr. 
Francis Elgar, Professor Henry Louis and Colonel 
H. C. L. Holden dealt more particularly with out- 
standing difficulties in electrical engineering, metal- 
lurgy, ship design, mining and road motors respec- 
tively. In 1924, Dr. Maw brought the general 
subject up to date in his Presidential Address to 
the Institution of Civil Engineers, while the tasks 
the future holds for us in the more specialised 
branches of engineering have since frequently been 
taken as the text of communications to more than 
one society. More recently the practice has spread 
to pure science, with the important difference that 
much of what has been written about its problems 
is intended for general rather than for professional 
consumption. This is the result of the increasing 
interest which the man-in-the-street is taking in 
such matters, an interest which, for many reasons, 
it is desirable should be encouraged. 

Any book which purports to give an account of 
what is being done in the various branches of science, 
or attempts to set down the outlook of the workers 
in those branches in language which, though not 
lacking in accuracy, can be understood by the million, 
is thus worthy of attention. There are, of course, 
many such books, and some of them have been best 
sellers; but considering the extent of the terrain 
and the possibility, nay, the certainty, of differences 
of viewpoint, it cannot be said that the market is 


lished is that the “ 
material is due to surface weaknesses, which are 
also certainly cracks. The causes of these cracks 
and of “ slipping ” are, however, unknown, and the 
engineer is therefore still waiting for the physicist 


the failures, and the even larger amount of work 
that yet remains to be done, tend to be over- 
shadowed. Realising this, we welcomed the appear- 
ance of a book on Unsolved Problems of Science,* 
since it might be expected that this, being in the 
line of direct descent from the lectures we have 
mentioned, would do something to redress the 
balance and to indicate that great as are the advances 
that have been made, finality is receding into the 
more and more remote distance. 

In dealing with such a subject a not unimportant 
factor is the author’s own outlook. Of the work 
that has already been done, how much does he 
regard as being successful and how much as being 
misconceived ? Along what lines does he think that 
neW attacks should be started and what are the 
objectives that he would hope to gain? To these 
questions, Mr. Haslett provides a partial answer in 
his introduction, when he says that while being 
both popular and accurate, the book was intended 
to emphasise the unknown, though incidentally it 
was to provide a reliable picture of what was 
already known. No man, however, he pleads, 
could ever write such a book. The aim rather 
than the achievement should, therefore, be regarded 
as its justification. On the other hand, the pub- 
lishers tell us that Unsolved Problems of Science 
represents a serious attempt to assess the present 
extent of our knowledge and to indicate some of the 
avenues which have yet to be explored. Having 
read the book, we feel that the latter opinion is the 
more correct. In other words, Mr. Haslett deals 
with what has been done much more than with 
what remains to be done; and to that extent his 
title raises hopes, which are largely unrealised. 

Since, however, it is a sin against the ethics of 
criticism to condemn a book for what it omits and 
to disregard what it contains, we should add that 
under chapter headings, not a little reminiscent 
of the newspaper “ streamer,” the author deals with 
recent astronomical and geological theories, with 
developments in the science of meteorology, with 
cosmic radiation, with the origin of man, with the 
riddle of sex, with the electron, wave and quantum 
theories, and with the properties of crystals. His 
treatment of these questions exhibits a certain 
uniformity from the temporal aspect, and may be 
illustrated by the one example, which most nearly 
approaches our own field. 

‘* A steel girder,” says Mr. Haslett, in his chapter 
on “ The Secret of Strength,” ‘‘ should be a hundred 
or a thousand times as strong as it is It is 
known, in the main, how different materials are 
built up. It is known also what should be the 
forces which bind the different atoms of the network 
together. Yet, when the calculation has been made, 
it is proved by practical experience to be grotesquely 
optimistic . . . No material is as strong as it should 
be.”” Upon this text, which we quote to give an 
idea of the author's style, a style not always ideally 
suited to the matter, is based a study of the work 
that has been done on crystalline structure with 
the help of X-rays during the past twenty years. 
In the course of this study it is pointed out that 
while X-ray analysis has been invaluable not only 
to the metallurgist, but to the chemist and to the 
biologist, it has yet been a failure, in that the 
results supply no clue to the variations which occur 
between the different crystals forming the same 
substance. There is, therefore, it is clear, some 
other factor whose undetected presence is the cause 
of the enormous discrepancies between the calcu- 
lated and actual strength of a material; and this 
factor remains hidden because it has so far been 
impossible to average out the properties of a solid 
from the behaviour of its individual atoms as a 
whole. In other words, the ideal structure, as 
exhibited by X-ray analysis, is not the same as the 
real structure ; and investigators have still to discover 
what the nature of this real structure may be. So 
far, the only point which has been definitely estab- 
normal ” weakness of any rigid 





overstocked. On the other hand, a good deal of 
what has been written emphasises the successes 
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to determine them before he can use his materials 
in the way that theoretically should be possible. 
We have cited this example of Mr. Haslett’s 


method not because it contains much that is not | 


already well known to those concerned with these 
matters, but because it is fandamentally of engineer- 
ing interest, and because it ‘does implicitly rather 
than explicitly state an “unsolved problem of 
acience.’’ By this, we mean that it shows what is 
being done to remove one obstacle to the fuller use of 
the great forces of nature. We must insist on this 
because the majority of the questions selected by 
Mr. Haslett for treatment do not fall into this 
category and the impression may therefore be 
given that scientists are most concerned with 
matters whose connection with our daily life is, to 
say the least, remote. We must also insist 
upon it because he does not always seem very 
clear about the difference between a scientific 
problem and a scientific theory. Ideally, the one is 
capable of solution, while the other is a tool by 
which solution of a problem may be achieved. It 
is as well that this distinction should be drawn and 
maintained. 

On the other hand, such a question as that which 
Mr. Haslett rather unwisely, and a little inaccurately, 
calls “‘ The Creation of the Universe,’ has none of 
the concreteness of, say, weather forecasting. In one 
aspect it is a matter for the theologian, in another 
for the metaphysician, while as regards the scientist 
complications arise from the fact that he is asked 
to construct a foundation and not to erect a super- 
structure. His only equipment for this work are 


a few isolated facts; and he really knows nothing | 


of the conditions existing at the time he is investi- 
gating. The best that he can do, therefore, is to 


take his choice between several theories, though it | 


is hard to see how any of these can either be proved 
or disproved. In saying this it is not our intention 
to argue that such speculations are without their 
value or to underrate the theorisings on other sub- 


jects, which, however remote they may be from the 


problems of our daily life, are yet adding to the 
sum of our knowledge. They are not, however, 
strictly speaking, problems, and they are insoluble, 
not unsolved. 

From the point of view of the public there is also 
some danger in discussions on the constitution of 
matter, the volume of which tends to 
rather than to diminish. In the first place, a 
great deal of this work cannot be made intelligible 
without the use of advanced mathematics; and 
even elementary mathematics do not usually form 
part of the equipment of the layman. There 
every risk, therefore, that he may get hold of the 
‘wrong end of the stick.’’ Another risk is that he 
may form the idea that science is exclusively con 
cerned with such matters. The result will be that 
though his interest may be temporarily aroused, for 
such exercises are now the fashion, it will not be 
maintained ; and when the reaction comes the position 
will be worse than it was before. This is the more 
undesirable because science is doing a great deal of 
work which the layman can at once see is for his 
benefit, and because there are a number of problems, 
by no means remote from his daily life, which call 
for immediate solution. The cure of the common 
cold is one of these, for at the lowest the lack of 
success in solving this problem is causing a good 
deal of suffering and, not improbably, the unneces- 
sary loss of a good deal of life, time, and money. 
Here indeed is a real unsolved problem 
seience. 

Little imagination is necessary to produce other 
instances of the same kind, or, if imagination fails, 
any annual repert of the Department of 
Scientific and Industrial Research will supply the 
necessary vade mecum. Perhaps, however, it is 
because questions of this kind are so near that they 
remain invisible to the naked eve, though at first 
sight it would seem that the problem of how the 
physical condition of the wearer affects and is 
affected by the condition of his shoes should be 
at least of as much interest to the man-in-the 
street as the concertina theory of the universe. 
For science is not only pure, but applied ; and it is 
through its applications rather than its purity that 
the interest of the public in its doings—an interest 
which is as necessary for the public as it is for 
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science—might best be roused. Mr. Haslett has, 
| however, provided a collection of information which 
is not to be despised and has put it forward in an 
attractive fashion. He must not, therefore, take 
our general criticism of the present relations of 
scientists and the public too much to heart; or in 
any other sense than that which at the present time 
may be fittingly termed the Pickwickian. 








GERMAN INDUSTRY. 
IN recent issues of ENGIN BERING we have reviewed, 
as has been our custom, some of the more interesting 
| of the engineering exhibits which were to be found 
at the recent Leipzig Fair. In this article we propose 
| briefly to give some of the broader impressions con- 
veyed by the Fair as a whole. It is, of course, 
natural that such an enterprise, which covers practi- 
eally all industries, should reflect in some degree 
the life of the people of the country. This has been 
noticeable in recent years, when, owing to social and 
| financial dislocations, the landed families, and solid 
| middle classes, formerly excellent patrons of good 
| class wares, found themselves unable to indulge in 
| purchases which previously had been accepted as 
part of their normal life. This referred particularly 
| perhaps to those little decorative non-essentials, the 
making of which provided a large amount of steady 
employment in Saxony and South Germany. There 
|are now distinct signs that the demand for such 
goods is reviving; thé fashion for bare walls and 
| steel tube furniture appears to have passed its 
|zenith. The demand for veneers and better class 
plywood, and the improvements to be seen in 
| woodworkers’ and other tools for the more highly 
skilled trades, seem to point the same way. Any 
development in such directions tends naturally to 
improve employment and to increase the demand 
for appliances and materials. 

One of the most noticeable facts to which a general 
inspection of the Fair, with its 8,000 exhibitors, 
points, is the extent to which success has attended 
the country’s efforts to make itself independent 
of outside sources. Germany has within its borders 
coal, vast quantities of lignite, a certain amount 
of iron ore, zine blende, china clay, asphalt, &c., 
small quantities of copper and tin, oil wells in 
certain parts of Hanover, together with hard and 
soft timber. The importation of the more expensive 
| raw materials has to be restricted owing to exchange 
| difficulties. In the case of copper, as in other 
| countries, the use of this expensive metal has been 
| largely replaced by aluminium-steel conductors for 
| high-tension lines and is now being encouraged for 
lines for low voltage. There has been a great 
expansion in the use of aluminium alloys for non- 
ferrous castings. Aluminium foil has almost com- 
| pletely replaced tinfoil for the packing of confec- 
| tionery, and the use of the same metal for cooking 
utensils is continually extending. This, in turn, 
has influenced the demand for electric furnaces, 
which were very much in evidence at Leipzig. 

In Great Britain, before the war, there was a 
general tendency to employ suction-gas as a minor 
source of motive power, though for various reasons 
it was never adopted very widely. It was noticeable 
at Leipzig that, in the building devoted to motive 
power, there were signs of a marked return to suction 
gas plant operating on wood, anthracite, coke, 
lignite coke and other fuels. This tendency is 
traceable again to difficulties connected with the 
importation of crude oil. The point is raised in 
our last article on the Fair and some account given 
of developments in this direction. Among such 
developments was a very small producer intended 
for engines of only a few horse-power, not merely 
for stationary plant, but for portable and other uses 
in connection with street air compressors, tractors, 
motor boats, &c. The German Government offers 
a bonus to the buyer of such plant, using wood, to 
the extent of 150 Rm. for a 10-h.p. generator and 
200 Rm. for one of 20-h.p. capacity. 
interesting exhibit was a multi-cylinder Diesel exgine 
giving 185 h.p. when working on oil, but capable 
of operating on suction gas, when at the same speed 
the output would be 150 h.p. Light-railway and 


shunting locomotives also operating on suction gas | has so far been lacking. 


were shown, one such being referred to on 
page 300. The use of town’s gas on commercial 


Another | during the year. 
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vehicles has been introduced and suction gas is aiso 


| being adopted in this connection. 

The anticipation of needs arising from hostile 
action was to be noticed in various directions. 
There is not the same enthusiasm as there used to 
be for very large, easily destructible, power stations, 
and there is a tendency towards the adoption of 
Diesel engines for stand-by purposes. The five chief 
makers of heavy electrical switchgear have all been 
working in the direction of eliminating oil as far as 
possible, not only from circuit breakers, but also from 
measuring transformers. Gas-proof manholes for 
underground concrete shelters were to be seen, a 
steel-plate gas-proof shelter was exhibited, and 
demonstrations were given of the anti-gas protection 
of a dwellinghouse. A recommended form of electric 
fire alarm was to be seen, giving one note for a 
normal fire, and a louder sound for an air-raid 
alarm. The general attitude towards such matters 
has undoubtedly had effect on the development of 
foam and other fire-fighting appliances. 

Germany has large quantities of peat, but, as 
elsewhere, owing to the difficulties involved, com- 
paratively little use has been made of it. The 
material is now being used successfully for building 
sheets for wall-boarding and partitions. Owing to 
its porous character, the product is a good insulator, 
also acting as an absorbent for noise. It is realised 
that material economies in heating costs can be 
obtained by paying attention to the heat insulation 
factor in the construction of walls and roofs. 

A few general remarks may be added on apparent 
tendencies in machine tool design, although some 
comments of this nature have been made in our 
articles on the Fair. One of the remarkable features 
was the prominence of presses for Bakelite and other 
powder materials, arising from the great demand 
for parts, sometimes of quite large size, in these 
materials, and which formerly were of alloy 
metals or wood. The speed of machines generally 
steadily increases. Notching presses cutting arma- 
ture disc slots work at over 900 slots per minute. 
Wooden handles for tools are turned out on lathes 
at the rate of 3 seconds apiece. The tendency of 
recent years has been to make life more possible 
for the small man, and the development of small 
electric tools at reasonable cost appears to be in- 
tended to assist in this. In the matter of light 
electrically-driven hand tools, it seems probable 
that Germany is even more advanced than the 
United States in the matter of weight and general 
handiness. A large range of tools have a weight of 
under 4 Ib. and the range of utility with or without 
exchangeable attachments is extraordinary. With 
a synchronous speed of 3,000 r.p.m., possible with 
|current at 50 periods, practically all light tools 
| can be driven from the mains, but in order to ensure 
|good portability with the heavier tools, such as 
drills, &c., for structural work, and so on, a higher 

periodicity produced by a special motor generator 18 
|an advantage. The higher power required in such 
| cases can then be provided for lower motor weight. 

the increased gear ratio not involving any serious 
offset to the gain procured. High periodicity has 
|eome especially into use for high-speed wood 

| working tools, routers, &c., running at 18,000 r.p.m.. 
|with a periodicity of 300. Such speeds when 
employed in conjunction with copying templets 
help the wood-woerking industry to compete with 
| press- products. 

| The impression made by the Fair as a whole is 
| that Germany has ceased to be a producer of very 
| cheap goods ; quality all round seems to have 
|improved, while the country seems to have lost 
nothing of its skill in handicraft and design. 











NOTES. 
Roap Accrpent Inquiry. 


| From 6,000 to 7,000 persons are killed, and about 
| 200,000 injured, on the roads of Great Britain 
The causes of the fatal accidents 
|are, of course, investigated by the coroners, and 
| also by the Minister of Transport, but similar 
‘information regarding the non-fatal oceurrence, 
| which are both more numerous and wider in scope: 
To remedy this. part 
| culars of every accident involving personal injury. 
| whether fatal or otherwise, are in future to be 
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noted by the police, and will be forwarded to the 
Ministry for examination and an analysis. In 
making their reports, police constables will record 
the general character of the road (whether residential, 
shopping or business), the presence or absence of 
trams, the width of the carriageway, the weather 
and light, and the existence or absence of such 
features as road junctions, refuges, subways and 
predestrian crossing places near the scene of the 
occurrence. The injuries themselves will be classi- 
fied as fatal, serious or slight, the second class, 
broadly covering any damage which necessitates 
removal to hospital. Notes will be made of the 
age and sex of the persons involved, as well as of 
their movements and of the vehicles concerned 
immediately before the accident. The police will 
also be asked to state the main and contributory 
causes of the accident under one or more of no 
less than 64 heads, and all these details will have 
to be entered on a special form. It rust be con- 
fessed that our first impression following this an- 
nouncement was one of astonishment. The police 
already have so much to do that the distraction caused 
by asimple inquiry from a passer-by is often sufficient 
to bring about a dislocation of the traffic flow. As 
the motorist who has, wittingly or unwittingly, 
offended against the existing codes is well aware, 
not the least part of his punishment is the delay 
that occurs while particulars are laboriously 
written down under by no means favourable 
conditions in the official notebook. In future, both 
dislocation and delay are likely to be increased, 
unless it should be proposed to provide each 
constable with clerical assistance. Regarding the 
matter more judicially, it may be pointed out that, 
unfortunately, the seriousness of an accident is no 
measure of the amount of blame which should 
attach either to the victim or to the more active 
party, and that, in any event, the factors that are 
to be included will be so large as to make it 
extremely difficult to draw accurate deductions from 
them. This difficulty will not be decreased by the 
character of the persons making the returns, nor by 
the conditions in which they have necessarily to be 
made. Fortunately, the inquiry is only to last 
twelve months, so that at the end of the period a 
revision of the methods may be possibie. 


THE DARLINGTON FORGE. 

The announcement, made last December and 
referred to in our columns at the time, that Messrs. 
English Steel Corporation, Limited, Vickers Works, 
Sheffield, had decided to re-open the works of their 
subsidiary company, Messrs. The Darlington Forge, 
Limited, was accompanied by the statement that 
the plant and equipment would be modernised 
throughout. The work of reconditioning the build- 
ings and installing new plant has moved rapidly 
during the past three months, and we are now 
informed that, following a preliminary run in 
several of the departments, the works have defi- 
nitely commenced production. The first cast 
of steel has been tapped in the melting department, 
which is at once to go into full production. In 
addition to producing carbon and _alloy-steel 
ingots up to 100 tons in weight, it will provide 
steel for the forge and foundry departments, for 
use in the manufacture of high-quality forgings 
and castings for the shipbuilding, electrical, and 
general-engineering industries, and in this connec- 
tion it may be recalled that the large stern frames 
and other castings, as well as many of the forged- 
steel rudders, shaft brackets and propeller shafts 
for the Mauretania, Lusitania, Aquitania, Majestic, 
Britannic, and other famous ships were made by 
Messrs. Darlington Forge, who more recently supplied 
very large castings for the Queen Mary. It has 
been decided, for the time being, not to re-open the 
light foundry nor to manufacture phosphor-bronze 
and manganese-bronze castings, but to confine 
operations in the foundry to the production of 
steel castings of from 15 cwt. to 100 tons in weight. 
A new heat-treatment plant, which will enable 
the all-important process of heat treatment to be 
carried out more efficiently, is being erected. The 
announcement that the skilled men, who left the 
Darlington Forge when the works closed down in 
1982, are all returning, is particularly gratifying, and 


will continue to install modern equipment, including 
new machine tools, to meet recent developments 
in technique and to satisfy the requirements of the 
industry. The sum involved in re-opening and 
reconditioning these well-known works is consider- 
able, but it is felt that the steps taken to secure 
increased efficiency will be of great service to the 
industry and of special interest to the shipbuilding 
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run such a series of exhibits, by approaching 
manufacturers and others and by arranging a rota 
of schools where they could beshown. Mr. Manson 
also advocated the use, where possible, of an erec- 
tion shop, where in co-operation with the trades 
concerned examples of construction could — be 
assembled. Such a shop would also facilitate co- 
operation in design. This again would need the 


and engineering firms on the North-East Coast. 


THe TecHNIQUE oF Low-TRBMPERATURE 
INVESTIGATION. 

A series of lectures has been arranged in con- 
nection with the Very Low Temperatures Exhibi- 
tion, which is to remain open at the Science Museum, 
South Kensington, until the end of May, and the 
first of these was delivered on Wednesday, April 1, 
by Professor W. M. Travers, F.R.S. Taking as his 
subject ‘The Technique of Low-Temperature 
Investigation,’ the lecturer said that the effect of 
very cold substances on our senses was the same as 
that of extreme heat, and it was therefore necessary 
at once to employ measurement, the simplest 
instrument over a wide range for that purpose being 
the gas thermometer, in which either hydrogen or 
helium was used. At very low temperatures this 
thermometer failed, since the helium formed a liquid 
with very low vapour pressure. The Museum illus- 
trated the fact that the marvels of yesterday were 
the commonplaces of to-day, and the range of 
temperatures now described as very low only began 
at the point (— 110 deg. C.) at which Faraday 
considered further progress was impossible. Forty 
years ago Dewar’s work on liquid hydrogen was 
one of the wonders of the time, though to-day liquid 
oxygen was one of the common and most useful of 
reagents. Faraday’s researches led to the liquefac- 
tion of all known gases except oxygen, nitrogen, 
hydrogen, and carbon monoxide. Oxygen was 
liquefied by Pictet and Cailletet in 1877, and 
hydrogen by Olszewski in 1895, the method used 
in both cases being to allow the cooled compressed 
gas toexpand. Working on these lines, Dewar was 
able to liquefy oxygen in large quantities. The 
next stage was the employment by Linde and 
Hampson of the method of free expansion to obtain 
liquid air, and the same principle was also applied 
by Dewar to liquefy hydrogen, the gas being first 
cooled to a critical temperature and then being 
allowed to expand so that it became cooler. The 
Museum now housed an apparatus which the lec- 
turer had used when he was assisting Ramsay in 
his work on rare gases and liquid hydrogen was 
required to purify neon from argon and helium. 
Its chief merit was cheapness, and it worked very 
well. A very similar apparatus was used by 
Kamerlingh Onnes in 1908 for liquefying helium. 


TRAINING CRAFTSMEN FOR THE BurLDING INDUSTRY. 


At the Annual Meeting of the Yorkshire Educa- 
tional Association for the Building Industry, which 
was held at Huddersfield on Saturday, March 28, 
Mr. J. L. Manson referred to the difficulties which 
the building industry was experiencing in obtaining 
and training craftsmen. The recent expansion in 
building activities had not been followed by an 
increase in the number of apprentices attending 
technical schools. This was probably due to the 
fact that not sufficient apprentices were being 
employed in the industry itself, in spite of the 
great influx of adult labour. The schools should 
consider how far they might improve their 
methods of instruction and practical training. 
As it was they did not respond sufficiently to 
modern demands. The new materials, which now 
supplemented those formerly in use, must be utilised 
and the scientific aspect should receive greater 
attention, so that the young craftsman might be 
able to avoid the pitfalls produced by their employ- 
ment. The demand was for economical and sound 
construction. This was really dependent upon 
the skill and knowledge embodied in architectural 
and building practice. In this connection an 
exhibition room was very desirable, but this should 
contain not a mere collection of labelled specimens 
in cases, bet a succession of interesting and 
striking exhibits which would be of value not only 
to students and representatives of the industry, 





need hardly be emphasised that their experience 
will be of great value to the firm. The Company 


more active support of the industry than was at 
present received. 


THE INnstITUTION OF AUTOMOBILE 
ENGINEERS. 

An Institution Medal was established in 1922 by 
the Institution of Automobile Engineers to be 
awarded to members of any grade for services con- 
sidered likely to have a special influence on the 
advancement of automobile engineering. Since its 
introduction, the medal has been awarded on ten 
occasions. The first award was made to Dr. F. W. 
Lanchester for his contribution to scientific know- 
ledge, and it was appropriate that the last award, 
to Mr. W. A. Tookey, should have been made on 
Tuesday last, on the occasion of the reading of a 
paper by Dr. Lanchester before the Institution. 
We commence to reprint this paper elsewhere in 
this issue. In the words of the motion, the award 
was made to Mr. Tookey “ for his influence on the 
advancement of automobile engineering by the 
application of his abilities to the work of the 
Research and Standardisation Committee of the 
Institution.” A large number of our readers will be 
aware of the valuable work performed by Mr. 
Tookey in the advancement of engineering, not 
only as regards the automobile industry, but in a 
much wider field. His work for the advancement 
of the Institution of Automobile Engineers has been 
unremitting, and it is no exaggeration to state that 
the wide influence that the Institution now exercises, 
and the high esteem in which it is held, is in no small 
part due to his efforts. Mr. Tookey was elected 
a member in 1911, and a member of Council in 1925, 
a position he has held continuously ever since. His 
services were recognised in 1928 by his election to 
the position of Vice-President, and he followed Sir 
Herbert Austin as President for the Session 1931— 
1932. The Institution now possesses a member- 
ship of 2,828, an advance of 128 on the previous 
year. Its activities are summarised in the Annual 
Report and Balance Sheet for the year 1935, which 
has just been issued. A number of these activities 
have been referred to recently in our columns, and 
we may mention more specifically the joint meeting 
with the Société des Ingénieurs de l’Automobile, 
held in Paris in 1934, the establishment of the new 
Automobile Research Laboratories in Chiswick, and 
the inauguration of the Repair Certificate Scheme. 
Another important activity has been the organisa- 
tion of group joint meetings with other societies, of 
which the latest was reported in ENGINEERING, 
on page 290, ante. The inauguration of the new 
research laboratories was undertaken by the 
Research and Standardisation Committee of the 
Institution, and as chairman of the Finance Sub- 
Committee of this Committee, and also as Chairman 
of the Institution Finance Committee, Mr. Tookey 
played a leading part in solving the many administra- 
tive and financial problems involved in their 
establishment. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Tux Spring Meetings of the 77th session of the 
Institution of Naval Architects commenced on 
the morning of Wednesday, April 1, in the leeture 
hall of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2. The chair was taken 
by the President, the Rt. Hon. Lord Stonehaven, 
P.C., G.C.M.G., D.S8.O,, LL.D., who opened the 
proceedings by reading a cablegram from the Ameri- 
can Society of Naval Architects expressing the best 
wishes of the Society for a very successful meeting, 
and saying that the Society was looking forward 
to welcoming the officers and members of the 
Institution in New York in September next. 


Report or Councit. 
The Chairman then called onthe secretary, 











but also to the general public. The Association 
might do valuable work in helping its members to 


Mr. G. V. Boys, to read the report of the Council, 
The report first referred to the great loss which 





the nation and the Institution had suffered by the | 


death of H.M. King George V, who had been a 
Patron of the Institution since 1910. Sympathetic 
reference was also made to the deaths of Earl 
Jellicoe, Admiral Sir Reginald Custance, Mr. 
W. H. Gard, Mr. C, E. Stromeyer, Mr. C. T. Ramsay, 
Mr. A. C. Hay, Sir John Maccoy, and Admiral Sir 
Charles E. Madden. The membership of the 
Institution again showed a reduction, from 2,553 
in 1935 to 2,512 at the present time. It was 
pointed out, however, that the total number of new 
applications at the end of the year was greater 
than at the corresponding period a year ago. 
Honorary membership of the Institution had been 
conferred on H.M. the King of the Belgians; and 
on Mr. R. W. Dana, M.A., O.B.E., as a tribute to 
the great services he had rendered to the Institution 
as secretary from 1901 to 1935. It was mentioned 
also that Mr. G. V. Boys, M.A., M.I.Mech.E., 
M.I.E.E., had been appointed secretary in succes- 
sion to Mr. Dana, and that the Council had elected 
Professor J. J. Welch, D.Sc., as Honorary Vice- 
President in recognition of his long and valuable 
services on the Council. The audited accounts of 
the Institution and of the various funds adminis- 
tered by the Council were appended to the report, 
and showed a satisfactory financial position. 

The report referred to the fact that, by invitation 
of the American Society of Naval Architects and 
Marine Engineers, an international meeting was to 
be held in New York from September 14 to 19 
next, inclusive. With regard to tne completion 
of the Queen Mary, the Council wished to convey 
their congratulations to the Cunard-White Star 
Company, Limited, and to Messrs. John Brown and 
Company, Limited, and pointed out that the paper 
by Mr. J. M. MeNeill, M.C., B.Se., (reprinted in 
abridged form in EnNGringeertne, vol. cxxxix, 
pages 384 and 454 (1935)), was a noteworthy 
record of a great feat. With regard to the William 
Froude Laboratory, the report mentioned that the 
volume of commercial work carried out at the 
Laboratory had again increased, which was a 
indication of the more promising outlook in the 
shipbuilding industry. Much valuable research 
work had been carried out, but much more remained 
to be done for which the financial support of the 
industry was required. It was stated that, at the 
request of the Shipbuilding Employers’ Federation, 
a committee had been formed, under the chairman- 
ship of Sir William J. Berry, K.C.B., to collect and 
collate the available information on the problem 
of the “ singing” propeller; a preliminary report 
had been prepared. Mention was made of the 
representation of the Institution at the celebrations 
of kindred societies, and a list was given of those 
elected during the past year to represent it on other 
bodies. The Premium for the past year had been 
awarded to Mr. J. L. Scott, M.Sc., for his paper 
on “ A Simplified Form of Direct Flooding Calcula- 
tions,” and the Wakeham Prize had been awarded 
to Mr. W. H. C. Nicholas for his paper on “ The 
Evolution of the Modern Steam Trawler with 
Superheating.” The Duke of Northumberland 
Prize had not been awarded, but three higher and 
thirteen ordinary National Certificates in Naval 
Architecture had been granted. In connection 
with the Institution's Benevolent Fund, it was 
mentioned that further donations to assist in build- 
ing up a reserve for future contingencies would be 
welcomed and, in conclusion, brief particulars were 
given of the work for the support of which donations 
had been made from the funds of the Institution 
during the year. The report was duly put to the 
meeting and adopted. 


ELECTION OF OFFICERS. 


The President then called on the Secretary to 
read the names of the officers recommended by 
the Council for re-election, which were as follows : 
President, The Rt. Hon. Lord Stonehaven, P.C., 
G.C.M.G., D.S8.0., LL.D.; Vice-Presidents, Sir 


Westcott 8. Abell, K.B.E., M.Eng., the Rt. Hon. | 


Lord Weir, P.C., G.C.B., LL.D., Sir William J. 
Berry, K.C.B., Mr. James Brown, C.B.E., Mr. 
Summers Hunter, C.B.E., Engineer Vice-Admiral 
Sir Robert RK, Dixon, K.C.B., D.Eng., Professor 


ENGINEERING. 


[APRIL 10, 1936. 








Mr. R. J. Walker, C.B.E., Sir Harold E. Yarrow, 
| Bart., C.B.E., Professor T. B. Abell, O.B.E., M.Eng., 
and Messrs. A. E. Doxford, M.A., G. 8. Baker, 
O.B.E., and M. E. Denny, C.B.E.; Honorary 
Treasurer, Sir Charles J. O. Sanders, K.B.E. The 
results of a ballot for Members of Council were as 
follows: Vice-President, Mr. A. J. Campbell ; 
Members of Council: Messrs. F. Bryant, R.C.N.C., 
O.B.E., E. L. Champness, M.B.E., M.Se., W. Fife, 
O.B.E., S. V. Goodall, R.C.N.C., O.B.E., and 
A. J. Hendin, M.B.E., Sir Alexander M. Kennedy, 
J.P., and Messrs. J. M. McNeill, M.C., B.Sc., J. M. 
Ormston, M.B.E., F. E. Rebbeck, D. L., J. P., and 
A. T. Wall, O.B.E., A.R.C.Se. ; Associate Members 
of Council: Admiral Sir A. Percy Addison, K.B.E., 
C.B., C.M.G., Sir Robert Hadfield, Bart., F.R.S., 
D.Sc., and Professor C. E. Inglis, O.B.E., M.A., 
F.R.S. These names were duly approved by the 
members present, and the President then presented 
the Institution Premium to Mr. J. L. Scott and 
the Wakeham Prize to Mr. W. H. C. Nicholas, as 
mentioned in the Council’s report above. 


PRESIDENTIAL ADDRESS. 


The President then delivered his address, first 
referring to the loss the Institution had sustained 
by the death of H.M. King George V, and also by 
the deaths of several senior members. The industry 
during the past year had been emerging, all too 
slowly, from the greatest period of depression it had 
ever known. The returns, however, now justified 
a restrained optimism. The Queen Mary was 
characteristic of the steady progress made in the 
development of the science of naval architecture 
during the years of depression, and future historians 
of the merchant navy would not fail to emphasise 
the spirit of persistence with which the industries 
represented by the Institution had met the adverse 
circumstances. For part of this recovery we had 
to thank the “scrap and build” policy, associated 
with the subsidy to tramp shipping, and it was a 
cause for satisfaction that the Government had 
decided to renew the shipping subsidy for British 
tramp shipping for 1936. The development of 
international schemes for minimum freight rates 
had been a noteworthy feature of the past year, 
and had helped to improve the general position of 
the shipping industry. Foreign currency complica- 
tions and other international difficulties had, how- 
ever, caused serious losses of orders to British 
shipyards as the result of the liquidation of British- 
owned balances, notably in Germany. Some of 
these so-called “ frozen credits’ had been applied 
to the building abroad of ships which would normally 
have been built in this country, and in the aggregate 
the loss of orders resulting from these barter trans- 
actions must already run into several millions 
sterling. The loss did not represent merely a 
diversion of orders on British account ; our ship- 
builders had also to face the competition of foreign 
yards supported by Government subsidies. These 
foreign yards were thus enabled to attract the 
custom of those abroad whose orders had hitherto 
been placed in this country. The cycle of depres- 
sion, however, seemed to be slowly turning away, 
and we must hope that it would turn a full circle, 
as had happened before in our history. 

While it was true that, as a whole, the ship- 
building industry had shown signs of considerable 
improvement, the outlook appeared to be still 
uncertain with regard to the building of merchant 
ships. The prospects of the naval yards, however, 
were brighter since tho publication, a month ago, 
of the White Paper on Defence, and of the Navy 
Estimates. There was much leeway to make up 
in our first line of defence, and the measures which 
were to be taken to make good the deficiencies in 
the defences of the country would mean more work 
for our shipyards and more employment in those 
districts which had been hardest hit in the years of 
depression. The recruitment of the necessary 
skilled labour might wel! be found to be no easy task, 
as perhaps the heaviest loss which we had suffered 
as a result of the depression had been in the available 
| Supply of skilled craftsmen, who could only attain 
the necessary skill by many years of steady employ- 








influx of new orders would be more welcome than 
a sudden burst of activity. Referring to the pro- 

made in aviation, Lord Stonehaven pointed 
out that, for the present at any rate, air transport 
for overseas purposes was largely dependent on 
marine communications. Aircraft requirements of 
all kinds, and the large ground staffs essential to 
their maintenance, must be carried in ships, and 
the Navy must guard the trade routes as never 
before. It could not be too strongly urged that 
whatever new conditions might obtain in the future 
to render air transport more completely independent 
of land and sea communications, that state of things 
had by no means yet been reached. 

After referring to the strong financial position of 
the Institution and the forthcoming summer meet- 
ing in New York, the President drew attention to 
the regrettable depletion in the numerical strength 
of the Institution, urging members to bring its work 
to the notice of their younger colleagues and appren- 
tices who were eligible for election, so that next year 
it might be possible to record a healthy growth in 
membership. 


Warsnip DEsIGN. 

The first paper on the programme was entitled 
““Modern Trends in Warship Design,” by Rear- 
Admiral H. G. Thursfield. We commence to reprint 
this paper, in abridged form, on page 393 of this 
issue. 

The discussion was opened by Sir Archibald 
Hurd, who said that the paper was timely in view 
of the fact that the Washington and London treaties 
were expiring, and a new naval treaty had just been 
signed. He thought that ratios had gone for ever. 
The maximum tonnages laid down in each case 
had tended to become minimums, and the Wash- 
ington treaty had tended actually to increase 
expenditure. He was of opinion that the Anglo- 
American declaration had come some fifteen years 
too late, as it might well have been made at the 
time of the invitation to the Washington conference. 
It was largely as a result of this that the Anglo- 
Japanese treaty had been denounced, and had this 
treaty been in force in the last fifteen years it would 
almost certainly have had a restraining influence 
in Far Eastern affairs. Further, if the clause in 
the declaration to the effect that in estimating our 
naval requirements we had never taken the strength 
of the United States navy into account had been 
made fifteen years earlier, the relations between the 
two nations might well have been even more cordial 
than they are now. Continuing, he said that new 
conditions called for new relationships, and we 
should try to evolve a policy suitable to the whole 
Empire and not only to this country. Vessels built 
in the past had sometimes merely followed the 
fashion of the moment, and it might be well for the 
Admiralty to try to forget the fashions of the past. 
Finally, the speaker expressed doubt whether 
battleships or cruisers had ever used their torpedo 
armament effectively in war, and suggested that the 
weight devoted to this equipment might be utilised 
in affording more effective protection from air attack. 

Captain Acworth, referring to the author's 
remarks in connection with the size of cruisers, 
said that the intermediate ship had always been a 
peace-time product and that war had led to an 
enormous increase in small cruisers. Since, in peace 
time, the Navy only existed for war, it appeared that 
the present was the time to put into practice the 
policy of building a very large number of small 
cruisers of moderate speed. He quite agreed with 
the author in his remarks about the aircraft carrier, 
and thought that the future lay rather with the 
seaplane and land machines, with craft carried in 
the ships themselves. With regard to the size of 
battleships, there appeared to be a universal feeling 
in the Navy that great size was not a merit in 
itself. The practice of building in conformity with 
the programmes of other countries led to the query 
as to whether the value of a ship was merely 4 
relative question or an absolute one. If it were 
true that a battleship must be related in tonnage 
and speed to a foreign ship, we must be at the chance 
of other people’s whims, and the expression British 
naval policy would cease to have any real meaning. 


ment. To-day a heavy rush of work would find our |The basis on which designers should work should 
P. A. Hillhouse, D.Sc., Sir John E. Thornycroft, | shipbuilding centres with an insufficient supply of | be the ideal gun, the number of ships needed, and 
K.B.E., Sir Arthur W. Johns, K.C.B., C.B.E.,| skilled men, and if only for this reason a steady | the tonnage on which the guns could be mounted. 
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Continuing, the speaker said that the author of 
the paper appeared to imply that speed was a fetish, 
and with regard to the higher speed of foreign 
cruisers, he would like to know whether we were 
free from this fetish, or whether we had simply 
failed to produce such ships. He himself did not 
believe that the duty of a cruiser was to catch other 
ships, and the author had pointed out the tre- 
mendous sacrifice which had to be made to obtain 
extreme speed. Here, again, he thought the correct 
policy was to decide what speed we needed ourselves, 
and to build to this requirement. The cruiser’s speed 
should in fact depend on that of the battlefleet and 
not on that of the opposing vessels. 

Admiral Lord Cork, referring to the suggestion 
of the author that harbour worthiness might be a 
limiting factor in the size of ships, said that he could 
not help thinking that the ever-increasing cost was 
an equally important factor and also the danger 
implied in “ putting all the eggs in one basket.” 
Referring to the fleets of the United States and 
Japan, he said that the latter country would hardly 
be likely to reduce the size of her ships unless the 
United States did the same, and she was unlikely 
to do this as she thought in terms of the Pacific, 
whereas we thought in terms of the Atlantic. With 
regard to new developments, it was unfortunate 
that naval architects could not try out their ideas 
as in the past in vessels built for foreign countries, 
as these vessels were often more experimental than 
those for our own Navy. On the subject of air- 
craft carriers, it was too often overlooked that these 
were in fact mobile aerodromes, the mobility con- 
veying great advantages. It was true, however, 
that these vessels were very vulnerable, and in war 
time would be the mark of hostile aircraft, surface 
craft and submarines. Aircraft being one of the 
weapons of the fleet, they should be carried in the 
safest way possible, and the battleship carrier 
might be the solution. A battleship could not 
carry so many aircraft as a carrier, but a division 
of three or four battleships together would be equal 
to the latter. He envisaged a type of battleship 
in which the forward end constituted the offensive 
unit and the after end contained the hangars. 
Finally, the speaker said that, while fully realising 
the power of the long-range bomber, he did not 
fear them so long as battleships were in their proper 
place, namely, at sea. The danger of bombers was 
being given undue prominence at the moment, due to 
exercises in which the air force and battlefleet were 
deliberately brought together for purposes of 
exercise. 

Mr. S. V. Goodall said that he had listened to 
Lord Cork’s proposal to carry aircraft in battleships 
with considerable dismay. The aircraft were large 
and fragile objects, and the effect of gun blast upon 
them rendered the problem extremely difficult. 
The design of battleship carriers had been con- 
sidered by the Admiralty, but no decision had been 
entered on to build such a vessel. While there was 
dissatisfaction with the present carrier, the answer 
was not to wipe out the type, but to develop it in 
order to make it less vulnerable. He would much 
prefer the battleship to be relieved of the duty of 
acting in part as a carrier. Continuing, the speaker 
referred to the suggestion that there was a distinct 
tendency to reduce the size of capital ships, but 
he pointed out that a limit of 35,000 tons had been 
fixed under the new treaty. He thought that while 
such weapons as the mine, torpedo, and bombs were 
not limited by treaty, the protection against such 
Weapons would militate against any proposal to 
limit the displacement of the capital ship itself. 
With regard to the bomber-battleship controversy, 
he thought that the British public were entitled to 
assume that designers had full knowledge of the 
efficiency of aircraft, and it was significant that 
they were still building battleships. He, personally, 
Would prefer to be on a vessel under attack from the 
alr rather than from modern gunfire. 

_ Captain C. Cantlie also referred to the difficulty 
i carrying aircraft caused by gun blast, and said 
that secondary armament might also cause trouble 
im this way. If enough guns were available the 
“ir menace could be met, but anti-aircraft guns 
Were difficult to locate. It might be possible to 


teduce congestion by abolishing the funnel, the 
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ing the author’s remarks on high-speed craft, he 
did not think that these were likely to be a very 
potent weapon in open warfare, and thought that 
the same tendency to grow in size, to which the 
author had referred in connection with other types, 
might be present with these vessels also. With 
regard to the high speeds of larger craft observable 
in some foreign navies, this quality was ouly obtained 
at a tremendous sacrifice, and decisive battles were 
governed by strategic and political considerations 
rather than by speed. 
Sir Eustace T. d’Eyncourt, Bart., welcomed the 
naval officers present at the meeting, and hoped that 
in this respect the position before the war was being 
restored. Their absence in the post-war years had 
been chiefly due to the confidential nature of war 
and post-war designs. Referring to the tendency 
towards the reduction in size of vessels, he said 
that everyone wished that this could be brought 
about, the chief incentive in his opinion being the 
huge first cost and cost of upkeep. The constructor, 
however, was called upon to face continually 
increasing requirements. The point might be illus- 
trated by Admiral Lord Cork’s remarks, as the 
aircraft cruiser could only be achieved by building 
still bigger ships. The requirements of a warship 
could be summed up as speed, armament, protection, 
radius of action and seaworthiness, and the first of 
these was most difficult to achieve. He doubted, 
however, whether tacticians would agree to a 
reduction in speed, as a high speed enabled the 
officer in command to either join or refuse action. 
Ships which could neither catch, or if outnumbered, 
avoid the enemy, could not be regarded as invincible. 
It should be pointed out, however, that the pub- 
lished speed of British ships represented long periods 
of running, while some of those for foreign vessels 
merely represented special trials under forced 
conditions. With regard to armament, it was doubt- 
ful whether any reduction, as against the ships of 
other navies, would for a moment be entertained. 
The chief point to be considered regarding protec- 
tion was that although it demanded considerable 
space and sub-division below water, it became a 
smaller percentage of the weight and space the 
larger the vessel. All these considerations seemed 
to indicate the necessity for a ship of large dimen- 
sions to be on a level with those of possible enemies, 
The author had referred to the great advances 
made in motor boats, but in spite of the worksuch 
vessels had done in closed waters, they could hardly 
be regarded as sea-going craft, and would only have 
a comparatively small radius of action. 
In a brief reply to the discussion, Rear-Admiral 
Thursfield, referring to Captain Cantlie’s remarks, 
said that large ships involved large harbours, and the 
latter could only be provided to a certain extent, 
particularly on foreign stations. Mr. Goodall and 
Sir Eustace T. d’Eyncourt had questioned the 
possibility of reducing displacement unless the 
demands made on naval architects were also reduced. 
The demands, however, would always be greater 
than the possibilities of meeting them. If it could 
be agreed that the main armament could be reduced 
from, say, 16 in. to 14 in. guns, a very large saving 
in the weight of both guns and ammunition would 
result, and another possible direction in which weight 
could be saved, referred to in the paper, would be 
by combining the secondary and anti-aircraft 
armaments, Other directions in which weight 
might be saved were the abolition of the torpedo 
armament and improvements in the vessel’s 
machinery. 


StrEenetTH oF Sares’ STRUCTURES. 


The second paper in the programme, by Mr. E. H. 
Mitchell, dealt with “‘ The Strength of Ships’ Struc- 
tures under Compressive Stresses,” with more 
particular reference to the stiffening effect upon 
deck and other flat plating of such edge constraints 
as stringer angles, and the resulting distribution 
of the resistance to crushing. The author reviewed 
a number of formule, by Euler, Gordon and Rankine, 
Lilly and Bryan, but pointed out that none of these 
could be applied to give direct results for such a 
complex structure as a ship’s bottom. The Euler 
and Gordon-Rankine formule depended on the 
moment of inertia about a given axis, and assumed 
that all parts bent in a uniform curve about that 


took more account of the thickness of webs or 
flanges, but required modification where the flanges 
of an angle were constrained by adjacent plating ; 
and Professor G. H. Bryan’s formula, though 
theoretically correct for plates of a limited breadth- 
length ratio, required modification for greater 
lengths, for varying elasticity of the material at 
high stresses, and for the effect of end connections. 
A formula by Dr. J. Montgomerie, to satisfy the 
experimental results reported in his paper before 
the Society of Naval Architects of Japan, in 1934, 
could be combined with the Bryan formula to give 
the necessary correction for deficient elasticity 
within the range usually met with in ships’ struc- 
tures ; and to allow for the effect of end connections 
the author proposed the assumption that, for deck 
plating, the degree of fixing would give results 
midway between those for ends free and for ends 
fixed or encastré. The Bryan formula, thus 
modified, could be further combined with the Lilly 
formula for angle bars to give a very close approxi- 
mation to the crushing load of a built-up structure 
of plates and angles. 

Experimental results for structures of merchant- 
ship proportions were difficult to obtain, owing wo 
the size and the large forces involved, but the 
Admiralty had given permission for the use, as a 
check upon the preceding formule, of some crushing 
tests made in 1902, under the author’s supervision, 
on a structure representing part of a destroyer’s 
deck. Particulars of these were appended to the 
paper, and, it was suggested, confirmed the reason- 
able accuracy of the formule, applied as proposed. 
Their application to the case of a moderate-sized 
cargo vessel was also considered, and a calculation 
given of the strength of the deck in compression 
abreast of the hatches. This showed that, whereas 
the deck would stand about 24 tons per square inch 
in tension, after allowing for rivet holes, the mean 
collapsing load was only 10-8 tons per square inch 
of the sectional area, indicating that the margin 
over the forces produced by bending action in a 
seaway could not be very large. It was noticeable 
how large a proportion of the load was taken by the 
angles and the plating immediately supported by 
them ; showing that, if corner angles were omitted 
from a welded structure, other arrangements must 
be made to compensate for the loss of compressive 
strength. In the specific case considered, the 
omission of these angles and the overlapped seam 
would reduce the total collapsing load by at least 
31 per cent., and even if the plating were thickened 
to keep the same total sectional area, there would 
still be a loss of about 10 per cent. of the strength 
in compression. On the other hand, if the weight 
saved by omission of the former angles and overlap 
were used to fit two intercostal angle stiffeners 
between the beams, or if the deck were longitudinally 
framed with wider spaced beams, the crushing load 
would be increased by about 50 per cent. compared 
with the riveted deck with stringer and hatch 
angle bars. 

Mr. J. Foster King, C.B.E., who opened the 
discussion, said that he agreed entirely with Mr. 
Mitchell’s view of the importance of ample com- 
pressive strength, but pointed out that this was not 
quite an unknown quantity, as the use of the I/y 
formula gave the compressive strength also; and, 
in his experience, this formula was invariably used 
for merchant ships. In the last twenty-five years 
naval architects had come to realise that compression 
provided the major stresses. As a rule, failures 
did not occur through hatches and deck openings, 
but across the complete deck. He thought that 
Dr. Montgomerie’s informative paper before the 
Jupanese Society proved that we did now know 
what material to use, and where to put it, in order 
to resist compression. 

Mr. A. T. Wall, O.B.E., said that he regarded 
the paper as a decided step in the right direction, 
and thought that the author’s assumptions ap- 
peared reasonable, but it was very difficult to 
make a true comparison: between the behaviour , 
of a ship and that of a test structure. He inquired 
whether the author had seen the description of 
experiments carried out in the United States, on 
the hulls of the destroyers Preston and Bruce. If 
the scantlings of the two vessels were available, 








Bases being released below the water line. 
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these tests would provide a check on the formule 
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given in the paper. He was inclined to wonder, 
however, what was the position with regard to 
alternating stresses, and fatigue ; Mr. Foster King’s 
remarks inferred that fatigue was sufficiently allowed 
for in existing formule. Welding, he considered, 
would increase the compressive strength by fully 50 
per cent., if the material were properly distributed. 

Mr. J. G. Johnstone recalled the tests carried out 
by the Destroyer Committee, the results of which 
were presented by the late Sir John Biles. He 
could not agree with the author’s assumption that 
the total strength was equal to the sum of the com- 
pressive strengths of the parts. The author was 
dealing with a complex structure, in which the lighter 
parts would become crippled first and thereafter 
would be useless from a strength point of view. | 
After Sir John Biles had examined the results of 
the destroyer tests, he came to the conclusion that 
it was not possible to take the whole structure into 





account ; the parts with only a small moment of 
inertia should be left out of consideration. 
Mr. W. Thomson expressed appreciation of the 


ENGINEERING. 


theoretical than the practical. The appointment of 
an engineer to this position seventeen years ago was 
a significant indication of how great a part of the 
work of the Laboratory is concerned with that 
branch of science. It is interesting also that both 
Glazebrook and Petavel had been closely connected 
with the development of aeronautical engineering 
since its earliest days. 

Joseph Ernest Petavel was born in London on 
August 14, 1873, and received his early technical 
education at University College under Professor 
(now Sir Ambrose) Fleming and at Lausanne. 
Subsequently he was engaged under Professor 
Fleming in an investigation into the properties of 
the alternating current arc, and after he had gained 
a Salomons scholarship and an 1851 Exhibition 
research scholarship he worked in. the Davy- 
Faraday laboratory of the Royal Institution, where 
he carried out what was probably the first careful 
fundamental research on primary standards of light 
and developed the fused platinum standard, which 
was in use for some years. He also undertook the 


arrangement of the paper, in first examining the | determination of the dielectric constants of many 
theory and then dealing with the practical applica- | chemical compounds at very low temperatures. In 
tion. In a section such as Mr. Johnstone had| 1900 he was appointed John Harling Research 
sketched on the blackboard (a flat plate bounded by | Fellow at Owens College, Manchester, and after 
girders of unequal stiffness) the buckling would/ acting as a lecturer, not only in physics and 
take place in the flat plate, and very seldom along | mechanics, but also in meteorology, he became 
either of the side stiffenings. The effect of fixing| Beyer Professor of Engineering and Director of 
the ends of the girder was only slight. Comparing|the Whitworth Laboratories at the University of 


riveting with welding, he considered that the welded | Manchester in 1908. 
ship would not be 10 per cent. weaker, as the author | 
suggested, but 30 per cent. stronger. If more 
material were rendered available, it should be added | 
to the flat plate. 

The author, replying to the discussion, endorsed 
Mr. Foster King’s claim that designers had accumu- 
lated a great deal of experience of compressive 
strength. They had, with thousands of existing 
ships; but it was still necessary that proposed 
innovations should receive the fullest preliminary 
sifting as, for example, in the case of a welded ship 
constructed generally on the lines of a riveted ship, 


During his tenure of this appointment he carried 
out many researches involving gas pressures up to 
45,000 Tb. per square inch, and designed a number 
of joints for these conditions, many of which are 
now commonly used in engineering practice. He 
also devised a pressure indicator for these high 
pressures. This had a time scale, which could be 
read to 1/1,000th second. With this instrument he 
carried out researches on the explosions of gaseous 
machines and of cordite, the results being of great 
practical value. In collaboration with Professor 
Hutton, he investigated electric furnace reactions at 


high gaseous pressures. 

He also collected data on the temperature of the 
upper air by kite soundings, studied the problems 
valuable as a check on the formule. With Mr.|of humidification in factories, and was greatly 
Johnstone’s conclusions he was not altogether in | interested in standardisation. He became a member 
agreement and, in fact, had but a poor opinion of | of the Advisory Committee for Aeronautics (now 
the formula derived by the Committee on De-| the Aeronautical Research Committee) on its forma- 
stroyers, which was largely based on Euler. He| tion in 1909 and was appointed chairman of the 
felt that moments of inertia had very little to do} Aerodynamics Sub-Committee when it came into 
with the question. Neither could he agree that, in| being in 1917. He was also a member of several 
a complex structure, as drawn by Mr. Johnstone, | other sub-committees of the Aeronautical Research 
the flat plate connecting the two girders would | Committee and had been acting as vice-chairman 
entirely cease to function at the moment of collapse. | of the main committee for many years before his 
This question had been well treated by Hoffmann’s | death. It is not going too far to say that the great 
paper in 1928 (see ENGINEERING, vol. cxxvi, page| increase in aerodynamical knowledge, which has 
56). The Admiralty had held that plating more than | resulted from the work of these bodies, was largely 
9 in. from the edge of a girder need not be con- | due to his inspiration. 5 
sidered, but Hoffmann showed that the intermediate Petavel’s first connection with the National 
plating between girders would contribute its quota, Physical Laboratory was in 1911, when he became 
up'to the value of the colla psing load, Mr. Thom- la member of the General Board. In 1919 he was 
son, discussing the same diagram, would add extra | appointed Director on the retirement of Sir Richard 
material to the thickness of the intermediate plate, | Gjazebrook. He at once immersed himself in the 
but with this suggestion also he was not in accord. | problems of organisation caused by the change 
He (the author) attached @ high value to the side | from war conditions, and concerned himself with 
girders, which should be capable of carrying com- | the increasing demands made on the laboratory by 
pressive loads up to 20 tons per square inch, but industry. How great these demands were mav be 
considered that the material in the intermediate | indicated by mentioning the extensions that have 
flat plate had not a quarter of the value of that in| taion place during his term of office. A new high- 
the stiffeners at the sides. If it was desired to voltage building, housing a 1,000,000-volt electrical 


but with many of the angles omitted. He was 
obliged to Mr. Wall for the reference to the United 
States tests of destroyer hulls, which would be very 





put in extra material, it would be better disposed 
as an additional! stiffener. 
(To be continued) 


installation, was completed in 1928, new physics 
laboratories and the compressed-air tunnel for aero- 
dynamical research were opened in 1931, a second 


THE LATE SIR JOSEPH PETAVEL, 
K.B.E., F.R.S. 


It is melancholy for us to have to record the death 
of two directors of the National Physical Labora- 
tory within the past few months. Both of them had 
distinguished careers, but while the first, Sir Richard | Board were begun. 

Glazebrook, began as a pure physicist and only| Petavel was elected a Fellow of the Royal Society 
turned his attention towards engineering in his later | in 1907, and was created a Knight Commander of 
years, Sir Joseph Petavel, whose death occurred at | the Order of the British Empire in 1920. He had 
Teddington on Tuesday, March 31, at the age of 62,| been a member of the Institution of Mechanical 
began and remained an engineer, though towards | Engineers since 1924, and was also an associate 
the end his bias naturally tended more towards the | member both of the Institution of Civil Engineers | 





ship’s model tank was added in 1932, and a modern 
building for acoustical research in 1933. Two open- 
| jet wind tunnels were provided in 1933-34, and a new 
photometry building has recently been completed. 
In addition, there were various extensions to the 
metallurgical department, and the investigations 
which are now carried on by the Radio Research 
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and of the Institution of Electrical Engineers, 


besides being connected with the Institute of Metals, 
the Institution of Structural Engineers, and the 
Manchester Association of Engineers. He was a 
president of the Engineering Section of the British 
Association in 1919, and had served as chairman of 
the Engineering Co-ordinating Research Board of 
the Department of Scientific and Industrial Re- 
search, as well as on several other boards and 
committees of that Department. He had also 
served on the Councils of the British Electrical and 
Allied Industries Research Association and of the 
British Standards Institution, as well as on the 
Board of Studies of London University in Civil 
and Mechanical Engineering. He was the author, 
joint author or collaborator of many technical papers, 
some of which were published in ENGINEERING. 








THE LATE MR. HENRY WARD. 


Ir is with regret that we record the death of Mr. 
Henry Ward, J.P., which took place on March 6 at 
The London Hospital. In January he had the mis- 
fortune to break his thigh and the last few weeks 
of his long life were spent in the institution to which 
he had given very generous financial support. Mr. 
Ward, who had been a member of the Metropolitan 
Water Board for the past 30 years, had served on 
the London County Council for 33 years, and had 
practised as a consulting civil engineer for a long period, 
was born in London on February 22, 1849. He 
was the son of the late Mr. James Ward, of Lambeth, 
and was educated privately and at King’s College, 
London. Subsequently, he was articled to the late 
Mr. Francis Wise, after whose death he completed his 
articles in the office of the late Mr. Edward Field. 
In 1870 he was appointed contractor’s engineer on 
the Greenock Dock works and continued in this capacity 
for four years, after which he was engaged on works 
connected with the new station at York, the Knares- 
borough and Boroughbridge Railway, the widening 
of the line between Selby and Hull, and the Pilmoor 
and the Leeds and Wetherby Railways. In 1876 
he was appointed contractor’s engineer on the con- 
struction of the Carlisle Viaduct and the Romford 
Canal. 

In 1878 Mr. Ward opened a practice as consulting 
civil engineer, and had offices at 61, Old Broad-street, 
and at 110, Cannon-street, London, E.C. As consulting 
engineer to the contractors he was for many years 
connected with the construction of the Tilbury Docks, 
the Cardiff Waterworks, the Rhondda and Swansea 
Bay Railway, and other works. In 1884 he was one 
of the expert witnesses for Messrs. Kirk and Randall, 
the builders of the Tilbury Docks, in connection with 
the long arbitration case relating to this work which 
lasted for some three years. He afterwards took part 
in several other inquiries of a similar nature. Mr. 
Ward was also responsible for the design and erection 
of a number of large pottery and brick works, for the 
installation of the engineering plant in hospitals and 
similar institutions, for the construction of a screw-pile 
pier at Wapping, and other works. He served as joint 
engineer for the Clapham Junction and Paddington 
Railway scheme, and also acted in a similar capacity 
in a number of other works of this nature. He was 
elected an associate member of the Institution of Civil 
Engineers on March 6, 1883, and transferred to member- 
ship rank on May 22, 1894. In April, 1886, he contri- 
buted a valuable paper on “ Brickmaking” to the 
Proceedings of the Institution, for which he was awarded 
a Telford Premium. In 1892, Mr. Ward was elected 
to the London County Council as the representative 
for Shoreditch, and he continued in this capacity until 
his retirement in 1925. He was chairman of the Works 
Department until its abolition in 1906, and was also 
vice-chairman of the Council in 1906. Mr. Ward's 
long and varied engineering experience was of great 
service to the Metropolitan Water Board, upon which, 
as already stated, he served for 30 years. 








THE LATE MR. JAMES MARSHALL. 


Ir is with great regret that we announce the death 
of Mr. James Marshall, of Northorpe Hall, Gains- 
borough, Lincolnshire, which occurred at a nursing 
home following an operation on April 1. Born in 1904, 
he was the only son of Mr. J. Hugh Marshall, J.P.. 
and grandson of Mr. James Marshall, J.P., late of 
Cleveland House, Gainsborough, and for many years 
the managing director of Messrs. Marshall, Sons and 
Company, Limited, Britannia Iron Works, Gains 
borough. Mr. Marshall was educated privately and 
obtained distinction in mathematics and applied 
science. He entered the service of Messrs. Marshall 
in his early “teens and thus constituted the fourth 
generation to observe the family tradition since the 
establishment of the firm in 1848, After several years 
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of practical working experience, he took control of 
those seetions of the works producing tea machinery 
and boilers, and in connection with the former, thrice 
visited the East, including India, Ceylon, and the 
Dutch East Indies, in order to investigate and to 
obtain first-hand information of the mechanical needs 
of the tea-producing industry. Each time, after 
his return home, he devised new types of machines, 
and most successfully modernised some of the existing 
designs. 

pubetennetie, following executive changes, Mr. 
Marshall was appointed joint works manager of the 
Company, and the production of the whole range of 
the firm’s manufactures was placed under his direct 
control. He possessed great organising ability and was 
gifted with clear business insight, which, together with 
a firm grasp of essentials, brought success to his opera- 
tions. A lengthy illness, brought about through a 
riding accident, however, severed his active connection 
with the family firm. When eventually he made 
some recovery, he devoted his time, first to stock farm- 
ing, and later, as his health improved, to the develop- 
ment of what rapidly became a very important mechan- 
ical cultivation business for agricultural operations in 
the North Midlands. He also took a leading part 
in the recently-established foundry firm of Messrs. 
James Marshall and Company (Gainsborough), Limited, 
Trent Iron Works, Gainsborough, which company was 
registered in January, 1935. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue 176th meeting of the Society of Glass Tech- 
nology was held in Sheffield on Wednesday, February 19, 
1936, the president, Mr. B. P. Dudding, M.B.E., being 
in the chair. Three papers were presented. The 
first was entitled ‘‘ Cast-Iron for the Manufacture of 
Glass-Bottle Moulds,” and was by Messrs. N. L. Evans, 
BSc., W. Goacher, A.M.I.Mech.E., and J. E. Hurst. 
The paper stated that material for glass-bottle moulds 
required to have good casting and machining properties 
and to be capable of taking a fine polish, and at the 
same time should be resistant to heat and should 
scale as little as possible. The use of expensive alloy 
irons could not usually be justified, but very satis- 
factory results could be obtained by the use of properly 
selected refined pig irons. The moulds considered in 
the paper were the parison mould and the blow mould, 
but the data on suitable irons were applicable to all 
moulds used in the glass industry. The glass entering 
such moulds had a temperature of 900 deg. C. to 
1,000 deg. C., and the moulds themselves reached a 
temperature of approximately 500 deg. C. on the inside. 
The skin temperature on the inside, however, would 
be much higher than 500 deg. while the hot glass was 
actually in contact with it, as it was sufficient to cause 
scale to form on the iron. As the moulds were air- 
cooled on the outside, there was a considerable tem- 
perature gradient between the inside and the outside, 
Which set up fairly considerable stresses in the iron. 

Moulds in continuous use lasted longer than those 
used intermittently for making the same number of 
bottles. This was explained by the mechanism of 
growth in cast iron. Growth was due partly to the 
breakdown of iron carbide in cast iron, which took 
place at a temperature of about 600 deg. C. or over. 
The stable condition of cast iron was a mixture of 
iron and graphite, and the change to this from iron 
carbide was accompanied by an increase in volume, the 
density of iron carbide being about 3} times that 
of graphite. Growth tended to start cracks in the 
iron which acted as channels along which oxidation 
would occur, causing still further increase in volume ; 
alternative heating and cooling accelerated the forma- 
tion of cracks on account of expansion and contraction. 
Graphite flakes which penetrated to the surface of the 
iron would also act as channels for oxidation. When 
using refined irons for making glass-bottle moulds, the 
composition should be adjusted to minimise growth. 
The total carbon content of the iron should be low, in 
order that graphite flakes might be as small and as 
few in number as possible. The silicon should be 
present in sufficient amount relative to the thickness 
of the castings to produce approximately an all-pearlitic 
structure, that was, with no ferrite or iron carbide in 
the free state. The Brinell hardness of such an iron 
was usually between 215 and 235, and it could be 
readily machined, It was recommended that the 
Phosphorus should not exceed 0-45 per cent., as there 
Was some evidence that this element in larger propor- 
—_ had a deleterious effect on iron subjected to high 
pa eratures. Manganese should he fairly high, as it 
- ped to produce a fine-grained structure, an sulphur 
— be kept as low as possible and not exceed 
: 07 per cent. While it was true that sulphur tended 
© stabilise iron carbide, its tendency to te in 
manganese sulphide often 
casting and hard patches 
The sodium-carbonate process for ' 


the form of mixed iron and 
Produced unsoundness in the 
difficult to machine. 





reducing the sulphur and refining the structure of the 
metal was full ibed. 

A suggested specification for iron for glass-bottle 
moulds was as follows :-— 


Total carbon 3-1 per cent. maximum. 

Silicon according to thickness of 
casting. 

Sulphur. 0-07 per cent. maximum. 

Phosphorus 0-45 a be 

Manganese .... 0-8 per cent. to 1-5 per 
cent. 


The second paper, ‘‘ The Effect of Width on the Break- 
ing Strength of Sheet Glass,” was by Mr. A. J. Holland, 
M.Sc., and Professor W. E. 8. Turner. It dealt with 
determinations of the modulus of rupture made on speci- 
mens cut from flat drawn sheet glass having the chemical 
composition: SiO, 72-15, Fe,O, 0-17, Al,O, 1-85, 
CaO 8-91, MgO 2-05, Na,O 13°58, and K,O 0-73 per 
cent. The dimensions of the specimens were: length, 
10 cm. (effective length between knife-edges 7-6 cm.) ; 
width, 0-4cm. to 1-5cm.; and thickness, 0-26 cm. to 
0-3lcm. The specimens were loaded centrally at a uni- 
form rate of 150 grammes persecond, The effect of width 
of specimens on the modulus of rupture and on the type 
of fracture was investigated. For cut specimens tested 
with their cut edges in tension, and those having their 
sides mechanically ground and polished, simple straight 
fractures only were obtained. With increasing width 
the percentage -number of V-formation fractures 
increased, For specimens having their sides fire- 
finished after mechanically grinding and polishing, 
there was no limiting width for the production of 
V-formation fractures. For specimens tested with 
their cut edges in tension, values of the modulus of rup- 
ture were 588 kg., 561 kg. and 512 kg. per square centi- 
metre for specimen widths 0-65 cm., 0-80 cm. and 
1-45 em., respectively. Similar results were obtained 
for specimens having their sides mechanically ground 
and polished, values of the modulus of rupture being 
646 kg., 564 kg., and 531 kg. per square centimetre 
for specimen widths 0-395 cm., 0-80 cm, and 1-17 cm., 
respectively. The effect of width on the modulus of 
rupture was also investigated for specimens having 
their sides fire-finished after mechanical grinding and 
polishing. For specimen widths 0-40 cm., 0-80 cm., 
and 1-19 cm., the modulus of rupture was found to 
be 1,299 kg., 1,040 kg. and 935 kg. per square centi- 
metre, respectively. A relationship was found between 
modulus of rupture and specimen width. 

The third paper, describing ‘“‘ The Art and Technical 
Schools of Czechoslovakia,” was contributed by Pro- 
fessor W. E. 8. Turner. Devoting his early remarks 
to the technical developments which had been made 
in recent years in Czechoslovakia, Professor Turner 
directed attention to the fact that this particular 
country was one of the great glass-producing countries 
of Europe with a great tradition in the decoration of 
glass going back for several centuries. Production in 
large quantities was comparatively a recent develop- 
ment. The old Bohemian glass was noted for its 
artistic merits, and quantity only became of impor- 
tance in the nineteenth century, when stability was 
restored to the industry after the disturbances due to 
wars, including the Napoleonic wars. The first large 
factories sprang up along the western borders, and 
production, particularly of window glass and bottles, 
had been introduced on a large scale at Teplitz, on 
the northern border. Mass production of pressed ware 
had also developed in this district. The first schools 
for the study of glass were established in Bohemia under 
the Austrian regime, and attention had been directed 
mainly to a study of the decorative side, and not to 
the technical side. ‘This was surprising, as was also the 


Technology had been inaugurated. However, the 
position was now being changed rapidly, and a depart- 
ment or Institute of an advanced type had been set 
up in a time of very severe economic stress. A progres- 
sive government had, in spite of the distress, found 
money to aid the establishment of the new Research 
Institute, the local Chamber of Commerce also contri- 
buting. The Institute had been founded in a town 
with no glass industry, namely, Hradec Kralové 
(Kénigratz). This step was largely due to the vision 
of its director, Dr. V. Ctyroky, and the Burgermeister, 
Dr. F. Ulrich. 

The Institute was tackling commercial, industrial 
and economic problems, acting as advisers to the 
Government in connection with customs, and laying 
down standards for various types of glassware in 
order to raise the standard of the export market. For 
instance, crystal-glass gems must be of a glass con- 
taining not less than 40 per cent. lead oxide. Describing 
a visit which he made with the director of the Institute 
into the land of the home industries, Silesia, Professor 
Turner said that at Zel Brod was a new school 
founded in 1920 by the Government. Other older 
ones existed at Haida and Steinsehénau, and in all 
of them boys and girls over 14 years of age were 








fact that no society such as the Society of Glass| Mr. Downs 


lampworking, grinding, polishing, engraving, &c., the 
course generally lasti three years. The teachers 
were men of special ability in glasswork, and in the 
museums were to be seen numerous beautiful specimens 
of their work, and of the students’ work. 








THE INSTITUTION OF PETROLEUM 
TECHNOLOGISTS MEETING’ IN 
HOLLAND AND GERMANY. 


Tue Institution of Petroleum Technologists is to 
hold a meeting in Holland and Germany from May 
8 to 15. The meeting in Holland is being held in 
collaboration with the Koninklijk Instituut van 
Ingenieurs, and technical sessions will be held at 
The Hague. The meeting in Germany will take place 
at Hanover, by invitation of the Fachgruppe Erdél- 
bergbau, and with the approval of the Reichs-und 
Preussischen Wirtschaftministerium. A summary of 
the proceedings and a list of the papers to be presented 
is given below. 

Friday, May 8. At 10.30 a.m. Official welcome by 
Professor L. A. van Royen, President of the Koninklijk 
Instituut, at the Reception Hall of the Dierentuin 
(Zoological Gardens),.The Hague, after which two 
papers will be presented, namely, ‘‘ General Description 
of the Work Carried Uut at the Proefstation of the 
Bataafsche Petroleum Maatschappij, Delft,” by Mr. 
G. D. Boerlage; and “The Correlation of Tests on 
the Ignition Quality of Diesel Fuels, Carried Out at 
Delft and Sunbury,” by Messrs. G. D. Boerlage, J. J. 
Broeze, L. J. Le Mesurier, and R. Stansfield. 

At2p.m. Visits to the Proefstation of the Bataafsche 
Petroleum Maatschappij, Delft, to the laboratories of 
the chemical-engineering section and those for applied 
physien, and to the mining department of the University, 

elft. 


Saturday, May9. From 9.30 a.m. All-day discussion 
on five papers, namely, “ Diesel Rail Transport in the 
Netherlands,” by Mr. W. Hupkes; “The Design of 
Pumps and Injectors for Diesel Engines,” by Mr. G. J. 
Lugt; “ Different Methods of Assessing the Ignition 
Quality of Diesel Fuels,” by Dr. F. H. Garner ; “ Speci- 
fication for Diesel Fuels,” by Mr. C, H. Barton; and 
** Modern Testing of Diesel Fuels,” by Dr. A. Hagemann, 

Sunday, May 10. All-day excursion to Amsterdam 
and the Zuyder Zee. 

Monday, May 11. At 9.30a.m. Visit to laboratories 
of the Bataafsche Petroleum Maatschappij, Amsterdam. 

At 1.30 p.m. Visits to the Diesel-engine works of 
Messrs. Werkspoor and Messrs, Kromhout. 

Tuesday, May 12. At 10.34a,.m. Leave Amsterdam 
for Hanover, arriving at 5.36 p.m. 

At 7.30 p.m. Reception by the President of the 
Fachgruppe Erdélbergbau. Address on ‘‘ The Develop- 
ment of German Oilfields,”” by Dr. A. Bentz. 

Wednesday, May 13. At 8.30 a.m. Leave for 
Wietze and Nienhagen to inspect drilling fields and 
surface works. 

Thursday, May 14. At 9.0 a.m. Motor-coach tour 
of the oilfields of Moelme and Oberg, and the Harz 
Mountains. 

At 6.40 p.m. 
ing at 9.52 p.m. 

Friday, May 15. At 9.30 a.m. Visit to works of 
Messrs. Alfred Wirth and Company, Erkelenz, manu- 
facturers of oilfield equipment. 

At 5.45 p.m. Leave Dusseldorf for London, arriving 
at 8.38 a.m. on Saturday, May 16. 


Leave Hanover for Dusseldorf, arriv- 








Tse Late Mr. Cuartes Downs.—lIt is with regret 
that we note the death of Mr. Charles Downs, which 
occurred at Bridlington, after a long illness, on March 29. 
Mr. , who was seventy years of age, had been 
eonnected all his life with Messrs. Rose, Downs and 
Thompson, Limited, engineers and ironfounders, Old 


Foundry, Cannon-street, Hull, and had held the office 
of managing director of the firm for upwards of thirty 
ears. e was a member and a former president of the 


ull Iron Trades Employers’ Association, and he repre- 
sented the Association on the National Federation. He 
was also, for a period, a member of the Council of the 
Chamber of Commerce at Hull, and, during the war, 
served as chairman of the Hull Munitions Committee. 


Tue Iron anv Stwet InstrrvuTe.—aAt a recent meeting, 
the Council of the Iron and Steel Institute decided to 
award the Andrew © ie Gold Medal for 1935 to Dr. 
D, F. Marshall, of 8 d, for his popes.” Zee 
Determinations of the External Heat 

Furnaces.”” This paper, which in reality was a Carnegie 
Research Report, was presented to the Institute in March. 
1935. It is interesting to note that, in 1933, the Williams 
Prize was divided between Mr. A. Robinson and Dr. 
Marshall. The award then made was in respect of the 
latter’s paper on “ The External Heat Loss of a Blast 
Furnace,” presented in March, 1933. The author's 
1935 Carnegie Report constituted a continuation of the 
research recorded in his paper of 1933. Two changes 
in the constitution of the Couneil have recently been 
made. z C, Bond, formerly a member of the 
Council, has been elected an honorary vice-president, 
and Mr. E. J. Fox has been elected a member of the 





trained in art, languages, geography, political economy, 





Council to fill the vacancy thus caused. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at March 23 
there were approximately 10,630,000 insured persons, 
between the ages of 16 and 64, in employment in Great 
Britain. This was 155,000 more than a month before, 
and 411,000 more than a year before. The great 
majority of the principal industries showed an increase 
in employment between February 24 and March 23. 
The improvement was most marked in the building 
industry, but there were also substantial reductions 
in the numbers unemployed in public works contract- 
ing, brick and tile making, the iron and steel, engineer- 
ing, and motor-vehicle industries, miscellaneous metal 
goods manufacture, the tailoring, woollen and worsted 
and cotton industries, printing and bookbinding, 
pottery and earthenware manufacture, the transport 
and distributive trades, and hotel and boarding house 
service. On the other hand, there was a further 
increase in the numbers temporarily stopped in the coal 
mining industry. 





ENGCIRES REG 


workers, having regard to general economic and finan- 
cial conditions affecting the industry and also the cost 
of living. For adult males the wage shall permit the 
maintenance of a wife and two children in a reasonable 
standard of comfort. On the application of any trade 
union, the Court may include in the award a clause 
making membership of the union compulso:y. The 
court is further required to fix the maximum weekly 


| hours of work at 40 under new and existing awards, 








except where it is satisfied that it would be imprac- 
ticable to operate the industry efficiently with a 40-hour 
week. Where practicable, Saturday work is to be 
eliminated under the 40-hour week. Asked whether 
the 40-hour week applied to Government employees, 
the Minister said the provision was applicable only to 
workers governed by awards and agreements, and 
Government employees were not so governed. The 
Bill was read a first time. 


In the course of a contribution to the weekly organ 


| of the National Union of Railwaymen, Mr. John March- 


At March 23, the numbers of unemployed persons bank, the general secretary, says that the Government's 


on the registers of employment exchanges in Great 
Britain were 1,560,574 wholly unemployed, 235,280 
temporarily stopped, and 85,677 normally in casual 
employment, making a total of 1,881,531. This was 
143,490 fewer than the number on the registers at 
February 24, and 272,339 fewer than at March 25, 
1935. The total on March 23, comprised 1,482,442 
men, 55,800 boys, 289,986 women and 53,303 girls. 


Of the persons on the registers at March 23, about 
48 per cent. were applicants for insurance benefit and 
about 37 per cent. for unemployment allowances, while 
about 15 per cent. were uninsured or were for other 
reasons not entitled to apply for benefit or unemploy- 
ment allowances. In the case of about 38 per cent. of 
the total of 1,593,695 persons on the registers, who were 
applying for benefit or unemployment allowances, the 
last spell of registered unemployment had lasted less 
than six weeks; for about 52 per cent. it had lasted 
less than three months, and for about 66 per cent. less 
than six months. About 23 per cent. of the total had 
been on the register for 12 monthsor more. A consider- 
able sapere of the persons who have been on the 
register for extended periods will have had one or more 
short spells of employment, lasting not more than three 
days each, during such periods. 


Between February 24 and March 23, the numbers on 
the registers decreased by 24,690 in the London area, 
17,105 in the South-Eastern area, 14,867 in the South- 
Western area, 19,626 in the Midlands, 30,013 in the 
North-Eastern area, 22,231 in the North-Western area, 
and 16,409 in Scotland. There was an increase of 1,451 
in Wales. As compared with the position at March 25, 
1935, there were 40,210 fewer unemployed in coal- 
mining, 27,838 fewer in engineering, &c., 15,994 fewer 
in shipbuilding and ship-repairing, 15,003 fewer in 
building, 11,423 fewer in metal goods manufacture, and 
10,318 fewer in the iron and steel trades. 


Writing in Die Wirtschaft, Mr. E. Korner, the man- 
ager of a large iron works in Czechoslovakia, expressed 
the opinion that the ideal of mankind should be to 
secure the maximum return with the minimum working 
hours. Moreover, he said, reduction of hours should 
protect the economic system against depression by 
acting as a brake on the overproduction which resulted 
from the tendency towards excessive development of 
the means of production. Mechanisation ought to result 
in the diminution of effort and labour. New purchasing 
power could only be called into being by an international 
agreement bringing about e general reduction of hours. 
As an alternative to economic planning, he preferred a 
shortening of the working week. 


At a meeting in Stoke-on-Trent last week of the 
National Council of the Pottery Institute the difficulty 
various manufacturers experienced in obtaining skilled 
operatives was discussed. Fear was expressed that, 
unless arrangements were made whereby entrants to 
the skilled occupations received definite and complete 
training from experienced journeymen a dearth of 
skilled craftsmen would probably arise which would 
adversely reflect upon the industry. The matter was 
referred to the Wages and Conditions Committee for 
investigation and recommendations. 


Cabling on April 2, the Wellington correspondent of 
The Times stated that the Industrial Conciliation and 
Arbitration Amendment Bill introduced in the New 
Zealand House of Representatives by the Minister 
of Labour, Mr. Armstrong, restores full rights to 
employers or workers who apply for awards if concilia- 
tion fails. The Court is required within three months 








defence proposals involve many serious questions for 
the trade unions, not excepting those of the railway- 
men. “ Some approach,” he continues, ““ may be made 
in due course by the Government to the trade unions, 
or by employers’ organisations at the Government's 
instance. There lies one of the dangers. No oppor- 
tunity has been given to the unions, so far, to consider 
the general line of policy they should pursue in respect 
of the Government’s industrial programme. It has 
been difficult for the General Council of the Trades 
Union Congress to give any lead on the matter. Indi- 
vidual unions may have felt it necessary to consider 
their position, especially in the trades and industries 
concerned with armament manufacture. But general 
lines of policy require to be laid down for the guidance 
of the movement as a whole. A conference of the 
executives of unions concerned will probably have to 
be called, whether the Government opens discussion 
with the T.U.C, General Copncil or instigates employers 
to initiate discussions with the individual unions.” 


The report to the Minister of Labour of the Unem- 
ployment Insurance Statutory Committee on the 
remuneration limit for insurance of non-manual workers, 
states that on a variety of grounds the Committee are 
led to the same conclusion as the Royal Commission, 
that, for unemployment insurance considered by itself, 
the existing remuneration limit for non-manual workers, 
is unsuitable and ought to be raised. They do not 
agree that the change should depend on making a 
corresponding change at the same time in health 
insurance. The figure most commonly named to the 
Committee by those who advocated an increase was 
5001. On a balance of considerations most of the 
Committee are more impressed by the danger of fixing 
too low a limit than by the objection of going too high. 
It would be hardly worth while to pass an Act of 
Parliament for changing the remuneration limit without 
making certain that the change was large enough to 
cure the admitted evils. The rate the Committee 
propose, 4001. a year, is below the figure urged by 
most of the organisations representing employees, 
but it is the figure recommended by the Parliamentary 
Committee of the Co-operative Congress, a body better 
qualified than most to look at the problem from both 
sides of the wage-bargain. The Committee believe 
that such a limit will be accepted as a fair settlement of 
the issue. 


Speaking in London on Thursday last week, under 
the auspices of the Industrial epee - Associa- 
tion, Colonel A. C. Davis, works managing director of 
Messrs. Associated Portland Cement Manufacturers, 
Limited, said that some industrialists regarded high 
wages as a menace and imagined that there must be a 
supply of labour at what they called an “ economic ” 
wage, meaning a low wage. But low wages were not 
economic in this age of mechanisation. High wages 
went with rationalisation and efficiency, and high 
wages, with elimination of wasteful methods, led to 
good demand. High wages increased the buying power 
of the people and if increased output in the shorter 
hours were also secured, every class in the community 
would share in the resulting prosperity. If indus- 
trialists would only put their house in order, suicidal 
competition and restricted markets would be eliminated, 
wasteful and obsolete methods of production avoided, 
and the conditions of the workers improved as a 
consequence. 





An editorial note in the latest issue of Man and Metal, 
the journal of the Iron and Steel Trades Confederation, 
deals with the tinplate-trade pension scheme. Its 
establishment, the writer says, will mark an important 
step forward in the development of the iron and steel 


trades, and, it is hoped, set an example to other sections. | wages is to be reduced or refunded in respe 
to fix basic wage rates for adult male and female | Any intelligent handling of the problem of redundant | workers. 
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labour, which is bound to follow mechanisation, must, 
in his opinion, make provision for the older men in the 
industry, and, at the same time, create opportunities of 
employment and promotion for the younger men, 
“It is socially harmful,” he says, “ and economically 
wasteful to keep the older men in the trade until 
ill-health or death overtakes them, while the younger 
people have to stand in the queues at the employment 
exchanges. This scheme is definitely a step in the 
right direction, and it will bring to a satisfactory con- 
clusion the years of agitation that have taken place in 
the trade by the unions to bring about this results.” 


In another editorial note, the opinion is expressed 
that there is no ground for apprehension, so far as the 
workpeople are concerned, at the amalgamations of 
steel manufacturing interests that are taking place. 
On the contrary, there will be, the writer believes, 
“many advantages in having to deal with a large-scale 
organised industry, provided the workpeople have the 
commonsense to recognise that trade union organisa- 
tion must correspond to the new conditions.” “ Sec- 
tional trade unions have become obsolete,” he says, 
“and 100 per cent. organisation, through which 
the workpeople can speak with a single voice, is neces. 
sary to secure the requisite status and authority in 
the new situation that confronts them.” 





The weekly organ of the International Labour 
Office at Geneva states that during the last two years 
a propaganda organisation, consisting of clubs in all 
parts of the United States and claiming several million 
adherents, has been built up for the purpose of advo. 
cating a national scheme of old age pensions, known, 
after its inventor, Dr. Townsend, as the Townsend 
Plan. The object of the scheme is to provide pensions 
for all American citizens at the age of 60, sufficient 
to bring their unearned income up to 2,400 dols. a year. 
Pensioners must not engage in any gainful occupation, 
and a characteristic feature of the plan is that 
they must take an oath to spend each month’s instal- 
ment within 30 days of its receipt. The pension may 
not be spent in the maintenance of any able-bodied 
person in idleness, nor may more than 10 per cent. 
be spent on gifts. toad 

It is estimated that of 11,000,000 persons now aged 
60 and upwards, 8,000,000 would qualify for pensions 
and that the annual cost would be about 20,000,000,000 
dols. It is proposed that this expenditure should 
be met by a tax of 2 per cent., levied on the value 
of all transactions for the sale of goods and services 





and to be paid as a rule by the seller. The tax is 
to be collected monthly. 
The National Industrial Conference Board, in a 


recently published study of the Plan, concentrates its 
criticism on the practical aspects of the scheme. Its 
administration, it is contended, would involve almost 
insuperable problems. It would be necessary to keep 
records of all transactions, and to maintain a staff of 
inspectors to ensure that those responsible for the pay- 
ment of the tax were remitting the proper amounts. 
The unearned income of pensioners would have to be 
verified and their monthly expenditure audited. 





The transactions subject to the tax would amount to 
nearly half the national income. The tax would be 
passed on, wherever possible, to consumers in thé form 
of higher prices. Its application would result, according 
to the Conference Board’s study, in suspension and 
bankruptcy of individual business concerns, elimina- 
tion of many kinds of business, reduced production and 
trade, increased unemployment, impoverishment of 
farmers, workers and persons and institutions dependent 
on fixed incomes, partial destruction of the value of all 
savings, insurance and investments, increased labour 
conflicts and class strife, and general paralysis of pro- 
duction, trade and finance. 


A communication received by the International 
Labout Office at Geneva states that an Act to subsidise 
undertakings which create new opportunities of work 
for unemployed persons was promulgated in Austria 
in June last. To qualify for the subsidy, the undertak- 
ings concerned must have engaged during the second 
half of 1935 a number of unemployed persons equal to 
at least 20 per cent. of the average staff of the under- 
taking during the second half of 1934. In such cases 
the Government may pay a bonus amounting to 50 Pt 
cent. of the unemployment allowances saved throug 
the engagement of these unemployed persons, or more 
than 50 per cent. when the number of unemployed per- 


sons engaged reaches 800. In addition, the tax om 
ct of these 
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NAVAL WATER-TUBE BOILE,.S.* 
By Eng.-Captain S. R. Diecut, C.B.E., R.N. 


In a paper read before this Institution on April 7, 
1933,¢ particulars were given of developments in naval 
water-tube boilers and of experiments and trials leading 
up to those developments. In the present paper an 
account is given of some further tests and experiments 
which have since been carried out at the Admiralty 
Fuel Experimental Station, Haslar, on three-drum 
type boilers with the object of obtaining more intimate 
information regarding the supply of feed-water and its 
circulation, the changes in the state of the water in 
circulation, the generation of steam and its removal 
from the boiler. In a typical Admiralty three-drum 
type superheater boiler, the first two rows of tubes 
next to the furnace on each side are of 1} in. external 
diameter, while the remainder are of 14 in. external 
diameter. The superheater is fitted in the space 
between the fourth and fifth rows of tubes in éach 
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bank. The feed-water is usually supplied by a turbine- 
driven feed-pump, which discharges the feed-water 
through a float-controlled feed regulator and thence 
through the internal feed-pipe situated in the lower 
part of the steam drum. A slotted internal steam 
pipe is fitted, through which the steam passes to the 
superheater and thence through the stop valve to the 
main steam pipes. 

Boilers of this type can be forced to fairly high rates, 
and the trend of development is towards obtaining the 
greatest output consistent with efficiency and reliability, 
in order to keep the weight of the boilers and the space 
occupied to a minimum. This development results in 
the boilers becoming reduced in size and weight in 
proportion to the output obtained, and one important 
effect of the reduction in size is the reduction in steam 





and 13 rows of 1 4-in. tubes in each bank. In addition 
to the usual water-level gauges fitted to the boiler, 
an additional water gauge was installed consisting of 
| @ number of water gauges connected to a long stand- 
| pipe, the upper end of which was connected to the 
| steam space and the lower end to the bottom of the 
water pocket. This gauge is subsequently referred to 
as the “ Overall” gauge. When the output of the 
boiler was increased the water-level in the overall 
gauge fell very rapidly below the level indicated in the 
ordinary water gauge. This was mentioned in the 
earlier paper referred to, and appears to be due to the 
fact that when steam is being generated there is in 
the boiler a mixture of steam bubbles and water in 
circulation, and as the rate of steam generation is 
increased the proportion of steam bubbles in the 
mixture is increased and causes a reduction of density 
of the mixture in circulation, until at full power its 
density is approximately two-thirds of that of the 
water at the same temperature. 
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Circulation in Boilers.—The results of the investi- 
gations into the changes in density naturally led to 
consideration being given to the effect of these changes 
on the circulation in the boiler, and investigations into 
the circulation of the water in the boiler tubes were 
made by means of Pitot tubes, inserted, in each case, 
in the lower end of one of the boiler tubes and con- 
nected to the indicator to give an indication of the 
velocity head. These investigations indicated that 
there was, in general, an upward flow in the first 
| four or five rows Of tubes from the furnace and a much 
smaller flow in a downward direction in the rémainder of 
the tubes. At low olitptts there was an upward flow 
in a larger proportion of the tube’ in the tube nests 
nearer the back wall, i.e., the end of the boiler remote 
from the oil burners, than in the tube_nests nearer the 


reservoir capacity of the boilers. When the speed of'| front of the boiler, while at high outputs the conditions 


the engines is changed rapidly, this reduction ih 
reservoir capacity makes it necessary that the output 
of the boiler must be capable of being increased or 
decreased rapidly, in order to meet the varying require 
ments for steam, It is a well-known fact that alteratio 
of the output of a water-tube boiler causes a change in 
the apparent water-level as indicated by the water 
gauges. When the output is increased the water-level 
mses temporarily in the gauge glass and when it is 
decreased the water-level falls temporarily. If changes 
'n output are made rapidly they may, in extreme cases, 
lead to water passing over with the steam, with conse- 
quent loss of superheat or possible damage to machinery, 
or temporary loss of water resulting in overheat'ng of 
the boiler tubes, 

Investigations have been carried out with an old 
Pattern Yarrow boiler. It has four rows of 1}-in. tubes 


: * Paper read before the Institution of Naval Archi- 
ets on Thursday, April 2, 1936. Abridged. 








| provided by a portion of the head causing circulation. 
| At high outputs it appears that the head required to 
| produce the increase in momentum increases at a 
| greater rate than the head causing circulation, with a 
| resulting reduction in the rate of circulation. 
| Theoretical calculations indicate that the mass flow 
| in the fire-row tubes will depend directly ori the density 
| of the mixture and also indicate that the generation of 
| steam in the tubes will tend to reduce the mass flow 
| at high outputs. This slowing down of the circulation 
sets a limit to the rate of steam generation beyond 
which overheating of the fire rows will occur. It was 
| found that irregular conditions of boiler feeding affected 
the indications given by the Pitot-tube apparatus, and 
|a sudden change in the feed supply often produced a 
| reduction in the flow in the fire-row tubes when steaming 
| at high powers. On a number of occasions a reversal 
| of the circulation in a fire-row tube has been experienced 
| and appeared to be due to a sudden change in the feed 
| supply. It was also found that, with the usuai feed 
| arrangements, the results obtained were frequently 
inconsistent. 
Feed Supply.—It was formerly the practice to intro- 
duce the feed-water into the lower water pockets, but 
| this was changed and the feed led into the steam drums 
| on account of the corrosion caused by liberated gases, 
| which was found to take place in the water pockets 
| and the lower ends of the boiler tubes. An examination 
| of the feed-supply arrangements showed that with the 
| internal feed-pipe in its usual position, /.¢,, at approxi- 
| mately the centre of the lower part of the steam drum, 
| the relatively cold feed supply was discharged imme- 
diately above the fire-row tubes which normally acted 
as risers, and it appeared that the feed-water tended 
| to flow down the tubes and interfere with the circu- 
| lation. For the single internal feed-pipe, two pipes 
| were substituted oat arranged towards the sides of 
| the lower part of the steam drum in such a way 
| as to discharge the water outwards and keep it away 
from the fire-row tubes. The change in the position 
|of the feed delivery pipes was found to affect the 
| density of the mixture.in the boiler, and comparative 
| trials show a definite increase in the density due to 
| this change, which increase gives improved conditions 
| for the fire-row tubes as it produces an increase in the 
mass flow through those tubes. These results indicate 
that the new arrangement of feed-pipes should add to 
the reliability of the boiler, by redueing the posers 
towards overheating of the fire-row tubes at high 
powers. 

Overheating of Fire-Row Tubes.—The high rate of 
heat transmission in them makes the fire-row tubes 
more liable to overheating than the remainder of the 
tubes, and an improvement in the conditions under 
| which these tubes operate must be obtain:d before 
| any great increase in the rate of forcing of such a boiler 
can be made. This can be effected in several ways, 
viz., (a) by increasing the diameter of the fire-row 
tubes without changing their length. Advantage is 
already taken of this, and the tubes nearer the furnace 
are made ]} in. in diameter as compared with 14 in, in 
diameter for the remainder of the tubes. (6) Arranging 
water walls in the furnace to receive a proportion of 
the radiant heat and so relieve the fire-row tubes to 
some extent. This is already done by many boiler 
designers in a number of ways, and is widely adopted 
for land installations, but, in general, appears. to be 
difficult to apply to this type of boiler without undue 
increase in weight and complication. (c) By increasing 
the circulation in the rows of tubes which are nearer 
the furnace. The circulation in a water-tube boiler 
can often be improved by fitting large external down- 
comer pipes properly arranged between the steam 
drum and water pockets. The increase in weight and 
space caused by the fitting of the downcomer pipes is 
a definite disadvantage, and the rigidity of these large 
pipes between the steam and water drums may give rise 
to troubles due to the expansion of parts of the boiler 
being more restricted. 

It has already been mentioned that, by a rearrange- 
ment of the feed-pipes, some improvement in the 





tended to level up along the boiler. This appears to 
be due to the fact that the hot gases pass towards the 
back of the boiler at low outputs, giving a higher 
temperature at the back than at the front of the 
furnace. It is noted that while the downward flow 
in the outer rows remains low at all outputs, the upwerd 
flow in the fire-row tubes decreases at high outputs. 
This is contrary to the usual supposition that the 
circulation becomes more rapid as the rate of steam 
generation increases. 

Circulation is caused by the mixture in the rows of | 
tubes near the furnace being less dense than the mixture | 
in the outer rows, as by far the larger proportion of | 
steam is generated in the fire rows. 





The generation | 
of steam in the rows of tubes near the furnace produces | 
an increase in voltime of the mixture of steam and water 
as it passes up the tubes, and the velocity of the mixture 
leaving the tubeS“will theréfore be greater than the | 
velocity when entering the tubes. The increase in 
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momentum of the mixture as it passes up the tubes is 


circulation in the fire rows has been effected. In view 
of the large proportion of heat absorbed by the tubes 
nearer the furnace, it would appear that the mixture 
of steam and water discharged into the steam drum 
from their upper ends will contaiiij~a” much larger 
proportion of steam, and, therefore, have a much 
lower density than the mixture in the steam drum. 
With the object of allowing the steam to escape from 
the fire-row tubes more freely, by relieving the tubes 
of the back pressure due to the head of the mixture 
in the steam drum, an experiment was carried out with 
one of the fire-row tubes extended into the steam drum 
to the full output water-level, The boiler was worked 
up to full output with the Pitot-tube apparatus in use. 
This was repeated with the extension, pipe removed, 
and the results showed that there whs an improve- 


ment of flow in the tube when the extension pipe 
was fitted, the improvement being greatest at high 
outputs. At full output the increase in flow was ap- 
proximately 25 per cent. 


It would, however, be quite 
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impracticable to fit such extensions, in a three-drum 
type boiler, to all the tubes having upward circula 
tion, and a special device was adopted in order to 
meet this difficulty. Fig. 12, page 409, shows this 
arrangement as well as the feed supply which assists 
the circulation in the boiler and does not interfere 
with the free exit of the steam and water from the 
generator tubes which discharge into the trough or 
circulation augmentor. 

Trials were carried out with the circulation aug- 
mentor fitted to the test boiler referred t» above, and 
the trough was arranged to contain the ends of the first 
four rows of tubes on each side of the furnace. The 
Pitot-tube apparatus indicated that there was a con- 
siderable improvement in circulation at high outputs 
as compared with the circulation at the same outputs 
when the augmentor was not fitted, and no reversals 
of flow in the fire-row tubes were experienced. Curves 
indicating the mass flow in tubes in the first five rows 
from the furnace show that, at high outputs, the circu- 
lation falls off much more slowly as the output is 
increased, than was the case when the augmentor was 
not fitted. It was found that in the portions of the 
tube nests near the back wall of the boiler there was 
an upward circulation jn all the tubes, including those 
outside the augmenfor ‘at low outputs, but, as the 


output of the boiler was increased, the outer rows of | 


tubes began to act as downcomers and at one-third 
output and above there was an upward circulation in 
the first five rows only. In the tube nests at the 
centre and towards the front of the boiler there was 
an upward circulation in the first five rows at all 
powers, the tubes in all the outer rows acting as 
downcomers. 

From the estimated mass flow in the tubes at 
different parts of the boiler an approximate estimate 
indicates that the total upward flow was about 90 
times the amount of water evaporated when the boiler 
was working at one-quarter output. At half output 


the upward flow was reduced to 20 times the amount | 


evaporated, and at full output it was further reduced 
to only eight times the amount evaporated. 
readings of the overall gauge indicate that the density 
of the mixture of steam and water in the boiler at all 
outputs was higher due to the fitting of the augmentor. 
From this it appears that the steam generated in the 
fire-row tubes is enabled to pass more freely into the 
steam space and is entrained with the water in circu 
lation to a less extent than before. Other data indicate 
that the decrease in density of the mixture in the 
boiler with increase of rate of evaporation is much 
more regular when the augmentor is fitted than without 
it, and this confirmed observations of the behaviour of 
the boiler, the working of which was much steadier 
with the augmentor fitted 

The arrangement of the generator tubes in the 
Admiralty superheater boiler lends itself very readily 
to the fitting of the circulation augmentor, as the first 
four or five rows of tubes in which normally there is 
an upward flow are separated from the remainder by the 
superheater tubes. The presence of the superheater, 
moreover, reduces the temperature of the gases entering 
the tubes on the uptake side of the superheater, with 
the result that the heat put into those tubes is relatively 
small compared with that put into the fire-row tubes. 
In this type of boiler the rows of tubes before the 
superheater are led into the augmentor, and there is a 
convenient space on the tube plate for its attachment. 
To test the effect of the augmentor on the circulation 
in one of these boilers, the boiler was first tested 
without the augmentor and worked by stages to a high 
rate of evaporation. The tests were continued until 
it was found that two of the fire-row tubes had become 
overheated. The rate of evaporation at which this 
occurred was 20-3 lb. of water per hour from and at 
212 deg. F. per square foot of heating surface at a 
rate of oil burning of 1-4 Ib. per hour per square foot 
of heating surface. 

The overheated tubes were replaced by new tubes 
and the circulation augmentor was fitted to the boiler. 
The boiler was then worked at increasing rates up to 
the maximum of forcing practicable with the 
existing fuel and air system, without any signs of 
overheating The maximum rate of evaporation 
attained was 22-3 lb. of water per hour from and at 
212 deg. F. per square foot heating surface at a rate 
of oil burning of 1-61 ‘b. of oil per hour per square foot 
of heating surface. During trials at sea, another boiler 
fitted with the augmentor has been worked at a rate 
of evaporation of 21-75 lb. of water per hour from and 
at 212 deg. F. per square foot heating surface, without 
any signs of overheating. 

Steam Pressure and Circulation.—The tests described 
have been carried out with boilers working at 250 |b 
pressure and 300 Ib. pressure. In order to compare 
the circulation in a boiler at different steam pressures, 
the circulation as indicated by the Pitot-tube apparatus 
was measured in a boiler working at full output at a 
steam pressure of 250 Ib. per square inch, and the 
density of the mixture of steam and water in the boiler 
measured by means of the overall gauge. The steam 
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pressure was then reduced to 170 lb. per square inch, 
and the boiler worked for some time at the same rate 
of evaporation. The circulation was found to be 
reduced and the density of the mixture of steam and 
water in the boiler was also found to be reduced. This 
test has been repeated on several occasions with the 
same result. The actual decrease in rate of circulation 
in a fire-row tube was approximately 18 per cent. and 
the decrease in density approximately 9 per cent. 
These results indicate that the circulation in a water- 
tube boiler increases as the working pressure increases, 
and a water-tube boiler working at a high steam 
pressure would be less liable to failure due to poor 
circulation at high outputs than a boiler working at 
low steam pressures. 

Internal Steam Pipes.—The internal steam pipes 
fitted in the steam drums of water-tube boilers usually 
extend over the greater part of the length of the steam 
drum and are provided with transverse slots of uniform 
pitch and size, cut in the upper surface of the pipe. 
Their purpose isto collect the steam along the length 
of the upper portion of the steam drum and prevent, 
as far as practicable, drops of water thrown up in the 
drum, as the result of ebullition, from entering the 
steam pipe. The clear area through the slots is usually 
made about twice the area of the pipe or 24 times the 
area through the stop-valve seat. The pressure drop 
through such a pipe is about 5 Ib. or 6 lb. per square inch 
at full output, and as this pressure drop could readily 
be reduced by increasing the size of the slots, experi- 
ments with air as the medium were carried out in order 
to ascertain the effect of such a change on the action 
of the internal steam pipe as a collector of steam along 
the steam drum. 

From an examination of the results of these experi- 
ments it appeared that the distribution along the pipe 
could be made more uniform by reducing the size of 
the slots near the outlet end and increasing the size 
of the slots towards the far end of the pipe. For 


simplicity in manufacture, a pipe was marked off in| 


ten equal portions and the pitch and size of the slots 
made uniform in each portion. With a clear area 
through the slots equal to three times the area of the 
pipe, the area of the slots in each of the portions, 
starting from the outlet end, varied from 9-5 per cent. 


|to 89-2 per cent., respectively, of the area of the pipe. 


This arrangement of slots gave an approximately 
uniform distribution of air along the pipe, and when 
fitted in a boiler would ensure a sensibly uniform 
collection of steam along the length of the steam drum. 
The pressure drop through an internal steam pipe 
designed on those lines and fitted to a boiler was found 
to be approximately one-half that of the normal pipe, 
and the dryness of the steam delivered was found to be 
the same as that produced when the normal internal 
steam pipe was fitted 

During the tests with the different internal steam 
pipes, the effect of raising the water-level in the boiler 
on the dryness of the steam was noted. The raising 
of the water-level caused the steam to become wet, 
with the result that the degree of superheat was 
reduced. The results of tests at varying water-levels 
appear to indicate that in boilers of this type working 
under service conditions with distilled feed-water, it is 
possible to dispense with the internal steam pipe 
without any loss of superheat, provided the steam 
outlet is at the highest part of the steam drum. When 
the circulation augmentor is fitted, the steam is dis- 
charged from the fire-row tubes at a high velocity 
when the boiler is worked at high rates of evaporation, 
and it has been found necessary to fit the internal 
steam pipe or other form of baffle to prevent particles 
of water being projected into the outlet orifice. 

Internal Feed Pipe s.—The feed-water is usually 
discharged into the boiler through internal feed pipes 
which extend along the greater part of the length of 
the steam drum, and consist of steel pipes closed at 
the far ends and perforated with holes equally pitched 
along the sides or upper surface of the pipes. The 
discharge of water from the holes in such a pipe is 
not uniform along its length, as the motion of the 
water along the pipe tends to make the larger propor- 
tion of the water flow out through the holes at the 
far end of the pipe and a relatively small proportion 
flows out through the inlet end. The problem is 
somewhat similar to that already described in the 
case of the internal steam pipe, and in the case of the 
internal feed pipe. It is necessary to provide a large 
number of holes near the inlet end and a smaller 
number at the far end, if it is desired to produce a 
uniform distribution of the feed-water along the steam 
drum. It was found by experiment that in a feed pipe 
in which the total area of the holes was equal to 
2-5 times the area of the pipe, if the pitch of uniform 
size holes is arranged to vary from 0-43 times to 1-56 
times the mean pitch from the supply end to the closed 
end, the discharge is sensibly uniform along the length 
of the pipe, and so produces a uniform distribution 
along the steam drum. 

Operation of Boilers—Rapid changes in the output 
of, or in the rate of supply of feed-water to a water- 
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| tube boiler at high rates of evaporation, result in 
rapid changes in the state of the mixture of steam 
and water in circulation in the boiler, and the modifica- 
tions in the feed pipes, already referred to, have been 
made in order to give a more uniform distribution of 
| the feed-water in the boiler and assist in keeping the 
| circulation steady and regular. In order to maintain 
| steady conditions in the boiler, at the different rates 
| of evaporation, it is essential that the feed supply 
| should be kept as constant and regular as practicable 
| for each rate of evaporation. It is found to be a 
| difficult operation to regulate, by hand, the feed supply 
| to a modern highly forced water-tube boiler in order 
| to produce the steady conditions desired, and when 
| the demand for steam from the boiler is subject to 
changes as it is when frequent changes of speed are 
required, this operation becomes increasingly difficult. 
¢--The effect of a considerable increase in the feed 
supply is temporarily to retard the generation of steam 
and to increase the density of the mixture of steam 
and water in circulation in the boiler. As a result, 
the water-level in the gauge glass does not rise as 
would naturally be expected, due to the increase in 
feed supply, but falls, and more feed-water is supplied 
in order to maintain the water-level. This causes a 
temporary reduction in steam pressure. Exactly the 
reverse happens when the feed supply is reduced 
considerably, the water-level rises temporarily instead 
of falling, with a result that a further reduction in feed 
supply is made to meet that condition} with consequent 
rise in steam pressure. These large changes in the 
feed supply produce very unsteady boiler conditions 
which result in undesirable changes in steam pressure 
and unsteady working of the machinery. Such 
changes in conditions can be avoided if the changes in 
feed supply are made gradually. 

Automatic Feed Regulators.—It is, therefore, very 
important that the automatic feed regulator should be 
thoroughly reliable and should give a steady control 
of the feed supply, without overfeeding or under- 
feeding, as any tendency of the feed regulator to feed 
intermittently, or to “ hunt.”” becomes exaggerated by 
the action of the boiler. It is the usual practice in 
naval vessels to heat the feed-water in pressure feed 
heaters on the discharge side of the feed pumps where 
the heating agent is the exhaust steam from the 
auxiliary machinery. The auxiliary exhaust steam is 
condensed in the feed heaters, and if the feed supply 
is unsteady the rate of condensation of the auxiliary 
exhaust steam will be unsteady and the pressure in 
the auxiliary exhaust will fluctuate. This fluctuation 
in the auxiliary exhaust pressure causes unsteady 
working of the auxiliary machinery, particularly when 
working with the closed-feed system, and produces 
unsteadiness in the supply of air to the boilers and 
nterferes with the action of the feed system; and, 
in many cases, makes the boiler plant very difficult to 
control. The need for a high standard of steadiness of 
control by the feed regulator is, therefore, of primary 
importance. 

In order to test the behaviour of feed regulators 
under working conditions, tests were made with 
different numbers of oil burners in action, viz., from 
one to eight. Curves plotted from the test results 
show the sudden rise in water-level which takes place 
each time the-qutput of the boiler ‘is increased, and the 
sudden increase in water-level when the output is 
decreased. The rate of feeding is steady when one 
burner is in use, and when the second burner is put 
into use the water-level rises, due to the decrease in 
density of the mixture of steam and water in the 
boiler, and the feed regulator reduces the feed supply 
until the water-level in the boiler falls, then gradually 
increases the feed supply until steady conditions are 
again reached. This action is repeated as each addi- 
| tional burner is put on and again as the oil pressure 
|is increased. The greatest increase in level appeared 
to take place in this boiler when the third and fourth 
burners were put on. At the higher rates of evaporation 
| the increase in level, as an additional burner is put on, 
| becomes smaller, and it therefore becomes practicable 
|on service to increase the rate of output of the boiler 
more quickly at high rates of evaporation than at low 
| rates without danger of an undue rise in water-level. 
| On shutting off the burners the greatest fall in water- 
| level takes place in this boiler on changing from four 
| burners to two burners, when the feed regulator is 
called upon to admit the feed-water at an exceptionally 
high rate. This is accounted for by the relatively great 
| change in the density of the mixture circulating in the 
| boiler at this stage. The water-level in the boiler gauge 
glass is lower at high outputs than at low outputs. 
This has the effect of keeping the actual level of the 
mixture of steam and water in the steam drum at 
approximately the same height at all outputs. Since 
the density of the mixture decreases as the output of 
| the boiler is increased, the height of the mixture in 
the steam drum above the level of the water in the 
gauge glass increases as the output is increased. If, 
as is usual, the lower connection to the feed regulator 
float chamber is connected to the steam drum at a 
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Notz.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 
they represent 1s. each. 








point below the lower connection of the water-gauge , all rates of evaporation, the results of trials showing 
glass, the change in water-level from low powers to | that the increase in efficiency is fairly constant at all 
high powers will be greater in the float chamber than | powers. This is of special value in a warship, where 
that shown in the water-gauge glass and so will give | a large proportion of the steaming is done at relatively 
4 larger movement of the float than that indicated by |low powers. Here again the increase in efficiency is 
the change of level in the water gauge. A number of | obtained at the expense of an increase in weight and 
automatic feed regulators hate been tested by the | some increase in fan power to produce the increased air 
method described and it has been found that very few | pressure required to overcome the resistance to the air 
are sufficiently steady in their action to meet the | and gases passing through the air heaters. Experience 
conditions without a measure of hand control. has shown that the increase in weight and fan power is 

Number of Rows of Generator Tubes.—The effect of | fully justified by the economies effected. 
increasing the number of rows of generator tubes is to| Curves of Boiler Efficiency.—As it is nearly always 
improve the efficiency of the boiler. This effect is | possible to obtain an increase of boiler efficiency at the 
relatively small at low outputs, but increases at the | expense of an increase in weight of the boilers, a 
higher outputs, with the result that in a boiler with a comparison of boilers on a weight basis is necessary in 
large number of generator tubes the boiler efficiency | order to indicate more clearly the value of changes in 
does not fall as rapidly as the rate of evaporation is | design and type. Curves of efficiency of several three- 
increased, as in the case of a boiler with a smaller|drum type boilers have been plotted on a base of 
ee of rows. This improvement is gained at the | evaporation from and at 212 deg. F. in lb. per hour 
— of increased weight of the boiler. By reducing per pound weight of boiler. The boiler weight taken 
~ — ~ the outer rows of tubes, t.e., those situated | includes the weight of all boiler fittings, casings, brick- 
. e ate of the superheater remote from the furnace, | work, and air heaters, and water to working height. 
= 1j-in. diameter to l-in. diameter, it was found | These curves indicate that while the total evaporation 
— to increase the number of rows of tubes with | at maximum output with the normal boiler is 1-1 times 
> ay small increase in weight. The splitting up of | to 1-2 times the boiler weight, the output with the 
tube seam of furnace gases as it passes through the | developments described is increased to 1-7 times to 
~w - rw into the larger number of gas passages | | -8 times the boiler weight for the same boiler efficiency 
— ~ smaller tubes are fitted, tends to improve | at maximum output. At one time the rate of forcing 
o — transmission and so add to the efficiency of | was limited by the amount of oil which could be burned 
y a _ | efficiently in the furnaces, and the maximum was for 
'r Preheaters.—It has become the general practice | some time about 12 Ib. of oil per hour per cubic foot of 


The water-tube boiler with natural circulation, as 
used in its present form, has proved to be very reliable 
and gives a large steam output for a relatively small 
weight and space. The arrangements described for 
providing it with a guided circulation increase its 
output for the same weight and space to a somewhat 
greater extent. The application of a forced circulation 
to the water-tube boiler, in order to reduce its size 
and weight still further, has been the subject of experi- 
mental work and development for many years, and the 
successful use on shore and afloat of water-tube boilers 
with forced circulation makes it appear probable that 
the water-tube boiler now in general use may eventually 
be displaced to a great extent by the boilers with forced 
circulation, in much the same way that the cylindrical 
boiler was displaced by the water-tube boiler. The 
application of this type of boiler for naval work is 
receiving attention, having due regard to the efficiency, 
reliability, weight, and space oceupied ; and we have, 
for example, at the present moment under trial a 
Velox boiler which has a forced circulation of the 
water and steam, together with a highly forced circu- 
lation of the furnace gases. 

The author wishes to express his indebtedness to the 
Engineer-in-Chief for his guidance and encouragement 
in the work described in this paper, and for his personal 
help in the preparation of the paper and for his 
permission to present it. 








#THE DEVELOPMENT OF INDIAN 
PORTS. 


In a paper on “ The Development of Indian Ports 
which was read before the Royal Society of Arts on 
Friday, March 13, Sir Charles Stuart-Williams said 
that the administration of the “ major” portse— 
Karachi, Bombay, Madras, Vizagapatam, Calcutta and 
Chittagong—was vested in the central Government, 
while that of the less important was in the hands of 
either the provincial governments or of an Indian state. 
To obtain major status, ports must handle a 
certain specified volume of trade, and be administered 
by an ad hoc authority. ing 1934, 91 per cent. of 
the export and import trade of India was dealt with at 
the major ports, particularly at Bombay and Calcutta. 
The same was true of each province, except in the 
Madras Presidency, where the length of the coast line 
had lent itself to the establishment of a large number 
of comparatively important ports. This tendency 
would be accentuated by any future development of 
the new port of Vizagapatam. 

The port of Karachi dated from 1858. It lay roughly 
north and south, and Manora Point on the west gave 
some natural protection, which had been reinforced by 
a breakwater. On the other side, the entrance channel 
had been defined and restricted by the construction 
of the Kamari groyne, while continuous dredging had 
increased the total deep water available within 20-ft. 
contours from 95 acres in 1858 to 522 acres at the 
present time. Out of this the Manora anchorage 
provided 118 acres, which was good for mooring at all 
seasons. Owing to the moderate amount of trade, 
deep water wharves had been found sufficient and it 
had not been necessary to construct wet docks. There 
were now 17 berths for large ocean-going vessels, 
varying in length from 325 ft. to 550 ft., and fully 
equipped with transit sheds, cranes and railway 
facilities. A new system of 575-ft. jetties, three of 
which were completed, was being built on the west 
side. There was also an oil depot at the seaward end 
of the port. 

Bombay formed an excellent example of a port 
with great natural advantages, which had been system- 
atically developed on well-considered lines. The 
natural harbour had a bottom which lent itself to 
effective and economic dredging, while the adjacent 
land could be reclaimed. There was also a good supply 
of excellent building stone within reach. The harbour 
had an area of 4,000 water acres where vessels could 
lie at reasonable distances from the wharves. The 
depth of water varied from 23 ft. to 40 ft. L.O.8.T. 
There were 20 moorings in regular use. Five sets, 
with 40 ft. of water available, provided for specially 
deep-draught vessels, while four were reserved for 
petroleum, explosives or as quarantine berths. The 
accommodation alongside the wharves consisted of 
three dock systems and an oil depot. The docks had 
been constructed by reclamation along a line roughl 

north and south on the eastern side of Bombay Island. 
They comprised the Princes Dock, with an entrance 
width of 66 ft. and 17 berths in commission, and the 
Sassoon Dock, with five berths.. Further south was 
the Victoria Dock, with an entrance width of 60 ft, 
and 14 berths. Since the war the Alexandra Dock 
had been constructed on the seaward side of the older 





oe, preheaters where space is available. The combustion chamber volume. With modern methods 
2 ‘Available for preheaters in warships is necessarily | of oil burning this figure has been greatly increased, 
a mall and limits the preheat obtainable to about | and on trials as much as 19 Ib. of oil per cubic foot of | 

eg. F. The preheaters have proved to be satis-| combustion-chamber volume has been satisfactorily 


tory on service and give an increase in efficiency at burned. 





docks. This comprised an entrance dock, 750 ft. long 
by 100 ft. wide, and a dry dock 1,000 ft. long 
100 ft. wide. The latter gave access to a wet d 
with 17 berths for large vessels. In addition, there 
was a large passenger landing stage and on the sea side 
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of the docks a harbour wall with 1,700 ft. of quayage 
for small craft. The total length of wharves and 
tenders was over 8 miles, and the aggregate area 
1,880 acres. 

Madras had none of the physical advantages of 
either Bombay or Karachi, and its construction on an 
exposed coast was only made possible by the use of 
groynes, whose upkeep had at times caused anxiety. 
Within these arms there were berths for six steamers, 
together with cranes, sheds and railway facilities, as 
well as additional moorings for eight vessels, three of 
which were used by oil tankers. Vizagapatam was the 
most recent of India’s major ports, and its position 
was peculiar in that it was neither adjacent to a great 
centre of population, nor was its hinterland highly 
developed, either agriculturally or industrially. There 
were, however, mineral deposits, chiefly manganese ore 
and coal. On the other hand, it was well situated, 
half-way between Madras and Calcutta, and on its 
southern side had a bold headland, called the Dolphin’s 
Nose, which acted as a protection. Further protection 
on this side was, however, found necessary, in addition 
to that always contemplated on the north. The port 
had been designed and laid out on generous lines to 
provide for the desired increase in trade. At present 
it consisted of three berths equipped with cranes and 
railway facilities in the inner harbour, and two special 
berths, designed to handle 200 tons of manganese ore 
per hour. There were also moorings for a further four 
vessels in the harbour. 

The major ports in the province of Bengal were 
Calcutta and Chittagong. Calcutta was a typical river 
port finding natural protection from the ability of the 
ships to proceed on the height of the tide to positions 
secure from the sea weather. It had all the dis- | 
advantages of being situated on an alluvial river and | 
the distance of the city from the coast involved an | 
entrance channel 120 miles long. Owing to the} 
immense movement of alluvium along the river bed | 
this channel was tortuous and sometimes dangerous. | 
Constant dredging was therefore necessary, as well | 
as the employment of well-trained pilots. The port 
had developed pari passu with the city and after several 
abortive attempts to establish a suitable authority the 
present Port Commission had come into existance in 1870. 

Development had taken place along four main lines. 
The first was to provide moorings in the river from 
which the vessels discharged into or loaded from 
lighters. Fifty-six years ago (when sailing vessels 
formed a large percentage of the total) there were 
228 such moorings. The next stage was the provision 
of jetties, of which there were now nine. These were 
built alongside the bank in old or business quarters of 
the city and were provided with transit sheds, ware- 
houses, cranes and railway and road facilities. Since 
the end of last century the export trade and later most 
of the import trade had been dealt with at the Kidder- 
pore Docks. These now comprised seventeen fully 
equipped general berths, ten export coal berths and 
two with specially designed cranes. Since the war 
four additional general berths had been constructed 
in Garden Reach and in the first part of a new dock 
system called King George’s Dock, with entrances for 
the largest possible vessel, a double dry dock and some 
five well-equipped berths, one of which was used for 
inland steam vessels. had been built. In addition, at 
Budge-Budge, 12 miles down stream, there was an oil 
depot with seven berths. There were now 62 river 
moorings; 54 at Calcutta and 8 at Budge-Budge. 

Chittagong was also a river port, but the channel 
was much shorter than at Calcutta. It had five | 





berths equipped with cranes and rail facilities for general | indicated with the belt frame. Any variation in weight | 


cargo, as well as two sets of moorings in the port and | 
two 3 miles down stream for the discharge of bulk ore. | 
Rangoon was also a river port. 
and paddy, were handled at 21 swinging and 14 fixed | 
moorings and there were only two wharves accommodat- 

ing seven vessels for general cargo. There was also 

an oil wharf for Admiralty tanks. Other oil was dis- | 
charged at four special moorings. 

The number of minor ports in each maritime pro- | 
vince was roughly in proportion to the length of their | 
coast lines. 
Surat and Broach, and others (Honavar, Karwar, 
Malwan, Ratnagiri and Vengurla) with a coasting trade 
of some importance. They were mostly used as feeders | 
to Bombay. The prevince of Madras with its double 
coast line also possessed @ large number of minor ports, | 
one of which, Cochin, was visited by ships of several 
well-known lines in the Eastern trade. Sixteen others 
had a considerable trade. Cochin had been carefully | 
developed on lines which should eventually make it a | 
place of importance: It was comparatively easy to 
maintain a deep water channel into the inner harbour. 
Of the other ports nearly all were on a difficult coast 
exposed to the full force of the monsoon and with 
deep water a great distance away. All the goods had 
therefere to be handled in lighters or surf boats, since 
the dredging and keeping open of a channel for large 
vessels would necessitate expense out of all proportion 
to the probable trade development 
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(5530.6, 
The ports within the jurisdiction of the In tian states 


fall into two main groups: Those in the north-west, | 


i.e., Kathiawar, and those to the south-west in Cochin 
and Travancore. At most of these natural conditions 
also necessitated the transfer of goods by lighter. 
Nevertheless at all of them such provision for ocean- 
borne trade as was reasonably practicable had been 
made. 








THE HARDINGE CONSTANT- 
WEIGHT FEEDER. 


Tue feeding mechanism, illustrated in Figs. 1 and 2 


above, operates by weight instead of bulk, and once | 


set for a certain rate will maintain this regardless of 
alterations of size of the material handled. The 
principle will be plain from Fig. 2, which shows the 
device to consist of a travelling belt on a pivoted frame 
arranged under a feeding chute. The chute is furnished 
with a gate worked by a pivoted arm linked up as 


of the material on the travelling belt will tend to make 
the frame tip up or down, with the result that the 


less material on to it. Once set, therefore, the rate 
is maintained automatically, while the rate may be 
altered by the adjustment of the balance weight 
indicated in the diagram. The view reproduced in 
Fig. 1 shows an actual appliance with the belt on the 


pivoted frame driven by the motor in the background, | 


by means of a chain. In the case of obstruction by 
belt. will become momentarily reduced, the frame will 
tilt and the gate lift, thus allowing the obstruction 
to pass out without causing damage. The appliance is 
suitable for feeding mills, driers, kilns, &c., and can be 
used as a proportioning device. The power taken is 
small, less than } h.p. being required for feeding at 
rates up to 100 tons per hour. 

The device is styled the Hardinge constant weight 
feeder, and is being put on the market in this country 
by Messrs. International Combustion, Limited, Aldwych 
House, Aldwych, London, W.C.2. 








Association or “ O_p Cromrrontrans.’’—The annual 
dinner of the Association of “ Old Cromptonians ” will 
be held on Friday, May 22, at the Hotel Victoria, North- 
umberland-avenue, London, W.C.2. Tickets are obtain- 
able from the hon. sec. of the Association, Mr. H. H. 
Spencer, at Bush House, Aldwych, London, W.C.2. 
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CATALOGUES. 


Plastic Moulding, Rubber and Hydraulic Machinery. 


' 
| Modern secondhand, reconditioned plant of this type 
now available is described in a catalogue prepared by 


Messrs. George Cohen, Sons and Company, Limited, 
| 600, Commercial-road, London, E.14. 
Windscreen Wipers, déc.—Messrs. Trico-Folberth, 
| Limited, Great West Road, Brentford, London, forward 

a brochure illustrating and describing vacuum -operated 

windscreen wipers and car fans, electric direction 
| indicators, rear-view driving mirrors, and sundries. 
Sheet-Metal Machinery.—A leaflet from Messrs 
| Hunton, Limited, 114-116, Euston Road, London, N.W.1, 

deals with universal folding, bending and rounding 
| machines for sheet-metal working. A large variety 
| of sections and shapes can be produced by these machines 

Stone Crushers.—Single-toggle breakers and granu- 
lators of the stationary and portable types form the 
subject of a brochure sent by Messrs. Hadfields, Limited, 
| Bast Hecla and Hecla Works, Sheffield. The crushing 
jaws, cheek plates and toggles are made of Era manganese 
steel. ’ 
| Tubular Boilers.—Standardised boilers of the multi- 
| tubular, dry back, marine, locomotive and colonial types 
lare dealt with in an attractive brochure received from 
| Messrs. Wilson Boilermakers, Limited, Lilybank Works. 


Its staple exports, rice | ate Opening will be at once adjusted to feed more or| London-road, Glasgow, E.1. Each series is illustrated 


and dimensions given. J 
Telephones.—Telephone equipment for office, institute 
| and industrial purposes is referred to in a revised catalogue 
ublished by Messrs. Gent and Company, Limited, 
| Faraday Works, Leicester, including private automat 
exchanges, switchboards, junction boxes, metal rectifiers, 

mining telephones, &c. 

| Glassware.—“* Anything in Glass” is the title aptly 


Bombay had two of historical significance, | tramp iron or extra coarse material, the load on the | given to an attractive catalogue forwarded by Messrs 


Butterworth Brothers, Limited, Newton Heath Glass 
Works, Manchester, 10. Glass tubing, rod and cane 
lighting glassware, surgical glass, pressed glass, and 
textile accessory glass are a few of the items listed. 


Grinding Mills.—The problem of grinding a variety 0! 


| dust is dealt 


| materials from pebble size to the finest ¥ 
| with in an informative pamphlet recently publishe« a 
Messrs. Head, Wrightson and Company, Limited. 
| Teesdale Iron Works, Thornaby-on-Tees. Examples 0! 
ball mills and tube mills, with their respective er 
| are illustrated, and capacities and dimensions 0! standa 
sizes given. 

Electric Lighting and Power Sets.—Testimonials fron 
| users are cited in a well-illustrated brochure publis “ 
| by Messrs. Petters, Limited, Yeovil, concerning - 7 
| lighting sets ranging in output from } kW to 5} hiek 
| with or without storage batteries. The engines, W — 
| can be supplied as independent power units, are - “4 
| Atomic Diesel, semi-Diesel, petrol or paraffin, an¢ 
cooled petrol types. 
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ampere, or even 10 milliamperes. F or the particles 
| produced to be really useful for transmutation 
| purposes, they must be speeded up as much. as 


Lorv RuTHERFoRD oF Newson, O.M. F.R.S., in| possible, and for the transmutation of the heavier 
opening the third lecture on the above subject at | elements potentials of one million, five million, or 
the Royal Institution, on Saturday, March 28,/ even ten million volts would be necessary for this 
said that in his previous lecture he had given an| purpose, The heavier the element the faster 
account of the transmutation of the simplest | would be the particles required to disrupt it. 
elements, and had drawn attention to a new method | 
in which transmutation was effected by the use of | Lord Rutherford said he thought every point had 


high-intensity y-rays. 


With regard to the transmutation of lithium, 


He had shown that it was| been investigated, and that he could therefore 


possible by these rays to transform heavy hydrogen | speak with confidence. Referring to the slide 


go that it broke up into a proton and a neutron, 
and that the mass of the neutron could be deduced 
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Fig. 15. 
from this reaction. He had also shown that 


beryllium could be transmuted by y-rays, and he 
had no doubt that if y-rays of higher energy could 
be obtained, other elements could be broken up in 
the same way. The next type of transmutation 
dealt with had been that effected by bombarding 
heavy hydrogen with its own ions, in which case 
the heavy hydrogen broke up in two ways. In one, 
4 proton and a new isotope of hydrogen were 
formed, and in the other a neutron and a new 
isotope of helium resulted ; the probability of each 
type of transmutation occurring was about equal. 
The latest measurements made by Dr. Oliphant 
gave the mass of the new hydrogen isotope as 
30171, and that of the helium isotope was almost 
exactly the same. The next element on the list 
was helium, but he had felt so certain that this 
could not be broken up with the forces available 
that he had not even made any experiments. 

Before passing on to the transmutation of 
lithium, Lord Rutherford demonstrated the produc- 
tion of positively-charged particles by an electric 
discharge, first in a tube containing hydrogen and 
then in a tube containing neon. One of the advant- 
ages of the electric discharge for this purpose, he 
‘aid, was that by this means an enormous number 
of particles could be produced in comparison with 
the a-particles from radium. A current of only 
10 microamperes corresponded to the number of 
“particles produced per second from 1,600 grammes 
of radium, and as very few experimenters had as 
me. as 100) milligrammes of radium, the advantage 
a electric discharge method of producing 
a tged particles would be obvious. In practice, 
charge currents of 100 maicroamperes, correspond- 


= to 16,000 grammes of radium, were often used, | 
it was possible to employ currents of | milli-| Laboratory, illustrated this very effectively. The 


| 





reproduced in Fig. 13, on page 379, ante, he said 
that if *Li were bombarded with protons, one 


- 
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: 413 
a-particles were expelled in opposite directions, and 
each had a range of about 13 cm. in air. Another 
reaction resulting from the bombardment of *Li 
with slow neutrons, was the production of an 
a-particle and the helium isotope, previously 
referred to, im accordance with the formula 
SLi + ‘»—> He* + H*. This was illustrated by the 
slide reproduced in Fig. 15, due to Taylor and 
Goldhaber, who had used photographic plates 
impregnated with a solution of lithium for the 
purpose. The total length of the track on the slide 
was 7 cm., of which about 6 cm. was due to the 
track of the hydrogen isotope. This, Lord Ruther- 
ford said, agreed very satisfactorily with theory. 
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occasionally entered a nucleus and was incorporated 
in it. An isotope of beryllium was first produced, 
and this broke up into an a-particle and the new 
isotope of helium in accordance with the equation 
‘Li + *H > "Be>*He + ‘He. The a-particle had 
a range of 7 mm. in air, and the helium isotope a 
range of 11-5 mm. They should be expelled in 
opposite directions, and experiments with the 
Wilson expansion chamber showed that this 
actually occurred. By the bombardment of ‘Li 
with heavy hydrogen ions, two a-particles should be 
produced in accordance with the formula ‘Li + *H 
> *Be > ‘He + ‘He and the slide reproduced in 
Fig. 14, obtained by Mr. Dee in the Cavendish 








The bombardment of "Li with protons produced 
a pair of a-particles which, however, had not so 
much energy as those produced’ by the bombard- 
ment of *Li by heavy-hydrogen ions, their range in 
air being 8-4 cm. The slide reproduced in Fig. 16 
showed three pairs expelled in opposite directions. 
The bombardment of "Li with heavy-hydrogen 
ions produced two a-particles and a neutron in 
accordance with the formula "Li + *H—> *Be> 
‘He + ‘He +n. The curve in the slide reproduced 
in Fig. 17 showed that the number of particles 
recorded fell off in a straight line as the thickness of 
the absorbing medium was increased. The exact 
manner in which a body broke up and the way in 
which the energy was distributed was, however, a 
very complex problem. Professor Lauritsen was 
of the opinion that a radioactive lithium was 
produced with the expulsion of a proton, and this 
radioactive lithium broke up into beryllium with 
the expulsion of an electron. The formule for the 
reactions were as follows: "Li + *H —*Li + *H 
and *Li>*Be + 6. The radioactive lithium had 
a life of about half a second, and could only be 
detected for a second or two after the bombard- 
ment ceased. Boron, when bombarded with heavy 
hydrogen also produced a radioactive form with a 
life of only 0-02 second. 

Passing on to the question of the conservation of 
ene in these reactions, Lord Rutherford said 
that one of the great discoveries of the present 
century was that mass and energy had a constant 
relationship to each other. This relationship could 
be expressed in the form E = m, x c*, E being the 
energy associated with a rest-mass m,, and ¢ being 
the velocity of light, viz., 3 x 10 cm. per second. 
Table I, page 414, taken from a slide shown during 
the lecture, gave the energy equivalent to the rest- 
mass of various particles. From this it would be seen 
that the equivalent energy of the electron was 
600,000 electron volts, and that of the proton 
roughly 1,000 million volts. Applying the principles 
of the conservation of energy to the reactions dealt 


414 


with above, the masses on each side of the equation 
should balance if the mass equivalent of the energy 
of the particles expelled were taken into account. 
In the case of the disintegration of lithium by 
protons in accordance with the equation *Li + *H 
> ‘*He + ‘He, the mass equation was 7-0180 
+ 1-0081 > 4-0039 + 4-0039. The sums of the 
masses on each side of the mass equation were 
8-0261 and 8-0078, respectively. The difference 
between these two masses was 0-0183, and the 
equivalent energy was 17-1 x 10° electron volts, | 
which was exactly equal to the observed sum of the | 
energies of the two a-particles expelled. Similarly, | 
in the disintegration of lithium by heavy-hydrogen | 
ions in accordance with the equation *Li + *H —> 
*He + ‘He, the mass equation was 6-0167 +- 2-0147 
» 4-0039 + 4-0039, and the sums of the masses 
8-0314 and 8-0078. The difference between the 
sums of the masses was 0°0236 and the energy 
equivalent of this difference was 22-1 x 10* 
electron volts, which again agreed with the observed 
sum of the energies of the two a-particles expelled. 
These results, which had been obtained by Lord 
Rutherford and Dr. Oliphant, showed that the 
law of the conservation of energy held within the 
limits of experimental error. There was, however, 
a difficulty in connection with the emission of 


Tasie I.—Hnergy Equivalent to Rest-Mass of Various 
Particles. 


Equivalent 


Energy in Energy in 


Electron 
Volts 


Particle Rest-Mass 


Grm. 

Electron (positive or | 9°00 x 10°" | 8:0 x 
negative) .. 

Hydrogen atom or | 
proton, atomic 
weight 1 

Helium atom of 
a- particle, atomic 
weight 4 6-6 x 10-** | 5-9 x a 37- 1o* 

Uranium atom, atomic 
weight 238 ..| 306 x 


.| 1-66 « 10°" | 1-5 x - 1 


10" | 3-6 x 10° | 22-5 = 10" 
' 


electrons from radioactive bodies. In this case the 
particles were emitted at different speeds, and the 


in the case of the swiftest particles. The position, 
however, was not very clear at present. 

Some penetrating y-rays were emitted in many 
transformations. One of the most striking cases of 
the production ef strong y-rays was. shown when | 
"Li was bombarded by protons of energy about 
450,000 volts, The reaction occurring was believed 
to be: *Li + 'H -» *Be + hv, where hy represented 
the energy of the y-ray quantum of frequency ». 
A nucleus of berylliam was formed in a highly 
excited state with an excess of energy of about 
17 million volts, Instead of breaking up at once | 
into two «particles, the excess energy was emitted 
in the form of electromagnetic radiation, Hafstad 
and Tuve had found that the radiation emitted 
reached a sharp maximum at about 450,000 volts, 
then fell again to a low value, passing through a 
second maximum at 860,000 volts. The quantum 
energy of these y-rays had been closely examined 
by Lauritsen and others. The maximum energy of 
the y-rays was found to be about 16 million volts— 
a value in good accord with that te be expected 
from energy considerations, viz., 17 million volts. | 
The presence also of a number of other groups of 
y-rays of lower frequency was inferred from the 
observations. The method employed was to measure 
the maximum speed of ejection of the electrons. 
and if this were known, the energy of the y-rays 
could be caloulated. A Wilson ionisation chamber 
was used for the purpose, and the electrons entering 
the chamber were deflected by means of a magnetic 
field applied in a direction at right angles to the 
plane of the chamber. The fast electrons crossed 
the chamber with but little deflection, and the slow 
electrons travelled in curved paths, the curvature | 
of which inoreased as the speed decreased. By 
taking a very large number of photographs of the 
tracks produced, measuring them up and plotting | 
the resulta, the required data might be obtained. 
This had been done, and he had nothing but praise 
for the energy of the experimenters who had carried 
out the work, but more extensive data were required | 
t» make the results conclusive. They appeared to 
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show, however, that the y-rays had a number of | clearer by considering Figs. 1 and 2, on the opposite 
different energies. Lord Rutherford briefly ex-| page, which we may suppose to represent longity. 
plained how this could arise in terms of resonance | dinal sections of two hypothetical forms assumed by 
levels within the nucleus, remarking that the time | a very long cylinder, the ends of which are originally 
at his disposal would not suffice to go into the| | planes perpendicular to the axis, when the cylinder 
matter in great detail. In general, y-rays were |is strained as the result of internal fluid pressure, 
emitted in small quantities only, and years of work|In both cases it would be true to assert that at 
would be necessary to get really reliable data. ony far removed from the cylinder ends trans. 

Lord Rutherford next referred to the radioactive | verse sections which are plane before strain re. 


| sodium discovered by Professor Lawrence, of the | main substantially plane after strain, but, clearly, 


University of California. If ordinary sodium were | very different laws of radial pressure and of hoop 
bombarded with very fast ions of heavy hydrogen, | tension would obtain in the two cases. The vital 
a higher isotope of “sodium was formed with the question is not one of the actual amount of deforma. 
emission of a proton having a range of 49 cm. in| tion of the cylinder ends, but of the law of that 
air. The sodium isotope was radioactive with a | deformation, ‘and if we have no knowledge of the 
half period of 15-5 hours, and slowly broke up into | form which the end planes of a very long unstrained 
magnesium with the emission of ani electron having | cylinder assume when the cylinder is strained 
a@ maximum energy of 2-1 x 10* electron volts. | (and there appears to be no physical considera. 
The formula for the reaction was as follows: tion which would furnish us with such know. 
"Ne + *H+>™“Na +'H->™“Mg-+é. The y-rays | ledge), then, it would seem, we are quite unable 
from the radioactive sodium were about as pene-| to make a statement as to the law of axial! strain 
trating as those from radium, and as the former | over the cross section, however short a length of 
remained radioactive for a few days after the | the cylinder we choose to consider. 
bombardment, it might be used for medical pur-| In the following investigation, any assumption 
poses in the future. | as to the constancy or otherwise of the axial strain 
The next transformation dealt with by the | over the cross section is avoided by making use of 
lecturer was produced by the bombardment of | equations derived from a consideration of geometrical 
boron by protons. The reaction was very interest- | expressions for the strains, and the results appear 
ing, and he and Dr. Oliphant had spent some year to be of some interest as, although they agree 
in investigating it. They were now getting some | substantially with those obtained by making the 





| Equivalent | idea of what happened. 


| formations had recently visiine Wa 
| Dee and Gilbert by photographs ine Wilson chamber. | approximately. 
| They had ‘concluded ~ : 


| cylinder, and it is usual to seek to justify this 
|assumption by the argument that, at points far | 


If protons were fired at | assumption referred to above, certain discrepancies 
an atom of boron an atom of carbon was formed | become evident. 

| with an excess of energy and the carbon atom| Let @ thick ae ge which, when unstrained, 
| broke up into three «-particles, in accordance with | | has an in radius R,, Fig. 3, and an external 
the equation “B + *H— ™“C—> ‘He + ‘He + ‘He. | radius R,, be subjected to internal and external 
When the particles resulting from the bombardme nt | fluid pressures P, and P,, so that, as shown in 


‘of boron by protons were examined and the number | Fig. 4, the internal and external radii become X, 


of particles was plotted against their energies, the | and X,. Further, let an elementary coaxial cylinder 
curve a, shown in the slide reproduced in Fig. 18, | have internal and external radii r and r + 87 when 
was obtained. If a differential of this curve were | unstrained, and as the result ef deformation by the 
taken, it was found to rise to a maximum, then | pressures P, and P, let the internal and external 


‘drop down sharply and then rise again near the | radii of this same elementary cylinder become * and 


end, as shown by the curve > in Fig. 18. The|z + 82. 
reason for this was that there were two reactions,| Suppose p and p+ 8p to be the internal and 
some of the carbon breaking up into beryllium | | external radial on the walls of the elemen- 


|with the emission of a single a-particle, which | tary eylinder and f and f + 8/ the hoop tension at 


. conservati f energy pared t l ly | 
aa OS SURRRE Eon SS SERIES Se Reeeee SRE Cnty produced the little kink at the end of the differential | its inner and outer radii. Then, for the equilibrium 


curve. The distribution of energy between the three | of unit length of the elementary cylinder 
a-particles which were emitted in most of the trans- | : 
(f+ 48fydex 


examined by 
which, in the limit when 34. 


| approaches zero, reduces to 


px —(p+ 8p)(4#+ 42) = 


that the transformation of the 
= im an excited state took place in two stages : | 
First, an e-particle of definite speed was emitted, 
leaving behind an excited atom of *Be. This broke 
up @ short time later into two a-particles, The life 
of the *Be nucleus before it broke up must be short 
and of the order of 10-* sec. The recoiling *Be 2Qax2—2nr x 
nucleus. had not time to lose its energy of motion re m pienil 
before it exploded. Dee and Gilbert had obtained - 
some beautiful photographs, one of which is repro- and this must be he 
duced in Fig. 19, showing the simultaneous emission Et Z 
of three a-particles in the same plane and arising . 
from the same point of the target. Such triple | where, as usual, E is the modulus of elasticity and 
groups of a-particles only appeared rarely and under | o is Poisson’s ratio for the material of the cylinder. 
very favourable conditions ; “ in general, only two Hence, 
of the tracks could be seen im the photographs as E+ftop . 
the third was either obscured by the target or was greenies! ters + 
too short to observe. Again, the radial strain across the wall of the 
elementary cylinder is 
LAME’S THEORY OF THICK CYLIN- bx — Br 

DERS AND THICK SPHERICAL br 

SHELLS. : which, when 8 x approaches zero, reduces to 

By C. Harvey, Wh. Sch. | dz . 

Ix Lamé’s theory of thick cylinders as usually | ae 
given in text-books on the strength of materials, and this must be 
the assumption is made that the longitudinal strain 
is constant over the whole transverse section of the 


me 
pP+f= es. . . - @ 


The circumferential strain of the inner wall of 
the elementary cylinder is 








Hence, 


removed from the ends of a very long cylinder, | 
transverse sections which are plane before strain | 
will remain substantially plane after strain. This | 
argument, however, appears to overlook the fact 
that the measure of strain is a ratio, not a magni- | whence 

tude, and the axial strain must therefore be inde- — 
pendent of the length of the cylinder. B04... 

The point at issue will perhaps be rendered dz 


From (2) 
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and since, by (3) 
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ar Ss shell 

ax” E—p_—cofs | ap — m+ 8AP(p + Bp) = 

we have, on equating these values of MMe uteencs tenon he 

ay | approximately, which, when 82 approaches zero, 
oe | reduces to 

(l+o)(p+f/(E+f+op)+ 


2 (SJ + of?) @—p— apo 


orien if $2 
Ht pre BRE okt ads bolyogey 
The circumferential strain of the inner wall of 
the elementary shell is 


2Qax2—2nrr 


Substituting for f from (1) and noting that by x . 
= > —1 which must be 





differentiation of (1) Sar 
4f 2g tP ug EP f 
dz dz dx BEB 


we have, on reduction 





| 
P { 
te TO 
Py eb vi quieting | 
154+ 3355- apne 
E—p(l—a)+ens~ | 









UIT, 
jy, 
on 


Za 


Boy 


~ AYP 
eR 


















A first integral of (4) may be obtained by the 






“_" dp. . 
substitution z= ef, but se is given in @ form | 





YY WHY. 
hich is of, littl tic: . »| Wf Y 
which i e practical value. A close approx- | VW Vs 









imation to the solution of (4) may, however, be | 
made, when it is observed that the denominator | 
of the last term on the left-hand side of (4) is| 
quivalent to E — p — of, and as, from the nature | 
of the permissive stresses, p + of must be emall | 
compared to E, we may, with negligible error, write | 
(4) in the form { 
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da + oe} 2 { 
B ee OF hy <r (52) =0 
dz 


' das d 
which, on writing z = st becomes 
dz 32 (1+'o? , } 
dx =~ ¥ * 
a well-known type of differential equation of which | 
the solution is 
ua re : 
dx (l+o). _ , . 
ma oh Again, the radial strain across the wall of the 


E 
; le i 
where c is a constant of integration. \' ——— 


oe 





- (5) 
z+ex 


Solving (5), we have $ > 44 
E 2 | whi 
Me ge fee wha tin which, when 8 # approaches ‘zero, reduces to 
p tara ons (zea) . (8). | pp rm 
AP 
where A and & are constants of integration to be os 
determined by the conditions of the problem. and this must be 
An alternative form of (6) which is convenient for p 2af 
‘alculation is | ah true 
AP gi ji. 5 
wil  - ¥ ass | ygurg! ial aay: . (10) 


ie bor vd E 


(1 + of 
where \ = + and B and K are the constants | Determining from (9) and equating it to the 


to be determined. The last term on the left-hand | value of given by (10), we have 


side of (4) is equivalent to 
| (1 +o) (p +f) {E+ f(l—@) +op} + 
(1 + 6? (p + fP df dp 
2(E — p— ef) e{a-a)zp +0 72} @—p—20f) 0 


If we reject this term as negligibly small in view| Substituting f i 
tt g for f from (8) and noting that b 
‘ae permissible values of p and f in practice, | differentiation of (8) 4° : 
‘omes 


py soap df 2 @p _ dsép 
aa ot = qx =O dz 2 dz 2dzx 
which vives, on integration a ates a1 
; ps dp 
p=a + 2 d 2 da 
the solution obtained by assuming constancy of : (52) 
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the constants of integration. 2(1 — a) 


Thick Spherical Shells.—In this case, the assum p- 
tion usually made is that the volume strain is} Making the same approximation as in the case of 
constant throughout the material as every point | the thick cylinder and putting 
must be supposed to move radially under strain. (1 + a) (1 — 3a) 

appears to be legitimate room for doubt ie ea) ) an 
whether the condition of radial movement under 
strain requires any more than that the volume 
on 8 constant in any given concentric elementary 
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Dispensing with any assumption as to the con- BVI 
saney _or otherwise of the volume strain and! SOiL, cue? id 
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the unstrained and strained spherical shel!,' where k is a constant of integration. 
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|we hive, for the equilibrium of the elementary| Solvirig (12), we have 
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which can also be expressed 
ip) Bat 
‘Kal 
where B and K are the constants to be determined 
by the conditions of the problem. 
Rejecting the last term on the left-hand side of 
(11), we fiave 


a? p " 4dp La 
d 2 aT dx P-4 4 

leading to 
p=a+5 


the solution obtained by assuming constancy of 
volume strain; @ and 6 being constants of inte- 
gration. 

It is curious to note that if strain be defined as 
Ear, ae gih’ then the method given in the 
present article and that given in text-books lead 
to identical results. 











TRADE. CONDITIONS IN 
AND IRAN. 


THe names of “Iraq and Iran are inclined to 
confuse the average Englishman, to whom’ it is 
perhaps a little strange that the countries concerned 
should not prefer to keep to the familiar Mesopo- 
tamia and Persia with their ancient historical 
associations. Though now possessed of some 
similarity in name this similarity is far from being 
reflected in other ways, a fact brought out in reports 
on these countries recently issued by the Depart- 
ment of Overseas Trade.* 

The Kingdom of-"Iraq, with an area of 116,000 
square miles, a little less than that of the British 
Isles, and a population of ‘under 3,000,000, has 
undoubtedly benefited from its period of British 
control and is now launched as an independent 
state, with an established organisation, a balanced 
budget, and practically noexternal debts. Further- 
more, during the period of the world depression its 
trade has been carefully nursed, rapid industrialisa- 
tion avoided, the export of dates steadily main- 
tained, while the country is now in a position to 
develop other exports, notably grain and wool, in 
an improving world market. As evidence of this 
satisfactory state of affairs, imports during the three 
years ending March 31, 1935, have maintained a 
steady annual value of approximately 6,000,0001., 
while exports have risen from 2,500,0001. in the 
first of the three years to 4,700,000/. in the last. 
The apparently adverse balance is offset by invisible 
exports, such as the rents and royalties paid by the 
oil companies, the expenditure by the British 
Government on its forces in the country, and the 
tourist and pilgrim traffic. As regards the oil 
companies, though development is far from com- 
plete, it is stated that the ’Iraq Petroleum Company 
alone produced 850,000 tons of oil during the first 
four months of 1935. “Iraq thus holds a very 
important place among the world’s oil producing 
countries. 

Among the imports, cotton piece goods hold the 
leading place, and of these Japan now dominates 
the market, a fact not altogether favourably viewed 
by the Government, as her purchases from ‘Iraq 
are negligible. The second place in point of value 
is occupied by “iron and steel and articles made 
therefrom.” Steel joists, galvanised sheets, water- 
supply pipes and cutlery are all in demand, and, as 
is natural in a country so well supplied with fuel 
oil, a growing preference is being shown for Diesel 
engines. Pumps, extensively sold up to 1929, are 
likely to come into demand again with the com- 
pletion of extensions of the irrigation system now 
in hand, and electric equipment is also an important 
item. Radio sets, increasing rapidly in popularity, 
and ears are mainly supplied by the United States, 
whose productions in both cases seem more suited 
to local conditions and pockets; the United 
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Kingdom, however, in 1934-35, secured 75 per cent. 
of the orders for aircraft and parts. 

Communications are steadily improving. The 
Tigris, navigable to Baghdad, still provides an 
important transport service, and the fact that there 
are now no railways running along the river banks 
means that considerable grain areas are dependent 
thereon. ‘Iraq, however, inherited an established 
railway system from the British War Administra- 
tion, and this now totals 751 miles, which, by a 
curious slip in the report, are described as being of 
metre and narrow gauge. Actually the line running 
north from Baghdad to Baiji, a development of the 
pre-war German railway, is of standard gauge, while 
the remaining lines, including the Baghdad-Basra, 
are metre. It is interesting to note that, while an 
extension of the Baghdad-Baiji line to Mosul and 
thence to the Syrian railhead at Tel-Ziouane, is 
under consideration, thus completing the Baghdad 
Railway of German dreams, nothing whatever is 
said of the projected trans-desert line to the Mediter- 
ranean. Presumably the services afforded by air, 
car and pipeline are being found adequate. In this 
connection it is stated that the road system is 
steadily developing, the absence of stone in the 
country being met by the use of bitumen surfacing 
on main roads. 

Those acquainted with ‘Iraq are aware how vita! 
irrigation is to the country. Water and suitable 
soil are there, but neglect turns fertile land extra- 
ordinarily quickly into desert and marsh, At the 
present time important irrigation schemes are in 
hand, One, as previously referred to in these 
columns, includes a barrage which was commenced 
on the Tigris at Kut, to control the flow along the 
Shatt-al-Gharraf Channel from Kut to Nasiriyeh, 
approximately 100 miles. This will bring some 
750,000 additional acres under cultivation, while 
the Abu Ghuraib Canal, on which work was started 
in 1932, will supply another 120,000 acres. The 
two floating bridges across the Tigris at Baghdad 
are now to be replaced by steel structures. The 
report thus gives a general atmosphere of well con- 
sidered progress. 

Turning to Iran, a country with six times the 
area of ‘Iraq and four times the population, the 
general position appears less attractive. The 
Government has been struggling with an adverse 
trade balance and consequent exchange difficulties. 
There is considerable vagueness as to the financial 
position. The national budgets contain only 
“normal” revenue and expenditure, excluding 
such important sources of revenue as oil royalties 
and certain other taxes, as well as expenditure on 
military supplies, roads and railways, while no details 
are published as to the surplus or deficit actually 
realised in each financial year. It is considered 
probable that the expenditure of the Iranian Govern- 
ment is definitely in excess of revenue, but against 
this may be set the fact that public indebtedness 
both at home and abroad is small. 

To deal with the adverse trade balance, the 
Government, in 1931, adopted a Foreign Trade 
Monopoly Law, which instituted a system of export 
and import certificates. Exporters receive certi- 
fieates showing the value of the goods exported and 
would-be importers, when applying for import 
certificates, are required to produce export certi- 
ficates of equivalent value. The export certificates 
are negotiable, the purchase and sale being central- 
ised in the National Bank, and such sale is naturally 
a valuable consideration to exporters, the price of 
the certificates varying from 6 per cent. to 274 per 
cent. of the face value. At the same time the 
Government are thus able to exclude imports which 
local factories, mostly established since the passing 
of the Act, are aole to produce. These include 
cotton mills and sugar mills which operate on local 
produce, and factories for the production of cement, 
matches, hosiery, leather, glass, &c. 

The general policy is decidedly nationalistic, as 
is, for instance, shown by the effort to develop the 
new port of Bandar Shahpur at the head of the 
Persian Gulf, traffic being diverted from the Basra- 
Baghdad-Khanekin route to the All-Iranian one. 
From Bandar Shahpur, which is stated to be at 
present somewhat deficient in landing and loading 
facilities, the North-South Railway will run through 
Tehran to Bandar Shah on the Caspian Sea, a 
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distance of approximately a thousand miles. 
Progress with the line has been slow owing to friction 
between the Government and those responsible 
from time to time for its construction, and at present 
a Dano-Swedish group of consulting engineers hold 
a contract for the supervision of the work which 
is being carried out by the Government itself. It 
is expected that the completion of this line will help 
to restore trade with the U.S.8.R., reduced by dis- 
putes between the two Governments, to its former 
level. Up till the present about 150 miles at the 
southern and about 90 miles at the northern end are 
completed and in operation. In the meanwhile 
motor road transport is carrying the bulk of the 
traffic and the road system is being developed 
throughout the country, while the Government has 
made budget provision for an air-mail service. 

Imports are principally cotton goods, motor 
vehicles and spares, railway material, tea, cotton 
yarns and cement. Railway material is likely to 
bulk largely during the next two or three years 
and comes mainly from Russia. The United 
States holds an overwhelming advantage in motor 
vehicles, and Japan is competing strongly in cotton 
piece goods. The industrial development involves 
considerable importation of machinery, orders for 
which appear to go mainly to the Continent, and, as 
is usual in the East, the development of electric 
lighting is far ahead of sanitation. 

Both countries have officially introduced the 
metric system of weights and measures, though 
neither appears to be taking very kindly to them, 
and ’Iraq has evolved a new currency, still controlled 
from London, of which the Iraqi dinar is equivalent 
to the pound sterling. Rather curiously, on the 
other hand, the Iranian dinar is the hundredth part 
of the silver rial, which has an exchange value of 
about eighty to the pound. 
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Locomotives: Their Construction, Maintenance and 


By A. Morton Bett, 


Operation. Vols. I and LI. 
[Price 


London: Virtue and Company, Limited. 

37s. 6d. net.) 
Tue steam locomotive has produced a wide and 
varied literature ranging from scientific treatment 
to purely practical, and catering for enthusiasts of 
all ages. It is, perhaps, a little difficult to place 
the late Mr. Bell’s work in that range, as it is 
scarcely concerned at all with the theoretical side, 
somewhat insufficiently detailed and incidentally, 
rather too expensive for the practical student, and 
hardly picturesque enough for the enthusiast. As 
is stated in the preface, the book is largely com- 
posed from material that has appeared from time 
to time in the Locomotive and allied publications, 
and of its two volumes, the first is descriptive of 
the locomotive and its mechanism, while the second 
is concerned with maintenance and operation, 

Covering so much ground has naturally been 
difficult in the space of 400 pages, and though 
Mr. Bell expressly states that he has been careful 
to exclude all historical matter, the omissions still 
suggest that rather too much has been attempted. 
In describing the locomotive for instance, no 
reference is made to Joy’s valve gear, which is 
still in fairly extensive use on our railways, only 
one type each of bogie, Bissel truck and radial 
axle is illustrated, and compound locomotives are 
disposed of in a few lines. Apart, however, from 
this criticism, it must be stated that the first volume 
contains a great deal of valuable and clearly- 
illustrated information, dealing in detail with the 
various parts of the locomotive, the boiler, super- 
heater, cylinders, valves, framing, wheels, lubrication 
and brakes all receiving attention. In the descrip- 
tion of valve setting is included an interesting 
account, seldom found in such works, of the pro- 
cedure adopted for the Gresley gear for three- 
cylindered engines. As regards the description of 
continuous brakes, it is noticeable that the air 
brake requires distinctly more space than the 
vacuum (now almost universal in this country), a 
tribute to the simplicity of the latter. In this 
connection, Mr. Bell’s remark, when dealing with 





fully vacuum-braked trains, that ‘“‘in India as 
many as 100 wagons are coupled up,” is misleading. 
The experimental operation on a special occasion 





of a train of 100 wagons, all with the brake apparatus 
in first-class order, is a very different matter from 
ordinary train running, particularly under Indian 
conditions. In practice the outside load dealt with 
is 72 wagons, and, while the train pipe is coupled 
up throughout, a percentage of inactive cylinders 
will almost certainly be found, and the vacuum 
maintained is most unlikely to reach the 16 in, 
referred to in the text. 

Turning to the second volume, the immense 
subject of locomotive maintenance, involving the 
repair shop, the running shed and the running staff, 
cannot be exhaustively dealt with in a couple of 
hundred pages. Mr. Bell, however, gives some 
indication of workshop organisation for carrying 
out locomotive overhaul, but dwells rather on the 
nature and method of the repairs to be executed, 
than on the functioning of the staff concerned. The 
lay-out of a typical small workshop is described in 
some detail, but rather surprisingly no reference, 
except for a casual mention in the preface, is made 
to the very important developments in time saving, 
standardisation and costing, for which the produc- 
tion engineer is largely responsible, and of which 
the “ Belt’ system of locomotive overhaul may 
be mentioned as an example. It is true that this 
is ground bordering on the domain of workshop 
accounts, but it does seem desirable that some 
attention should have been given to the economic 
factor in locomotive affairs which bulks so largely 
in modern workshop operation. It was perhaps 
hardly to be expected that reference should be 
made to the use of high-tensile steels in modern 
practice which have of themselves produced very 
important developments in the locomotive shop. 
A great deal of valuable information, however, is 
provided on the purely running side, both in connec- 
tion with shed organisation and with the treatment 
of failures likely to occur on the road. 

The volumes are rather unduly impressive in size 
and style. They are very well printed and liberally 
illustrated, and include several plates in colours and 
numbers of line drawings, but the quality of the 
photographic reproductions is hardly equal to the 
general standard of the rest. 





Warmetechnische Tafeln. By Dipl.-Ing. F. Haserr. 
Diisseldorf: Stahleisen m.b.H. [Price 14°50 marks.} 
How often when looking for a particular value in 4 
set of tables, such as a heat quantity in a steam 
table, has one found that the required number lay 
between those tabulated. Then followed the often 
laborious process of double interpolation, and the 
wish that some form of accurate graphical reference 
were available to give a direct reading. The author 
has endeavoured to fulfil this want, and his book 
might well be termed “ Reference Made Easy !” 

The volume, which consists in the main of graphs 
of various kinds, is divided into two parts ; Part I 
gives the properties of water and steam, including 
specific heat, melting point of ice, viscosity, and the 
usual thermal properties. In fact, the steam tables, 
which are based upon the published values of Mollier, 
Knoblauch, and collaborators are practically the 
only ones given in the standard tabular form, but 
they form the basis of the graphs which comprise 
the bulk of this book. This graphical representation 
is the noteworthy feature of the work, and the graph 
sheets of standard size 7 in. by 11 in. permit a high 
degree of accuracy in reading off the required values. 
In the case of large diagrams, such as total heat- 
entropy, pressure-entropy, and temperature-entropy, 
increased accuracy is obtained by sectionalising, the 
complete diagram in these cases being divided into 
three or four sections. With each series of graphs, 
diagrams are included to show the limits of these 
sections, and to give particulars of the properties 
delineated. 

The second part of the book, rather less than halt, 
includes the more common physical and chemi 
data for air and other gases. The method of pre 
sentation is similar to that already described for 
water-steam, and, as before, references are given #0 
the sources of information. In addition to such 
quantities as the specific heats of gases, and their 
differences, values which are also set out in tables, 
the following items are given in the form of curves 
to a scale commensurate with the accuracy of the 
tabulated value; Partial pressures and conversio® 
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factors for wet gas, solubility of gases in water, and 
the variation in the viscosity of gases with tempera- 
ture and pressure. 

Naturally, the size of the sheets makes the volume 
bulky and heavy, but as the method of binding is 
loose-leaf with screw fasteners, diagrams: which are 
required for a protracted reference may be removed 
and returned to their places as desired. Finally, 
under the self-explanatory title of “‘ Where Shall I 
Find It ? * an appendix by Dr.-Ing. H. Schwiedeszen 
is included. This is really a subject index of power 
and heat engineering, in which references are given 
to a large number of text books and periodicals 
covering the extensive range of the subject; as 
might be expected these references are made prac- 
tically entirely to German sources. 

The units used throughout are of the C.G.S. 
system ; the pressures are given in nominal atmos- 
pheres (kg./c.m.*), a system which, if adopted in this 
country, would permit a Continental book such as 
this to be of more general interest. An English 
translation of this work would appear to be a for- 
midable task ; all the curves and most of the tables 
have been produced by hand and reproduced by 
photographic or lithographic process. Nevertheless, 
for scientific purposes and where the pound calorie 
is used as the unit of heat, the book should prove 
to be very useful and a great saver of time as soon 
as the simple arrangement of the diagrams is under- 
stood. In this connection it may be added that with 
every set of curves a numerical example is included 
which clearly explains the method of reference and 
use. 





The Chemistry of Cement and Concrete. By F. M. Lea, 
M.Se., and C. H. Descu, D.Se., F.R.S. London: 
Edward Arnold and Company. [Price 25s. net.] 

Durine the past few years extensive research work 
has been carried out on the chemistry of cement 
and concrete. The chemical reactions which occur 
during the production of cement from the raw 
materials and of the complex changes which take 
place during setting still remain obscure and 
conjectural. Studies have been made of the 
constitution of cement clinker, and of the changes 
cccurring during the course of production, and 
highly theoretical studies have been made of the 
reactions involved during setting and the effect 
of these on the properties of the finished product. 
Other investigations have dwelt with the micro- 
scopic study of the hydration of the individual 
constituents of cement, the stresses induced in 
concrete during shrinkage, the importance of the 
small movements which occur during ageing 
processes and the measurement of creep under load. 
The results of these investigations have done much 
to indicate factors that determine particular proper- 
tes in cements, and suggest possible means of 
manufacturing cements of predetermined properties, 
It is only within recent years that it has been 
realised that the expansion due to the heat of 
hydration, followed by contraction on cooling, 
causes detrimental cracks. While strength and 
rate of hardening have been increased by the 
manufacturer, the volume changes occurring during 
setting remain to some extent in the control of the 
user, Studies on cement hydration have provided 
valuable data on the course of the chemical reactions 
and the state of the reaction products. 

In the work under notice, thorough and well- 
balanced treatment of the subject is given. The 
text is presented in a clear and direct manner, 
some sections even being discussed with a concise- 
ness which borders on reticence. After preliminary 
sections on history and manufacture, the authors 
proceed to discuss cement components and phase 
relations, and the constitution of cement. Features 
of special interest are contained in the sections 
dealing with hydration, hardening, and the action 
of waters on Portland cement. Although generally 
accepted as a permanent material, Portland cement 
is not indifferent to the action of waters containing 
salts of calcium or magnesium sulphate, or to| 
contact with water containing dissolved gases, and | 
one of the outstanding problems is protection against | 
the action of “ aggressive’ waters. The action of 
4 large number of substances on concrete are 
Teviewed by the authors, and reference is made to 
Some of the more general types of protective agents. 
An outline is also given of conditions which may | 





be expected to affect concrete deleteriously, together 
with a résumé of many opposing views on contro- 
versial issues, theories which seem most in accord 
with known facts being presented in detail. 

The text illustrates the faculty possessed by the 
authors of analysing their very extensive experience 
and giving an able presentation of the subject 
which is a logical and convincing picture of the 
present state of knowledge of the chemistry of 
cement and concrete. 





Schiffs-Dieselmaschinen. By Dipl. Ing. WILHELM ULRIcH. 
Second Edition. Leipzig: Dr. Max Janecke, Verlags- 
buchhandlung. 

Tuts is a text-book on Diesel engines, primarily 

destined for the guidance of naval architects and 

ships’ engineers, the first edition of which was pub- 
lished in June, 1932. It is most carefully printed, 
illustrated and indexed. It opens with a brief 
historical review, giving the development of internal- 
combustion engines, refers to their classification, 
deals with the characteristic features required of the 
motor oil, with the storage of this on board ship, and 
contains descriptions, illustrated by diagrams, of the 
working of the engines, both four-cycle and two-cycle. 
All the different component parts of the engines are 
described in detail in separate chapters and are 
very fully illustrated, as are the valve gear, revers- 
ing mechanism, oil pumps, and so forth, adopted 
by the different builders, The lubrication of the 
engines, their cooling and performance under vary- 
ing conditions are also entered into in detail. The 
calculation for and designing of Diesel engines form 
the subject of a special chapter, followed by one 
giving brief illustrated descriptions of types of these 
engines built by a number of engineering firms. 
At the present time Diesel engines are undergoing 
improvements in various respects and modification 
to suit them; to some of these changes it is 
perhaps for various reasons too early to refer. As 
it stands, however, the book, thus briefly reviewed, 
will be found a useful one for reference. It contains 
235 pages, with a number of plates and tables. 





Electric Melting Practice. By A. G. Ropierrs. Lon- 
don: Charles Griffin and Gengane. Limited. [Price 
15s. net.] 
THE great advance during the last decade or so 
in the technique of electro-melting justifies the 
addition of yet another work to the list of text 
books on the subject. Many papers have been 
published, but the advantages of a comprehensive 
survey of this increasingly important branch of 
industry cannot be doubted. The aim of the 
book is to survey metallurgical practice as carried 
out in electric melting furnaces and to bring the 
literature up to date in this direction. This attempt 
to bridge the gap between modern practice and the 
literature, which ever lags behind, explains the 
relative space given in the 300 pages to various 
types of furnaces. For example, are furnaces for 
steel melting take up but 80 pages, those for melting 
iron and non-ferrous metals only 40 pages, whereas 
coreless induction furnaces occupy one-third of 
the entire volume. Channel induction furnaces 
are now used to melt 90 per cent. of the world’s 
brass, and these occupy a smaller section to them- 
selves. In addition to the implications of this 
allotment of space, the author, who is chief metal- 
lurgist to Birmingham Electric Furnaces, Limited, 
gives his authoritative views on various matters, 
so that the book is far from being merely a survey 
of recent literature. 
An introduction gives the reader an idea of the 
features of modern electric melting, including its 
flexibility and the changes in metallurgical practice 
which brought about its introduction. Then 
follows the consideration of arc furnaces for steel, 
this section surveying in particular the changes and 
advances made during the last ten years or so, par- 
ticularly since the publication of the textbooks of 
Gow, Stansfield, Sisco, and Taussig. Three types 
of arc furnaces, the indirect, the direct series, and 
bottom electrode type, are dealt with effectively, 
the section on the direct arc class including interest- 
ing details of the “‘ Lectromelt ”’ furnace, introduced 
by Moore in America. Following this, the same 








chapter deals with mechanical charging devices, 
arc voltages, refractories, and with the chemistry | 





of electric melting practice. This last portion con- 
tains much that has been already published, includ- 
ing the doubtful theory that desul phurisation can take 
place by the displacement of that most powerful 
negative element fluorine from calcium fluoride by 
sulphur. The melting of non-ferrous metals is 
completely covered in the chapters surveying arc 
furnaces for non-ferrous work, channel induction 
furnaces, and resistor melting furnaces, and in the 
fullest section of all, viz., that concerned with core- 
less induction furnaces. 

This survey of the coreless induction types is 
probably the most comprehensive available to-day, 
and the amount of space taken is thoroughly justified 
by the advances in design and variety of applications 
of such furnaces. Furnaces energised by static 
converters and those energised by rotary machines 
are surveyed in an effective manner, electrical consi- 
derations being followed by discussion of linings, 
large versus small furnaces, and metallurgical points 
of view. The sixth chapter gives a concise descrip- 
tion of furnaces with external resistor elements, 
including the hearth type, which is being used for 
melting aluminium and the types used for processing 
lead and tin alloys. The last chapter comes rather 
as a surprise, “‘ melting ” apparently giving place to 
“‘ smelting’ in the last 11 pages of the volume. 
While electric “ blast” furnaces are interesting, 
it is doubtful whether this last section should 
have appeared in its present form; and if ferro- 
alloys are to be included under electric melting 
operations, then they should be treated in full. 
Ferro-manganese is also too important a subject to 
dismiss in: half a page, and the advantages of the 
electric furnace over the blast furnace, such as 
higher purity of product, should have been discussed 
and the relative costs given. 

The book is well produced in all other sections, a 
useful bibliography and an index being added. 
It will prove invaluable to metallurgists on the 
one hand, in making clear how far the electric 
furnace has dominated modern technique; and 
to electrical experts on the other, in demonstrating 
what conditions have to be satisfied in designing 
such furnaces. It emphasises the fact that designers 
of furnaces for the electro-chemical industries 
should possess a considerable knowledge of 
chemistry. 


Mechanics of Materials. By 8. G. Groner and Dr. E. W. 
Rerrerr. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 21s, net.] 

Tis book is intended primarily for the use of 
students of engineering in American Universities, 
and is stated to cover the essential topics of a first 
course in mechanics of materials. With this object 
in view, simple treatments of problems have been 
used throughout, while references are given in the 
text to more advanced works. 

It is a debatable point whether this method is to 
be preferred to the British practice of putting before 
the University student text books of an advanced 
type, and causing him to select for himself, with the 
assistance of a tutor, sections for immediate reading. 
It may be considered that in practice a too-selective 
treatment will in many cases result in confining 
the student’s attention to a limited source of 
information only and of denying to him the oppor- 
tunity for wider reading. On the other hand, 
there are many students of technical colleges and 
evening schools who may welcome the guidance 
which such a volume as this gives, and in such a 
sphere it should be very useful, as also for university 
students who are without the assistance of a tutor. 
In view of recent advances in structural welding, 
the usual chapter on riveted joints is extended to 
cover simple design of welded joints, and good notes 
on the advantages of welded construction are given. 
These might even be extended with advantage. 
The section on beams is excellent in its clarity, 
and the convention of sign adopted is logical and 
easily understood, as it would appear to follow 
that usual for ordinary trigonometry. Upward 
vectors are positive, downward are negative. Slope 
is positive if upward towardsthe rightand vice versa. 
It follows from this that no fresh ideas have to 
be assimilated. This plan is capable of considerable 
development, as was shown by Dr. R. H. Grundy in 





a pamphlet entitled A Rational Application of the 
Mathematical Convention of Sign to the Theory of 
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Beams and Framed Structures (Annual Report of | 
the Canterbury, New Zealand, College Engineering | 
Society for 1929). 

In a later chapter, the authors give a full treat- | 
ment of the slope-deflection method, the value of | 
which is now well recognised. It has been found | 
that the treatment by this method, including the 
theorem of three moments, arouses the interest of 
students to a marked degree, and by placing it | 
rather later in the course, it can be made to provide 
a valuable review of the theory of beams at a most | 
advantageous time. 

The seope of the book us a whole may be indicated | 
by the following: Early chapters cover stress and 
strain and testing of materials, riveted and welded | 
joints, torsion and bending. Later chapters deal 
with beam stresses, compound stress as far as the 
ordinary “‘ maximum-stress " theory, and columns. 
An appendix gives properties of American standard 
beams and channels, trigonometric and |ogarithmetic 
tables, &c. 





Dampjturbinenkrajtwerke kleiner und mittlerer Leistung. 
By Dn,-Ine. F. Ascuner. Berlin: Julius Springer 
(Brice 7-50 marks.] 


Tue author of this work states that during the past | 
ten years the literature relating to steam turbines 
for power stations has been confined mainly to the 
sphere of large plants and that small and medium- 
powered plants have been neglected. The state 
ment is in the main correct, and the author has thus 
filled a need in producing a book dealing with units 
up to 5,000 kW, a limit below which the difference 
from large units in construction and working is 
sufiiciently noticeable to need special treatment. 

Before dealing with power station equipment, the 
importance and rating of small power stations is 
considered, Tables are included, comparing , the 
electrification of countries and continents in terms 
of density of population and individual consumption. 
The structure of existing power stations and their 
rating as a function of town size is examined, 
togther with seasonal variations of output. New 
development and methods of rating are dealt with | 
before the question of power station equipment is 
examined, but the latter subject forms the major 
portion of the book. 

With the aid of graphs, the thermodynamic aspect | 
is very briefly covered and the effects upon consump- 
taon of pressures and temperatures, and vacuum are 
demonstrated, An interesting section, and one 
which will appeal to the estimator is that relating 
to costs. Here will be found comparisons of cost of | 
direct coupled and geared sets. the influence of 
alternator design and the variation of cost and | 
weight as shown in designs of the last twenty years. | 
To the designer, the last part is likely to appeal | 
strongly, short sections being devoted to such 
considerations as the influence of the live steam | 
pressure, the pressure behind the first turbine stage, | 
leaving losses and efficiencies, all considered from | 
the point of view of the small steam turbine. A | 
large amount of information, both technical and | 
statistical is included in this small paper-backed 
volume of about 140 pages, which, although of 
rather specialised nature, is likely to appeal to 
engineers in a variety of fields, 
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that it may prove useful for other purposes involving 
the necessity for close control of room temperature. 
A stainless steel strip 80 ft. long, } in. wide and 
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Since the movement of this lever is only very slow, 
it is necessary to use a low voltage relay for operating 
the contactor which controls a number of heating 
elements. The electrical control arrangement is shown 
diagrammatically in Fig. 1. An insulated platinum 
wire is fixed in a block a, and makes contact with 
mercury in a cup 6, when lever ¢ is depressed. This 
completes the circuit containing the relay coils con- 
nected to a 4-volt supply, and lever d, having a 6 to | 
| ratio, is pulled over, apid movement of the rod / 
| is produced in contactor f which is designed to operate 


10-010 in, thick, is connected at one end to a coarse | on 250 volts 0-5 ampere and works in conjunction 


bn | adjuster with locking nuts fixed to the wall at a height ‘with the main contactor Operating on 250 volts 








A NEW TYPE OF ROOM 
THERMOSTAT. 


By W. FE. Barperrr, B.Sc., and A, H. Jay, Ph.D.,| 
F Inst.P. 


Iy connection with the investigation of the creep of 
metals under stress at elevated temperatures, the need 
arises for means of controlling the temperature of the 
equipment and its curroundings. The study of the 
creep of metals involves the use of instruments capable 
of measuring changes of length of the order of a 
millionth of an inch. Uniformity of temperature is, | 
therefore, vitally important, and as it is impracticable 
in some cases to compensate for or eliminate dimen- 
sional changes in the testing unit, control of room | 
temperature becomes essential. 

The apparatus designed and constructed in the | 
Central Seeseseh Department of The United Steel | 
Companies, Limited, at Stocksbridge, near Sheffield, 
has been so successful in maintaining the temperature | 
of a room 21 ft. by 27 ft. for long periods to within | 

t 1 deg. C. and to within 0-2 deg. C. at any 


of 3 ft 4 in. from the floor and about 2 in. from the 
corner of the room. The strip, which is painted black 


Position | 


. 9.06 a.m. 
. 12.15 p.m. 
. 10.30 a.m, 

4.00 p.m 
1.30 p.m. 
. 5.00 p.m 
. 12.00 noon 


Friday 
Saturday 
Monday 


Thursday 


on all non-bearing surfaces, is stretched round three 


| walls and passes around flanged ball-bearing pulleys 


fixed at intervals of about 7 ft., except at the corners 
of the room where two pulleys are used, one on each 
wall, to avoid a right-angle bend. The other end of 
the strip is connected to a chain passing over a sprocket 
wheel, the whole being kept taut by a weight. A fine 
adjuster, one turn of which is equivalent to one- 
hundredth of an inch movement, forms a connection 
between the weight and a lever which magnifies the 


20 amperes. In order to maintain a good contact 
between the platinum wire and the mereury in cup >, 
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the cup is rotated by clockwork and the platinum wire 
is offset from the centre of the cup : 

The heaters, shown diagrammatically in Fig. 2, a 
supported from brackets on the walls about 2 {t. © ™- 
below the ceiling. Each heater is rated at 750 watts 
|The contactor outfit, part of the strip and one of the 
heaters are shown in the photograph reproduced in 
Fig. 3. The end of lever c moves a distance of approx! 
| mately } in. for 1 deg. C. change in room temperature. 
It is evident, therefore, that the temperature will be 


particular point, that it is here described in the hope | length variation of the strip approximately 50 times. ' controlled within close limits, provided that draught- 
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TWO-STAGE HOMOGENISING MACHINE 


MESSRS. THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, LOUGHBOROUGH. 


\\ . Fig.2. 











Fie. 3. GENERAL VIEW OF MACHINE. 





- 

a or sudden local movements of the air are avoided. 
a In order to determine the actual temperatures through- 
h out the room, thermometers were placed in the middle 
s and near the corners of the room according to the 
. positions shown in Fig. 4, Temperature readings in 
l degrees Centigrade, taken over a period of a week, are 
‘ shown in the table given on page 418. 

8 From these results, it will be seen that whilst the 
B room temperature is controlled to within + 1 deg. C., 
: the actual variation at any one position is only + 0-2 


deg. C. If it should be desired to have finer control 
0 throughout the room, this can, of course, be obtained 
by arrangement of uniform distributioa of incoming 
and outgoing air. 

This apparatus effectively takes the place of a 
number of thermostats situated throughout the room 
and will no doubt find a wide application for storage 


rooms, and where physical or chemical processes 
necessitate rigorous control of surrounding tempera- 
tures, 


The authors wish to thank Dr. T. Swinden, Director 
of Research of The United Steel Companies, Limite 1, 
for permission to publish this paper. 








, THE BRUSH TWO-STAGE 


: HOMOGENISER. 
. Ox page 146 of our 137th volume (1934) we illus. 
trated and described a machine manufactured by 


rer The Brush Electrical Engineering Company, 
‘ ' ited, Loughborough, for making colloidal emulsions 
a of fluids and solids, or of fluids which do not mix 
; easily in the ordi way, by forcing them through a 


*pecially-designed valve under a high pressure. In| 
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Fic. 4. Two-StaGe VALvE BLock. 








Fie. 5. 


EXTENSION BLock FoR SEcoND-STAGE 
VALVE. 


many a}plications the homogenisation of the mixture 
is effected completely by a single passage through the 
valve, but in others it is desirable to use two valves in 
series. The reason for this is that in order to render 
the mix or suspension of fluids completely homogeneous, 
the particles of the disperse phase must’ be reduced 
to as small a size as possible, and this size depends upon 
that of the ee Bone in suspension. In homo- 
genising evapora milk, which contains some 40 per 
cent. of solids, or in preparing ice-cream mixes, particu- 
larly those in which a cornflour base is used, difficulties 
occur owing to the aggregation or flocculation of 
particles during mixing. In such cases the aggregations 
of solid matter can be smoothed out and broken up 
in the first-stage valve, thus rendering the particles 
sufficiently small to enable the fat globules to be 
broken up to their smallest ible dimensions in the 
second-stage valve. Generally, a certain amount of 
research work is necessary to decide whether or not a 
second stage should be employed for homogenising a 
particular product, since in some cases its use may 
result in interference with the structure and balance 





of the product, and in any case additional power will 
be required to drive a two-stage machine. 

For those cases in which two-stage homogenisation 
is advisable, the Brush Company fit their standard 
single-stage machine with a two-stage valve block, the 
design and construction of the machine being in other 
respects identical with that dealt with in the previous 
article above referred to. A machine with a second 
stage fitted and having a capacity of 175 gallons per 
hour is illustrated in Fig. 3, on this page. It will be 
remembered that the machine comprises a three-throw 
pump driven by vee belts, with the addition of spur gear- 


ing in the sizes, from a motor mounted above it, 
the ing operated by eccentrics formed on a 
solid fo: shaft through connecting rods and cross- 
heads. @ pump plungers, suction and delivery 
valves, and parts with which the fluid to be homo- 


genised comes into contact, are of stainless material. 
The pump crankshaft is mounted in Timken taper- 
roller bearings, and oil is supplied to all parts requiring 
lubrication by a double-helical gear-type pump. Ample 
clearance is provided round the pump plungers, leakage 
being prevented by the employment of S.E.A. packing 
i specially designed for use with liquid foodstuffs 
at ‘high ressures. The plungers also work through 
water-sealed lantern rings, the water serving not only 
to wash the plungers, but also to give evidence of any 
leakage through the glands. To render the flow visible, 
the water leaving the lantern rings is passed up through 
the bent tubes shown to the right of one of the pressure 
gauges in Fig. 3 and allo to fall freely from the 
ends of these tubes into a trough, from which it is 
drained away. Packingless glands can be used if 
required, but in all cases a dividing ring is fitted to 
each plunger to prevent creepage of lubricating oil 
into the cylinders and the consequent contamination 
of the product. The pressure necessary for homogeni- 
sation naturally varies in accordance with the nature 
of the product, an average figure being about 2,000 lb. 
per square inch. The pumps and valves, however, 
are capable of operating satisfactorily at pressures of 
5,000 Ib. per square inch. The machines are made in 
13 standard sizes, the capacities ranging from 25 gallons 
to 1,000 gallons per hour. 

For two-stage homogenisers with capacities up to 
200 gallons per hour the valves are arranged as shown 
in Fig. 1. In the larger machines the valve arrange- 
ment shown in section in Fig. 2 and by the photographs 
reproduced in Figs. 4 and 5.is adopted, and as both 
are similar in principle, we shall confine our descrip- 
tion to the larger size. In Fig. 2 the three delivery 
valves are shown on the right, and through them the 
fluid is forced into the chamber containing the first- 
stage homogenising valve. This consists of a stainless- 
steel tube closed at one end and having a flange round 
the open end which forms the valve proper. This flange 
bears on a seating formed, in the case of the examples 
illustrated, by a series of three rings of stainless steel. 
The valve is held up to the ing by an internal 
stem i inst the inner surface of the closed 
end of the valve tube, the pressure exerted by the 
stem, and hence that between the valve and its seatings, 
being adjustable by means of differential-screw gear, 
the arrangement of which is shown in both Figs. 1 
and 2, It will be clear that with this arrangement 
the pressure exerted by the fluid in the valve chamber 
on the flange forming the face of the valve will produce 
an elastic extension of the valve tube, causing the valve 
to lift from its seating and permitting the fluid to pass 
through. It should be noted, however, that the total 
lift due to the extension of the valve tube is distributed 
over the four annular spaces between the valve, the 
three seating rings and a stationary seating in the valve 
block, so that the actual width of the passages through 
which the fluid is forced is extremely small. Although 
three seating rings are shown in both Figs. 1 and 2, 
the number employed may be more or less, to decrease 
or increase the width of the openings between them. 
Control of the width of opening is, of course, also 
obtained by means of the differential screw above 
referred to acting on the valve stem. © 

After ing through the first valve the age | 
homogenised fluid is led to the second valve, in whic 
the processis completed. This second valve is, however, 
of exactly similar construction to the first, and need 
not, therefore; be referred to further. The homo- 
genised fluid leaves through a union connection shown 
in the top left-hand corner in Fig. 2, and also visible 
on the left in Fig. 3. Fig. 4 shows the complete two- 
stage valve block, and Fig. 5 the extension block for the 
second-stage valve. The latter is located in the turned 
cylindrical passage between the two rectangular blocks, 
but the squared end of the differential adjusting screw 
can be seen in the bottom right-hand corner. Close 
to this is the union connection for the homogenised 
fluid, Extending from the other rectangular block in 
this illustration the stem for the first-stage valve can 
be seen, and in the foreground close to it the valve tube 
itself is shown. Two loose seating rings are also visible 
in the foreground her with the stationary seat 
ring, which fits into the cylinder block as shown in Fig. 2. 





LABOUR NOTES. 


In the course of a circular on the subject of unoflicial 


disputes which has been sent to branches of the | 


Amalgamated Engineering Union, Mr. Fred A. Smith, 
the General Secretary, says :—‘‘ The executive council 
have every desire to encourage legitimate enthusiasm 
to improve wages and conditions, but, having regard 
to their responsibility to the whole of the membership, 
they are compelled to point out that the union can only 
succeed in safeguarding the present conditions, or in 
obtaining improvements, by honouring agreements 
entered into, particularly with regard to procedure in 
connection with disputes. They also deem it necessary 
to point out that the rules of the union must be 
observed before any official recognition can be given 
to any dispute. All members, when joining the union, 
sign an agreement to abide by the rules, and such 
alterations as are made from time to time. It is not 
unreasonable to insist that this undertaking shall be 
adhered to. No group of members can be permitted 
to ignore the rules, and, by so doing, involve the union 
in a risk of facing an industrial upheaval of first-class 
magnitude.” na 

“The policy of the union,” Mr. Smith goes on to 
say, “is to bring about necessary inprovements; to 
arrange by agreements with employers, where possible, 
that more humanitarian treatment shall be meted out 
to all who earn their livelihood in the engineering 
industry ; to improve, both nationally and loeally, 
wage rates or other conditions relasing to earning 
capacity ; to reduce hours of labour and, generally, 
obtain such advantages as are possible in order that our 
members may enjoy to the full the fruits of their labour. 
Progress in the direction indicated cannot be made if 
disorder and chaos are to be permitted. The members 
elect their leaders, and after the election should accept 
the lead given to them. The first duty of a governing 
body is to see that the constitution of the union is 
given effect to. With this object in view, the executive 
council direct the attention of all members to the pro- 
vision for avoiding disputes and, where such provisions 
do not apply, to the rules of the union, setting out the 
procedure to be adopted before any stoppage of work 
takes place.” 


After summarising the provisions for avoiding dis- 
putes, and indicating the procedure to be followed 
in the case of non-federated factories, Mr. Smith con- 
cludes :—“‘ The executive council believe that the 
majority of the members will accept this memorandum 
in the spirit in which it is intended and loyally abide 
by it, especially in view of the fact that the National 
Committee endorsed the memorandum of 1935 by an 
overwhelming majority. The executive council will 
continue to give every encouragement to all organising 
campaigns and to assist by whatever means lie in their 
power. In return, they must ask for, and, if necessary, 
insist upon, a full observance of the constitution that 
has been framed by rank and file members of the union 
and which the E.C. themselves are bound to observe.” 


In March, the home branch membership of the 
Amalgamated Engineering Union increased from 
208,357 to 212,659, and the colonial branch member- 
ship from 25,356 to 25,521. The number of members 
in receipt of sick benefit decreased from 3,832 to 3,568, 
and the number in receipt of superannuation benefit 
increased from 13,947 to 13,970. The number in 
receipt of donation benefit increased from 2,920 to 
2,954, and the total number of unemployed members 
decreased from 11,349 to 10,388. 


A short-lived, unofficial strike of drivers and conduc- 
tors employed on the trolley-’bus service between 
Hammersmith and Wimbledon, took place last week. 
In a statement ‘dealing with the stoppage, the Trans- 
oc and General Workers’ Union stated that members 

been repeatedly warned against taking action of 
that kind—which placed the union in an invidious 
poatien and its agreements in jeopardy. Notice had 
ven received from the Passenger Transport Board 
that unofficial sectional stoppages would no longer be 
tolerated, and that decision, it was pointed out, applied 
not only to the strike in progress and to one—which, 
it was stated, was threatened by a section of ‘busmen— 
but was a policy they had been forced to adopt in the 
light of recent happenings on the Board’s services. 
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| which can only result in weakening their organisation, 
| jeopardising its agreements and bringing into disrepute 
the inachinery for negotiation which has been built up 
| over a period of years, and has been effectively used 
on their behalf. The members now out are instructed 
to return to work, and others to continue at work.” 





The executive committee of the Leagde of Nations 
| Union has decided to lay before the general council of 
the union, when it meets in June, a resolution express- 
ing the opinion, that “in view of the returning pros- 
perity to industry, particularly in certain instances,” 
the British Government ought to “ press for the general 
| principle of regulation of overtime in any convention 
adopted by the International Labour Conference 
| regarding the reduction of hours of work,” 


Another resolution invites the general council of the 
League of Nations Union to “ welcome the recent 
announcements by H.M. Government indicating their 
intention to resume more actively the ratification of 
International Labour Conventions,” to express hope 
“that these promises will be speedily implemented,” 
and to “call on all branches to awaken among their 
members a livelier sense of public responsibility on 
this important subject.” Commenting upon this 
resolution, Industrial News, an organ of the Trades 
Union Congress general council, says that the question 
of ratification of International Labour Conventions is 
one to which the League of Nations Union has recently 
given much attention. The whole position, it is stated, 
was recently reviewed in the Union’s journal Headway, 
and a strong plea was made for a more active policy. 
The very large number of questions on the subject 
recently asked in Parliament show, it is claimed, that 
interest in it is becoming widespread. It is hoped to 
spread that interest through wider circles. 


According to Industrial News, the League of Nations 
Union is tackling the problem in the international as 
well as the national sphere. It has submitted to the 
International Federation of League of Nations Societies 
—the annual s of which meets this summer—a 
resolution noting with regret that by December 1, 1935, 
only 20 ratifications by the 61 Members had 
been of the 18 Draft Conventions adopted 
by the ional Labour Conference from 1932 to 
1935; that, in consequence of this lethargic attitude 
of the State Members of the I.L.U., only two of these 
Conventions are at present in force, and only two 
others are so far due to come into force in the future ; 
and that such important measures as the Draft Con- 
ventions dealing with social insurance, adopted in 
1933, and the Unemployment Provision Convention, 
1934, are so far entirely unratified or have been ratified 
by only one State. “The resolution, therefore,” 
Industrial News says, “ urges constituent societies to 
bring pressure on their Governments to accelerate the 
progress of ratifications, and themselves to awaken 
public opinion in their respective countries to the 
growing discrepancy between the attitude of Govern- 
ments towards International Labour Conventions and 
the principles which they are bound to observe.” 


Mr. Ernest Brown, the Minister of Labour, announced 
in the House of Commons last week that it had been 
decided to reconsider the basis of the cost of living 
index figure with which, under agreements, the wages 
of over a million workers rise or fall. Data relating to 
the main items of expenditure in working-class house- 
holds are to be collected, and when they have been 
collated further information will be available for 
publication. a 
Statistics relating to unemployment and em- 
ployment, compiled by the International Labour 
Office at Geneva, show that in the majority of countries 
registered unemployment again declined during the 
past quarter as compared with the position at the 
corresponding date in 1935, indicating that the improve- 
ment which has been taking place for nearly three 
years continues. On the other hand, an increase is 
recorded in Denmark, the Irish Free State, Roumania 
and Switzerland. Of these, the Irish Free State 
and Switzerland also showed an increase three months 
ago, but France and New Zealand, in which there 
was an increase three months ago, now show a decrease, 











“ The union and the members,”’ Mr. Bevin’s state- 
ment continues, “ have certain responsibilities, as well 
as certain rights, and regard must be had to both, 
The issue that now confronts us is whether the union 
shall be allowed to function and carry out its agree- 
ments, or otherwise. We would again warn all our 
members against being misled into following a course 


In certain countries there are different series of figures 
which render it difficult to determine whether unem- 

loyment has increased or decreased. In Austria, 

th employment and unemployment figures have 
gone down. In Czechoslovakia the unemployment 
insurance figures have declined while the employment 
exchange figures have risen slightly, and the employ- 


In the Netherlands, the unemployment insurance 
figures have fallen very slightly, while the employ. 
ment exchange figures have risen and there is a decline 
in employment. In Bulgaria, Hungary, Latvia and 
Yugoslavia both the employment and unemployment 
figures have gone up. While it is possible that a smal] 
increase in employment may be accompanied by a simu. 
taneous increase in unemployment, it is not clear what 
the real situation is in those four countries at the present 
time. Apart from the above countries, the employ. 
ment statistics present a picture similar to that shown 
by the unemployment figures ; that is to say, recorded 
employment has increased in practically all the coun. 
tries for which figures are available, the only exception 
being Switzerland. 


The Czechoslovak Metal Workers’ Union recently 
carried out an inquiry into employment, hours of 
work and wages in 240 undertakings in the metal 
industry. In 1935, it was shown, the weekly hours 
were 48 in 124 factories employing 46,204 workers, 
40 to 48 in 83 factories employing 47,584 workers, and 
fewer than 40 in 33 factories employing 10,508 workers, 





In 1934, a 44-hour working week was introduced in 
the Spanish iron and steel industry, but towards the 
end of the same year an Order was issued restoring 
the 48-hour week. Under an Order issued on March 5 
last, the 44-hour week is re-introduced in the iron and 
other metal] industries and kindred trades, and also in 
the electrical-engineering trades. The same wages 
are to be paid for the 44-hour week as have hitherto 
been paid for 48 hours. Workers engaged on three 
shifts in undertakings with continuous processes, and 
those employed in auxiliary services attached to in- 
dustries not covered by the Order, may work 48 hours 
in the week, on condition that the extra four hours each 
week are treated as overtime. 





The Belgian Minister of Public Works and Re- 
employment hasset upa temporary advisory committee 
of fifteen members to the conditions of employ- 
ment on public te na The committee 
will examine, among other things, it is stated, the 
possibility of giving effect to the demands put forward 
by the National Committee of Belgian trade unionists 
on November 16 last year for the reduction of hours of 
work to 40 per week with maintenance of the standard 
of living. 





A communication received by the International 
Labour Office at Geneva states that an Order, issued by 
the Central Public Health Inspectorate of the Russian 
Socialist Federal Soviet and the General 
Council of Trade Unions of the Soviet Union, provides 
for periodical visits of inspection by doctors in certain 
groups of industries. The i are to take place 
monthly in undertakings where tetraethy! lead is used ; 
every four months in the manufacture of white lead 
and in mercury mining; every six months in under- 
takings where lead or its compounds are worked or 
handled, in the manufacture of accumulators, enamel- 
ling, lead paints, &c., and in the manufacture or use 
of mercury products, arsenic or its compounds, phos- 
phorus, fluorine salts, manganese or its compounds, and 
various hydrocarbons of the aromatic and lymphatic 
series, in munition factories, in operations bringing the 
skin into contact with coal, pitch, &c., and in the 
extraction, manufacture or use of asbestos, radioactive 
substances, chromic acid and chromium salt; and 
annually for certain uses of mercury or its compounds. 
Special rules concerning inquiries and examinations in 
different occupations will be issued by the People’s 
Commissariat for Health. 





Industrial and Labour Information states that the 
managing committee of the co-operative workshops 
for the production of military stores in Mexico have 
adopted a 35-hour week, consisting of five working days 
of seven hours each. The decision to make the change 
has been approved by the President of the Republic, 
and the new timetable is to come into force on the 
completion of the orders at present in hand. Under 
the scheme of reorganisation, the head of the workshop 
will, after consultation with the staff, distribute the 
work in accordance with the capacity of each person 
and in such a way that it can be completed in seven 
hours. A worker who completes his job in less than 
seven hours is then free, although he may be called 
upon to work overtime, if necessary. 





The National Committee of the Belgian Trade Union 
Council has passed a resolution approving of special 
propaganda among women workers to bring them inte 
the trade unions with a view to obtaining the fulfilment 
of their just demands, the most important of which is 





ment figures also show an increase. 


stated to be that of equal pay for equal work. 
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THE LATE LORD INVERNAIRN. 


We regret to record the death of Lord Invernairn, 
which occurred on Friday, April 10, at Flichily, Inver- 
ness-shire, at the age of 79. As Mr. William Beardmore 
he developed the Parkhead Forge, until it became one 
of the largest armaments centres in the country. He 
was also responsible for the inauguration of the great 
naval-construction works at Dalmuir and for the air- 
ship works at Inchinnan, where the R 34, which made 
the first airship voyage across the Atlantic, was built. 

William Beardmore was born at Greenwich on 
October 16, 1856, his father being the William Beard- 
more who took over the Parkhead Forge from Robert 
Napier in 1860. Robert Napier had, in turn, succeeded 
his cousin David Napier, who had been responsible for 
the boilers of the famous Comet. Beardmore himself 
was educated at the Glasgow High School and Ayr 
Academy. At the age of 14 he became an apprentice 
at the Parkhead Forge, at the same time attending 
classes at Anderson’s College, Glasgow. Subsequently 
he spent two and a half years at the Royal School of 
Mines, South Kensington. On the conclusion of this 
course he returned to Parkhead and in 1879, two years 
after the death of his father, became partner with his 
uncle, Mr. Isaac Beardmore, in control of the works, 
He assumed full control seven years later and at once 
turned his attention to the manufacture of armour 
plate by the Harvey cementation and chilling process, 
in addition to the ship and boiler plates and steel for 
general constructional and engineering purposes which 
were already being produced. As a result a number of 
naval contracts were obtained, not only in this country, 
but in Japan, Italy, Holland and South America. 

In 1900 Beardmore acquired the works of Robert 
Napier and Sons, at Govan, as well as the same firm’s 
engineering shops at Lancefield Quay. Here he built 
his first British warship—the Berwick—and a number 
of smaller vessels. The valuable introduction into 
shipbuilding which the goodwill of the old firm gave 
him was a great help in enabling him to develop this 
side of the business, and in 1905 it was expanded 
by the purchase of 70 acres of river frontage at Dalmuir, 
where an up-to-date yard for shipbuilding and engi- 
neering was built, About the same time gun-making 
shops were added to the Parkhead Forge, and the 
manufacture of naval guns ranging from 12 pounders 
to 15 in. calibre was inaugurated. These shops were 
also equipped upon what was then the most modern 
lines, From its opening until 1919 a number of warships 
were built at Dalmuir, including the Agamemnon of the 
Dreadnought era, the Conqueror, the Benbow and the 
Ramillies. During the war these works were, of course, 
kept at their full activity and were in fact extended, 
the new portion being particularly designed for the 
construction of oil tankers and general cargo vessels. 
Unfortunately the subsequent history of this great 
project was not so bright, for it will be remembered 
that the yard was purchased by National Shipbuilders’ 
Security, Limited, in 1930, and dismantled. 

Beardmore was also responsible for much progress 
in the field of internal-combustion engineering. In 
1907 he carried out extensive experiments with gas 
engines on the gunboat Rattler and afterwards deve- 
loped a semi-Diesel type of engine. Later he arranged 
for the manufacture of the Franco-Tosi engine at 
Dalmuir. As already mentioned, he established airship 
works at Inchinnan where, in addition to the R 34, 
a number of other lighter-than-air vessels were built. In 
addition he was responsible for the foundation of steel 
works at Mossend and other works at Coatbridge, 
Paisley, and in Glasgow itself. The output of those 
great concerns during the war included ships, aero- 
planes, guns, engines, motor cars, shells and fuses, 
armoured cars, and no less than 1,100,000 tons of armour 
plate. After the war the same factories were rapidly 
changed over to peace time activities and were 
in the construction of locomotives, motor cars, com- 
mereial vehicles and passenger ships. 

Mr. Beardmore, who retired from his active con- 
nection with the business about ten years ago, was 
created a baronet in 1914 and raised to the rage 
as Baron Invernairn of Strathnairn in 1921. e was 
president of the Iron and Steel Institute in 1918, in 
which year he also received the Bessemer gold medal 
ofthat body. ‘He was elected a member of the Institu- 
tion of Mechanical Engineers in 1887 and became an 
honorary life member in 1934. He was also a member 
of the Institution of Naval Architects and of the 
Institution of Engineers and Shipbuilders in Scotland. 
He was a member of the Industrial Welfare Society, 








Launcn or H.M.S. “ Harpy.”—H.M. flotilla leader 
Hardy, which is under construction at the Birkenhead 
Shipyard of . Cammell Laird and Company, 
Limited, was launched on ril 7. The vessel a 
length of 326 ft., and a beam of 34 ft., while her standard 
displacement is 1,455 tons on a mean draught of 8 ft. 8 in. 
Her estimated horse-power on full power trial is 38,000 
and her corresponding speed 36 knots. The oil-fuel 
“apacity of the Hardy is 475 tons and her armament 
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REGULATIONS FOR WORK CARRIED 
OUT UNDER COMPRESSED AIR. 


FoLLOWING upon a paper on the prevention of 
compressed-air sickness read by Sir Henry Japp, 
K.B.E. before one of the engineering institutions, a 
suggestion was made to the Council of the Institution of 
Civil Engineers that consulting engineers should confer 
with engineering contractors with a view to drawing 


air. As a result, a committee was constituted upon 
which three representatives of the Institution were 
appointed to sit, namely, Mr. David Anderson, Sir 
Harley H. Dalrymple-Hay (who, however, subse- 
quently resigned), and Sir George W. Humphreys, 
K.B.E. Three gentlemen were nominated to serve 
on the committee by the Federation of Civil Engineer- 
ing Contractors, namely, Mr. E. 8. 8. Boyle, Sir Henry 
Japp, and Mr. C. M. Norrie, D.S.O. Mr. David 
Anderson was appointed Chairman, and on its forma- 
tion, the committee decided to co-opt Captain G. C. C. 
Damant, C.B.E., R.N. (retired), Sir Robert H. Davis, 
and (the late) Professor J. 8. Haldane, C.H., F.R.S., 
all three of whom possessed long experience of the 
experiments and tests carried out in connection with 
investigations into deep-sea diving. The committee 
was appointed on April 30, 1935, its terms of reference 
being (a) to study the regulations that had already 
been issued by various bodies; (5) to confer on 
questions such as hours of labour, times of decompres- 
sion, &c.; and (c) to draw up regulations for the 
— of engineers and contractors. After sitting 
or some eight months, the committee submitted its 
report to the Council of the Institution of Civil Engin- 
eers early in the present year, and this, the full title 
of which is “‘ Report of the Committee on Regulations 
for the Guidance of Engineers and Contractors for 
Work Carried Out under Compressed Air,” has recently 
been published by the Institution. We propose to 
give, in the following paragraphs, a brief summary of 
the findings of the committee. 

The report opens with an introduction in which a 
brief historical outline of the work carried out to 
combat caisson disease, or compressed-air illness, is 
given. The committee states that investigations 
conducted some sixty years ago by the French physio- 
logist, Paul Bert, showed that the symptoms are due 
to the blood and tissues becoming supersaturated with 
nitrogen through exposure to the high air pressure, the 
gas effervescing and forming bubbles when the pressure 
is reduced, thus causing the circulation to be partially 
arrested in one or other portions of the body. It was 
further observed that the symptoms could be avoided 
by limiting the period of exposure or by subjecting men 
who had been so exposed to slow and gradual decom- 
pression. It was, moreover, found that the symptoms 
could be completely relieved by immediately returning 
the sufferer into the compressed air. A supplement 
to the ‘‘ Admiralty Report on Deep Diving,’’ which was 
published in 1907, describes the method of calculatinz 
the time required for safe stage decompression after 
varying periods of exposure under different pressures, 
and ends with a corresponding table for the guidance 
of divers. This table, which was drawn up by Dr. 
Haldane, is now in successful use among divers in 
all parts of the world. It has, however, been only 
partially employed in civil-engineering work, and 
requires modification before it can generally be applied 
for this class of work. 

Practical experience in tunnelling work has shown 
that the times of decompression which can safely be 
applied after long exposure to pressures up to about 
35 lb. per square inch are definitely less than those 
given in the Admiralty tables. Practical experience 
also indicates that the Admiralty times of decompres- 


engaged | sion for periods of exposure of two or three hours, at 


pressures greater than 40 lb. per square inch, are too 
short for caisson or tunnel work, except where very 
prompt and frequent use of the recompression chamber 
is possible. Another consideration of the utmost 
— importance in tunnel or caisson work is the 

that, after a certain period of exposure, the tissues 
in all parts of the body become practically saturated 
with gas, so that a more prolonged exposure does not 
give rise, with the same time of decompression, to any 
additional risk. The committee has therefore reached 
the conclusion that, by taking advantage of this 
fact, the i iod in tunnels or in caissons can 
be extended with safety much beyond that which has 


hitherto been customary, provided te time is 
iven for decompression. Safety has, hitherto, usually 
obtained by reducing working periods to a point at 


which a certain limited time of decompression is 
required, and, in the case of high pressure, by having 
two working periods separated by an interval of three 
or four hours, thus doubling the number of decompres- 
sions per shift, and causing a great waste of workmen’s 
time, all of which has to be paid for. Actually, it is 
safer and more economical to employ one long working 





includes five 4-7.in. guns. 





period per shift, and to meet the increased risk due to 


up regulations for works carried out under compressed | T€4 


increase of pressure by augmenting, as far as neces- 
sary, the time of decompression. With the procedure 
involving one working period per shift, the time spent 
for decompression is longer at the higher pressures 
than that hitherto employed. For this reason, it is 
essential to make the man-locks thoroughly comfort- 
able, and part of the decompression time may be 
occupied in taking a meal. Good ventilation and 
electric or hot-water heating should be provided as 
uired. It would be possible to shorten the time 
of decompression considerably by getting the men tu 
perform muscular work, though this may prove to be 
impracticable. 

In tunnel building, it is a great advantage, after the 
tunnel has proceeded some distance, to have a second 
bulkhead with air locks. The men may then be 
decompressed rapidly in two minutes from the working 
pressure to the pressure between the bulkheads, which, 
when possible, should be maintained at half the 
absolute pressure. Whilst the men are walking in this 
intermediate chamber to the outer airlocks, this 
exercise is helping to de-aerate their bodies, so that in 
decompressing from half the absolute pressure to 
atmosphere in the outer air locks, there is much less 
risk of bubbles forming. The time spent between the 
bulkheads should be deducted from the final decompres- 
sion time. As symptoms may not develop for some 
time after decompression, it is most undesirable to 
allow men to leave the works immediately after 
decompression, since, even if they return, or are 
brought back, considerable delay is involved, which 
tends to make recompression ineffective. The com- 
mittee, therefore, is of opinion that with working 
pressures from 25 Ib. to 40 lb. per square inch, the 
men should be kept on the works for at least 40 minutes 
after decompression, and, with working pressures over 
40 lb., for an hour. Experience has shown that 
although symptoms may develop later than this, they 
are seldom of the more serious kind. The committee 
adds that there seems no reason to doubt that work in 
tunnels or caissons could be carried out safely, and 
with reasonable economy, at pressures higher than 
50 lb. per square inch. These higher pressures, how- 
ever, are not considered in the present report, but it 
is pointed out that it appears now evident that the 
serious dangers which were associated with early 
civil-engineering work at pressures up to over 60 Ib. 
per square inch were due to insufficient precautions 
being taken in decompressing. 

We have only been able to give a broad outline of 
the ground covered by the report, which contains 
complete regulations and detailed tabulated data con- 
cerning times of working periods, and decompression 
times for varying periods of exposure in compressed 
air. The report, which should be in the hands of all 
engineers and contractors in charge of work carried 
out under compressed air, is published under the autho- 
rity of the Council of the Institution of Civil Engineers 
by Messrs, William Clowes and Sons, Limited, 94, 
Jermyn-street, London, 8.W.1. The price to members 
of the Institution is 1s, post free, and to non-members, 
2s. post free. 
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SNOW PLOUGHS WITH ADJUSTABLE 
SIDE BLADES. 


Tue removal of snow from roadways in winter 
presents a serious problem in such countries as Canada 
and the United States, and while many machines have , 
been designed to facilitate the process, hand labour 
is still extensively employed where the snow and 
ice have become caked. In such cases, picks are not 
infrequently necessary to break the frozen mass from 
the road surface. ith a view to the elimination of 
hand labour, and also to deal efficiently and cheaply 
with heavy + ser Messrs, The Linn Manufacturing 
Corporation, Morris, N.Y., U.S.A., have introduced two 
machines known as the Linn-Frink and Linn-Sargent 
ploughs, respectively. The two ploughs differ in that 
the adjusting mechanism in the former is hand- 
operated, while in the latter it is hydraulically-operated. 
In either case, the equipment is mounted on a heavy 
Lino tractor with specially-designed tracks for work- 
ing on ice. The tractor is shown in Figs. 1 to 3 
and 6, on pages 422 and 423, while Fig. 4 shows the 
Linn-Frink plough clearing a light deposit on a 20-ft. 
road, and Fig. 5 shows the rv send ae 

Dealing first with the tractor, the model illustrated 
is fitted with a six-cylinder Waukesha petrol engine, 
with a British Treasury rating of 48-6 h.p., but alter- 
nitive models are available fitted with a four-cylinder 
petrol engine of the same make, with a rating of 57-6 h.p., 
or a Cummins airless-injection engine with a rating of 
57 h.p. The six-cylinder petrol engine has a cylinder 
bore of 44 in. and a piston stroke of 5} in., and is 





governed at a speed of 1,500 r.p.m. e cylinders 
are cast in pairs, and are fitted with detachable heads of 
the Ricardo type. The lubricating oil is circulated 


by a pump of the gear type, and a centrifugal pump is 








employed for the cooling water. Ignition is by high- 
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SNOW PLOUGHS WITH ADJUSTABLE SIDE BLADES. 


‘ONSTRUCTED BY MESSRS. THE LINN MANUFACTURING CORPORATION, MORRIS, N.Y., U.S.A 





















































































































































tension ‘magneto with fixed timing, and an impulse 
coupling is fitted. An oil-type air cleaner is provided. 
The fuel tank has a capacity of 58 gallons, and the 
fuel is fed to the carburett r by pump. The clutch 
is of the dry single-plate type, but a two-plate clutch 
is fitted when the tractor is equipped with an airless- 
injection engine. The gearbox gives four forward 
speeds and reverse, the forward ratios being 5-96, 3-24, 
1-69 and 1 to 1, and the reverse ratio 7-1 to 1. ' The 
top gear affords a direct drive. The box is visible in| 
Fig. 6. An auxiliary box, shown behind the main box 
in Figs. 2 and 3, can be supplied to enable a reverse 
to be obtained on any of the four ratios. Two Linn 
spline-type joints are fitted between the clutch and | 
gearbox in the normal design, and when the auxiliary | 
box is fitted, there are also two similar joints between | 
the main and the auxiliary box, and one between the | 
auxiliary box and th» back axle. The latter embodies 
a heavy-duty differential with straight-tooth gearing. 
The final transmission to the track sprockets is by | 
totally-enclosed, double-reduction gearing, the gear 
wheels having 3-in faces, and being of the drop-forged, 
heat-treated type. They run in an oil bath, and the 
shafts are mounted on ball bearings. The track 
sprockets are of manganese steel, with a pitch diameter 
of 28 in. There are two sprockets for each track, as 

shown in Fig. 3, and the sprocket teeth are 1} in. wide. | _. See 
Four of the teeth are always in engagement with each = 
shoe. The shoes are also of manganese steel, and are 

14 in. wide by 8 in. pitch. As will be clear from 

Fig. 1, rocker beams are mounted on a swivelling bearing | 

between the track sprockets and idler wheels, the beams | roller chain passes. The arrangement ensures that the | track in contact with the ground. The roller path is 
carrying two pivoted runner blocks round which a! weight is equally distributed over the portion of the | only 2} in. above the latter, and two rollers are always 











Fie. 4. Liyn-Frivnk PLovGH In Operation. 
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CONSTRUCTED 




















LINN TRACTOR. 





m contact with each shoe 


The shoe pins are of heat- 
treated chromium-nickel steel, 14 in. 


| tailshaft. The front axle is a straight I-beam, tue 
long by }-in.| wheels being mounted on Timken roller bearings. 
They are fully floating and bear through- | The springs are made up from twelve silico-manganese 
The idler track wheels are of | steel leaves, 4 in. wide, the overall length being 45} in. 
No| The front wheels are fitted with 20 in. by 9-75 in. 
The tracks have a ground contact 
of 1,120 sq. in., and the arrangement of the load- 
carrying unit ensures that the loading is the same 
whether the tractor is stationary or ing. 

Both the Linn-Frink and Linn-Sargent ploughs 
are fitted with a deep vee blade in front, the form of 


1ese steel, 25 in. in diameter by 13 in. face. 
carried on either the idlers or driving sprockets. 
« is made up of 26 shoes. 
: Springs are fitted with an adjustable bar, as 
No bolts, nuts or lock washers 
are used in any part of the track or roller chain. 
rake with metal shoes is fitted on the 


pneumatic tyres. 
Heavy triple com- 
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which can be seen in Fig. 5, and with side blades or 


levelling wings as shown in the same figure. In 
addition, smaller auxiliary wings can be fitted in 
front of the main wings to pick up any snow falling 
off the front blade, and to deliver it to the main side 
blades. Dealing first with the Linn-Frink model, the 
whole of the blading, together with the hoisting gear, 
can be attached to the tractor without drilling holes 
or using special tools. The front blade may be removed 
in a few minutes by unhooking three chains and taking 
out two pins, leaving the tractor with only the lifting 
device and levelling wings attached, when it can be used 
for other purposes. To eliminate the side thrust and 
difficult steering sometimes associated with wedge- 
shaped ploughs, the cutting edge of the front blade is 
given just sufficient shear to keep the snow moving on 
the front of the mol>board at all times. Even hard- 
crusted snow is stated to be readily lifted and broken 
up before being carried to the side. After leaving the 
front blade, the snow is picked up by the levelling 
wings, leaving a cleared space from 14 ft. to 20 ft. wide, 
according to the adjustment of the wings. The front 
blade is provided with a hard-steel cutting edge, and 
the height of this edge above the road surface is regu- 
lated by altering the length of two adjusting chains 
attached to the plough heel. Raising the heel brings 
the cutting edge closer to the road surface, the hardened 
plough shoes acting as a fulcrum. There is a further 
chain attached to the plough nose. This chain is 
left slack when ploughing, and may be unhooked and 
used as a hoist to raise the heel when adjusting the heel 
chains. 

The two levelling wings are 12 ft. long, and are 
employed in deep snow to cut off and bevel the tops of 
the snow banks at the sides of the road to discourage 
drifting. They may be dropped near to the road 
surface in light snow to clear the entire road in one 
pass. The front ends of the wings are attached with a 
double-acting hinge, and both the front and rear ends 
can be raised and lowered by means of the winches 
shown in Fig. 4. The rear ends of the wings are 
carried on two telescopic struts, as shown in the same 
illustration, In addition to picking up any snow dropped 
by the front blade, the auxiliary wings, already referred 
to, provide a ploughed surface for the tractor troa?s. 
These auxiliary wings are not shown in the illustrations. 
The wing control gear consists of a framework attached 
to the tractor by hook bolts, and carrying two double- 
drum winches operated by large handwheels. The 
connections are made by flexible wire ropes, and either 
wing can be adjusted individually. The wings may 
be folded against the sides of the tractor when not in 
use, and they can be locked in any position. The 
overall length of the plough is 30 ft., the depth of the 
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front blade at the nose is 4 ft., and at the rear is 7 ft. 
The width of the cutting edge of the front blade is 8 ft. 
The width of the machine with the wings folded up is 
11 ft., and with the wings open, from 14 ft. to 20 ft. 
The depth of the wings at the front end is 26 in., at 
the rear end 35 in., and each wing is 12 ft. long. The) py : : 
ad blad : i alte for M . The Surat 
hard: l cutting on the front ™ has 8 jon | Eleotsicity. ines and aiternators tor essrs ie ura 
of $ in. by 8 in., while the cutting edges on the wings | and one 300-b.h.p. Diesel engines with {direct-current 
have @ section of } in. by 6 in. The total weight of | generators for Messrs. Henry Boot, for the Pinewood 
the machine is 6,700 Ib. oe Iver, Bucks ; and two 400-b.h.p., a 
As already mentioned, the Linn-Sargent plough is |“ "-type Diesel engines for paper mills in Canada, the 
a = simile to the med descutbed <"y ie | alterndtors being manufactured by Messrs. The English 
blade adjustments are made hydraulically, and there en Company of Canada, Limited, St. Catharines, 
are some minor differences in the dimensions, The ; 
power for making the blade adjustments is obtained . Mussns. Roves, LimtreD, Irlam, near oa eam 
from a pump mounted on the power take-off of the lave recently secured « contract for the installation o 
P : ’ filtration, aeration, chemical-treatment and chlorination 
tractor, and the front blade and wings are raised or} piant at the Nine Elms swimming bath of the Battersea 
lowered by ot jacks —_ en — »rough Council. The bath contains 245,000 gallons, 
running over pu locks. e@ jacks are powerful | and the duty of the plant will be 98,000 gallons per hour, 
enough to lift the wings against the weight of snow | = installation including seven 10-ft. oes vertical 
without stopping the tractor, so that the plough can be | “!ters. 
kept in constant balance a pues side banks| Messrs. [NreRNATIONAL Compustion, Limrrep, Ald- 
of varying height. The front blade has a cutting width | wych House, Aldwych, London, W.C.2, have received 
of 0 fe, the depth of the blade at the front is 3 ft. 9 in., | @™ renter oe ap oil-firing —— B ne —— 
, is 5 ft. 9 in. ~atti - : existing boilers which are now o ing on the Lopulco 
and = the rear is 5 ft 3 = The — width with ulverised-coal system at the New Port power station, 
the wings extended is 20 ft. 6 in., and the wing tips uenos Aires. The design of the oil-Gring © uipment is 
may be raised to a height of 13 ft. The overall width . : 7 ie rs 


. ; , - ; - such that the boilers will be able to be fired by means 
of the machine with the wings folded is 11 ft. 8 in., | of coal or oil. Repeat orders have also been received for 
and the approximate weight is 7,400 |b. 


CONTRACTS. 


Messrs. Tue Enouisn Evecrric Company, Limirep, 


generating plants, among them being three 1,000-b.h.p. 





“ L-type travelling-grate stokers from Messrs. Tullis 
Russell and Company, and from the Croydon Corporation 
= Electricity Works. 

| In connection with the Southern Railway Company's 
LAUNCHES AND TRIAL TRIPS. | electrification extension of the main line to orem mon Ae 
“ Toanxa.”—Single-screw timber-carrying steamer for| Messrs. Bruce Presies aND Company, LimirepD, 
service on the northern Russian coast and specially | Edinburgh, are to supply thirty 2,500-kW steel-tank 
strengthened to withstand ice conditions ; triple-expan-/| rectifier equipments, complete with transformers ; 
sion engine fitted by Messrs. The North Eastern Marine | Messrs. Barrise THomson-Hovuston Company, Limirep, 
Engineering Company, Limited, Wallsend - on - Tyne. | Rugby, thirty 4,000-ampere high-speed circuit breakers, 
Launch, March 25. Main dimensions, 321 ft. 6 in. by 48 ft. | and 262 2,500-ampere high-speed circuit breakers ; and 
by 28 ft. 9 in. Built by Messrs. Furness Shipbuilding | Messns. Asea Evecrric, Limrrep, London, 30 sets of 
Company, Limited, Haverton Hill-on-Tees, to the order | 33,000-volt switchgear equipments, 30 sets of low-tension 
of — Machinoimport Central Corporation, Moscow, | gear, and 30 sets of supervisory control apparatus. 
U.SS8.R. 


“ Matua.”—Twin-serew passenger and cargo motor- 
ship for service between New Zealand, Australia and the 
South Sea Islands; two-cycle, single-acting, airless- 
injection, six-cylinder Sulzer Diesel engines. Launch, 
March 25. Main dimensions, 370 ft. 6 in. by 50 ft. 3 in., 
by 26 ft. 6in. Built by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, for 
Mesars. The Union Steam Ship Company, of New Zealand, 
Limited, Wellington, N.Z. 


“ Stamatios G, Emprricos.’’—Cargo steamer ; triple 
expansion engines installed by Messrs. The North Eastern 
Marine Engineering Company, Limited, Sunderland. 
rial trip, April 2. Main dimensions, 400 ft. by 53 ft. 
by 33 ft. 9in. Built by Messrs. Short Brothers, Limited, 
Pallion, Sunderland, to the order of Messrs. 8. G. Embiri 
cos, Athens. 
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* Franouvewuwn.” — Twin-serew, all-electric welded 
motorship for service on the Great Lakes and in the 
Gulf of St. Lawrence; single-acting, two-cycle, mecha 
nical-injection Sulzer Diesel engines. Launch, April 4 
Main dimensions, 259 ft. by 43 ft. 6 in. by 22 ft. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. Quebee and 
Ontario Transportation Company, Limited, Montreal 


“Lorp Horuam.”’—Single-screw steam trawler for 
fishing in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull 
Launch, April 7. Main dimensions, 160 ft. by 26 ft. 6 in 
by 15 ft. Built by Mesars. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, for Messrs. Pickering and 
Haldane’s Steam Trawling Company, Limited, Hull. 

*‘ ApEILue No, 8.''—-Single-screw steam tug for service 
Nobhe gr~ tee Mecore. Conn nae | and Hall Limited. [Price 17s. 6d. net.) . 
morquage ot és Saavetess Pen ‘Abeillee < Le Havre, | / ines of Plain and Reinforced Concrete Construction. 
Frannie ’ ’| By Dn.-Ine. E. Prossr. London: Edward Arnold and 

: ° Company. [Price 30s. net.] 

“ CRESSDENE Single-serew cargo steamer; triple | Treatise on Screws and Worm Gear, their Mills and Hobs. 
expansion engines. Trial trip, April 9. Main dimensions,| By Dr, P. Cormac. London: Chapman and Hall 
196 ft. 5 in. by 53 ft. 2 in. by 26 ft. 10 in. Built and Limited. [Price 2ls. net.] 

‘ngined by Messrs. William Gray and Company, Limited, | British Chemical Abstracts Issued by the Bureau of Chemical 
West Hartlepool, for Messrs. The Cressdene Shipping \bstracts. Index 1935. London: Offices of the Bureau. 
Company, Limited (Dene Shipmanagement Company, | Les Systemes Oscillants. By Pror. J. Grantrer. Paris: 
Limited, managers), London | Dunod. [Price 45 francs.] 

Formerei und Giesserei. By Dr.-Ina. A. VevTen. Leipzig : 
| Dr. Max Jianecke, Verlagsbuchhandlung. [Price 3.20 

INTERNATIONAL ASSOCIATION FOR BRIDGE AND Strve-| marks.] 
ruRAL ENGineertne.—The International Association for | Jahrbuch der Hafenbautechnischen Gesellschaft. 
Bridge and Structural Engineering will hold its second | 1935. Berlin: Julius Springer. 
International Congress from October 1 to 8 in Berlin. | Selbsttdtige Stauvorrichtungen. By Drrr.-Inc. Gustav 
The reposts of the Congress will be published in English, Marxowrrz. Stuttgart: Franckh’sche Verlagshand- 
French, and German. In addition to the technical and lung. [Price 6 marks.) 
scientific work of the Congress, the organising committee | [ndustrielle Heimstattensiedlung. 
in Berlin, under the presidency of Dr. Todt, general| festigkeit des deutschen Arbeiters. 
nspector for German roads, will organise several excur- W. Wrepemann. Berlin: V.D.I.-Verlag, 
sions and visits to important works. Full particulars [Price 9 marks.) 
regarding the Congress are obtainable from the secretary | Messgerdte im Industriebetrieb. 
of the association, who is at the Swiss Federal Institate| Hans Rute. Berlin: Julius Springer. 
of Technology, Ziirich. marks. } 
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Der Weg zur Krisen- 
By Dr. RER. POL. 
G.m.b.H. 


By Guipo Wénscu and 
[Price 26.70 


mpany, Limited, India; three 750-b.h.p. | 


| 


| still available at the minimum. 
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PERSONAL. 


Messrs. THos. W. Warp, Limirep, Albion Works. 


| 


Stafford, have received orders for a number of Diesel | Savile-street, Sheffield, inform us that Mr. C. F. Bist op, 


who is in charge of the road-material activities of th¢ 


eight-cylinder installations for Australia ; two 1,500-b.h.p. | Company, has been appointed a director of the firm 


| In order to cope with its increasing ramifications and 

nsibilities, the Company has also appointed Messrs 
J. Bussey, Arnold Carr, H. W. Secker, and H. Vernon to 
be local directors. 

Mr. T. U. Hr, London manager of Messrs. Thi 
Carborundum Company, Limited, Trafford Park, Man 
chester, has now retired. Mr. Hill has been associat«:/ 
with the Company for thirty years. 

Mr. Asutey 8S. Warp has been appointed manayiny, 
direetor of Messrs. Marshall Sons and Company (Succes 
sors), Limited, Britannia Works, Gainsborough, whic |; 
has just undergone reconstruction. He is joint managing 
director of Messrs. Thos. W. Ward, Limited, Sheffield. 

The laboratories and offices of Messrs. J. F. Crow.ry 
AND PARTNERS have been transferred from Westminster 
House, Great George-street, to York Mansions, Broadway, 
Westminster, London, 8.W.1. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The Easter shut-down has been of 
normal duration. Many firms have such attractive 
order books that it would have been to their benefit 
to have worked throughout the holidays. Some con 
cerns did so, but the majority took advantage of the break 
to overhaul! plant and furnaces, some of which have been 
operating continuously for three months turning out 
record tonnages of steel. The general position shows 
further improvement. Four thousand more steel 
workers have been absorbed, as compared with a year 
ago, while the output of steel reaches an unprecedented 
level. A brisk demand and a bright outlook are features of 
the raw and semi-finished steel trade. Buying shows a 
steady rise, and consumers are entering into forward 
commitments with greater freedom. Basic billets 
are in strong request, while the call for acid steel has been 
well maintained. Business is opening out in structural 
steel. A better market exists for bars, sheets, rods, and 
sections. Scrap requirements are rapidly increasing 
Despite the fact that values show a strong tendency to 
rise, inquiries are as numerous as ever. Sheffield works 
are taking larger tonnages of pig iron from Derbyshire 
and Northamptonshire. Hematites are also in demand, 
while the consumption of steel-making alloys is in 
excess of that of six months ago. The position of the 
heavy machinery and engineering branches has undergone 
little change. The demand, as far as railway rolling 
stock is concerned, is up to recent standard. Hollow 
forgings and boiler drums are progressive media. During 
the past few months producing works have executed some 
valuable orders, pont at the present time are actively 
employed. Orders are on hand from electric power 
stations not only in this country but abroad. Electrical 
equipment is another progressive line. Business is 
expanding in agricultural machinery and parts. Judging 
by the number of inquiries in circulation, business promises 
to reach a high level. Further headway is reported by 
the special steel branches. Sheffield continues to do a 
heavy traffic in automobile steel and parts, while the 
demand for aircraft steel and engine parts reaches a 
high level. The call for stainless steel, and heat- and 
acid-resisting materials, is stronger than a year ago. 
The tool trades are in a healthy condition. Farm and 
garden tools are in improved request, and producing 
works are busily employed preparing for the season 
which is just commencing. Engineers’ small tools 
are in demand, and many factories have had to put on 
additional shifts in order to keep pace with requirements. 

South Yorkshire Coal Trade.—The demand has been 
maintained on home account, and industrial fuel continues 
in brisk request. Iron and steel works are good buyers. 
Railway companies have consumed a heavy tonnage 
during the holidays. More inquiries are circulating 
from the textile and woollen industries. The call for 
housecoal has improved, largely as a result of the cold 
weather. Foundry and furnace coke are steady 
Quotations are: Best branch handpicked, 26s. to 2%. ; 
Derbyshire best house, 22s. to 23s.; Derbyshire best 
brights, 19%. 6d. to 2ls.; best screened nuts, 1%. to 
20s.; small screened nuts, 188, to 188. 6d.; Yorkshire 
hards, 19. 6d. to 20e.; Derbyshire hards, 19s. 6d. to 
208. ; rough slacks, lls. to 12s. ; nutty slacks, 10s. to Ils 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Business remained extremel) 
slow on the Welsh steam coal market throughout the past 
week. In all trades sales were again on a disappointing 
scale and were insufficient to relieve the adverse position 
of the collieries, practically all of which continued - 
work only part time. The forward inquiry encounters: 
was also very restricted and offered little hope of #m) 
early material improvement in conditions. Interest im 
the market continued to centre in a few favourite grades 





which, owing to reduced outputs, were only sparingly 
offered at recent advanced prices. Prior to the holidays 
exports from the various docks proceeded on a busier 
scale, and on several days practically all the available 
coal-loading appliances were in use and vessels had to 
wait their turn to load. Despite the speeding up of 
shipments, collieries’ excessive stocks of large coals 
showed little reduction and superabundant supplic s were 
Business for the small 
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and sized classes, however, was difficult to arrange, 
while the washed descriptions were well booked until 
the end of the month and commanded strong prices. 
There was no improvement in the position of cobbles, 
which continued to offer in excess of requirements and 
were easy. Throughs were in steady request and firm. 
Stems for cokes were not easy to arrange and recent 
high prices were still quoted. 

Although not yet in its final form the draft central 
selling scheme for the South Wales coalfield contains 
several stringent regulations governing the sale of coal. 
A control board is to be’ set up whose members are. in 
no way to’ be connected with any colliery, export or 
merchant firm. Their duties are to be full time and 
include: (a) to assist the tion of sale and supply ; 
(>) bring about district co. jon ; (c) advise on classi- 
fication of coal; (d) advise on miimimum prices; and 
(e) advise on cost of services renderéd in the disposal of 
coal. The method of control will be that after an 
appointed date no colliery shall make any sale until a 
permit has been obtained from the board: all inquiries 
and offers received by a colliery must be submitted to the 
board. The control board will decide which’ colliery 
and/or exporter and/or class of coal. and/or quantity 
shall be given In the case of c.i.f. iness 
the board must be supplied with particulars of dock dues, 
freight, insurance, &¢, will then decide the 
minimum price to be submitted and the price to be 
received by the colliery. No colliery shall quote until it 
receives @ permit from the board, these — to be 


months, and customers are desirous to buy extensively 


ahead. Principal market quotations for home business 
are: Common iron bars, 101. 2s. 6d. ;» packing (parallel), 
9l.; packing (tapered), 101.; steel billets (soft), 
5l. 17s. 6d.; steel billets (medium), 7]. 7s. 6d.; steel 
billets (hard), 71. 12s: 6d.; iron and steel rivets, 121. ; 
steel boiler plates, 91. 5s.; steel ship plates, 81. 15s. ; 
steel angles, 81. 7s. 6d.; steel joists, 81. 158.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 9l. for smaller lots; and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 111. 10s. for delivery to 
home customers, and 9. 15s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
13%. 10s. for delivery to home customers, and I1l. 158: 
f.o.b. for shipment overseas. 

Scrap.—British iron and steel scrap continues in 
demand, notwithstanding extensive use of supplies 
overseas. 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Scottish Steel Tradée-—The present international 
situation, coupled with the Easter vacation, has some- 
what influenced the buying movement in the steel 
trade, and there has recently been a lull in new business. 
There are many important schemes of one sort and 
another now under consideration which will mean a 
large tonnage of steel material. and some of these may be 
] hed at no distant date so that the p ts of the 











issued equitably, bearing in mind : (1) stan: ge ; 
(2) continuity of business ; (3) the customer's requiremen 

as regards analysis; (4) type of coal (including the name 
of coal when specified); and (5) past trade formance. 
The transfer of quota will be controlled by the board. A 
sales register is to be set up containing the names of agents, 
exporters, merchants or other distributing organisations 
to whom the collieries may sell. Each colliery must 
signify the names of agents, exporters, merchants or firms 
required as media. There will be stringent regulations 
for the control of exports and heavy penaltid will be 
incurred in case of any breach of agreement. 

Iron and Steel Trades.—Conditions in the iron arid 
steel and allied trades of South Wales and Monmouth- 
shire continued to display a fair activity and most works 
are favourably placed with orders sufficient to keep them 
engaged forsome time. It is ed that negotiations 
are on foot for the mierger of Messrs. Villiers Tinplate 
Company, Briton Ferry, and Mesers. Briton Ferry Steel 
Company, Limited. Already the Briton Ferry Company 
hasa large holding in Villiers, and it is understood that the 
sanction of the last-named company’s shareholders is 
all that is necessary to ble the tr tion to be com- 
pleted. Further representations by the West Wales 
interests against the proposal of Richard Thomas and 
Company, Limited, to erect a strip mill at Irthlingborough, 
Northamptonshire, have been made, and Mr. enctoe 
has promised a deputation of Welsh M.Ps. to make full 
personal inquiries into the proposal. 








—— 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


Mirpp.essrovucHu, Wednesday. 
The Cleveland Iron Trade.—The continued stringen 
state of the Cleveland pig-iron trade is causing uaniter 
able inconvenience, but some little change for the better 


is promised before the end of the month. Ironmasters 





cannot overtake their heavy arrears of delivery for some 
considerable time, but they hope to be able to arrange 
to re-open their books a week or two hence. Meanwhile 
users of foundry iron eagerly snap up available parcels 


of makes from elsewhere. Midland iron is less easily 
purchased than recently, but substantial parcels from 
that area are arriving at Tees-side works, and odd lots 
of Continental iron continue to come to hand. A 1 
of the latter that arrived as ballast was readily purchased. 
Quotations for Cleveland brands of iron are purely 
nominal, and’ producers’ will doubtless’ readily obtain 
substantially above fixed minitiuth figures when they 
are once more in a position to negotiate. 


et Sevens enlargement of 
production, makers of Bast’ t herhiatite pig are no 
longer able to cope with*demand. As*yet they have not 
fallen much in arrear of delivetiesunder running contracts, 
but output does not now fally’ meet current needs, and 
stocks are light. Under ' conditions, . transactions 
have shrunk to almost vanishing point. Orders*cannot 
be placed at the recently advaneed fixed minimum 
figures, which are based on No. 1 quality of iron at 77s. 
for delivery to areas on the North East coast, and in 
Scotland. 

Foreign Ore.—Little effort is made to put througti 
transactions in foreign ore. Consumers have still large 
quantities to accept against old contracts, and are met 


disposed to discuss new business while’ merchants are 
disinclined to sell until values move upward. Nominally 
best rubio remains at 188. 9d. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are in a strong position. They have many contracts 
arranged and are not keen to make further sales at 
— recognised values which are at the equivalent 
rt gy nedium qualities at 24s. delivered to Tees-side 
fait ntlactured Iron and Steel.—Semi-finished and 
page iron and steel manufacturers have well-filled 
_, poke sas are unable to cope fully with delivery 
wold m . roducers of semi-finished steel are so heavily 
and = they hesitate to enter into further contracts, 


seeking extension of period of supply against 


Sales already made. 
have 


Manufacturers of: finished steel 
work on hand that will keep plant active for some 








Scottish steel industry continue bright. current 
demand is ly i overall and makers 
are having to contend with much pressure for ee 
of certain classes of material. Shipbui i 
has been doing very well for some time, is in in the 
limelight as quite a number of new contracts have lately 
been booked and this will ensure a steady demand from 
the steel works for many months. In addition to recent 
orders, there are prospects of more Admiralty work 
being placed on the Clyde and, on the whole, active 
conditions are likely to be general in this area for the 
best part of this year. In the black-sheet steel trade 
there is still a steady demand on home account and 
order books present a most satisfactory appearance. 
Export lines are dull, especially for galvanised sorts. 
Prices keep and are as follows :—Boiler plates, 
9l. 5s. per ton ; ip plates, 81. 15s. per ton; sections, 
81. Te. 6d. per ton’; ‘black-steel sheets, } in., 92. 58. per 
ton, and No. 24 gauge, in minimum 4-ton lots, 11. 108. 
per ton; and galvanised corrugated sheets; No, 24 
gauge, in minimum 4-ton lots, 131. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron' Trade.—There has been no ¢ 
in the state of the malleable-iron trade over the 
and while makers would welcome additional business, 
they are fairly comfortably placed at the moment. 
The re-rollers of steel bars have quite a fair amount of 
work on hand, and although not able to see very far 
ahead, report that orders keep coming in steadily. 
Prices are unchanged and are as follows :—Crown bars, 
101, 28. 6d. per ton for home delivery, and 91. 5s. per 
ton for rt; and re-rolled steel bars; 91. ls. per ton 
for home delivery, and 7]. 10s. per ton for export. 

Scottish Pig-Tron Trade.—Makers of Scottish 
are still being pressed for deliveries and practically the 
full output for the’ next few months is ed. It is 
the home consumer who is the main source rope he 
business, as there is only a very small proportion of the 
current output being exported, which is very different 
from bygone years, when the Clyde shipments totalled 
several thousand tons per week. Prices continue strong 
and the following are the current market quotations :— 
Hematite, 77¢. per ton, and basic iron, 70s. per ton, both 
delivered at the steel works; and fo iron, No. 1} 
8le. 6d. per ton, and 79s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
fet from Glasgow Harbour for the week ending 
ast Saturday, April 11, only amounted to 221 tons. 
Of this total, 216 tons went overseas and-5 tons coastwise. 
During the corresponding week of last year the 
were 400 tons overseas and 438 tons coastwise, making a 
total shipment of 838 tons. 

Shipbuilding Contracts for the East Coast.—Contracts 
have just been placed with shipbuilders on the east coast 
of Scotland for four vessels—two on the Forth and two 
on the Tay. The following are the particulars :—Messrs: 
The Burntisland Shipbuilding Company, Limited, Burn- 
tisland, have again been favoured by Messrs: the Bryny- 
mor Steamship Company, of Swansea, with an order for 
another modern “‘ economy ” steamer of 9,500 tons 
deadweight. This vessel will be a duplicate of the one 
réeently ordered by the same owners and will be of 
the shelter-deck type, designed for the carriage of grain, 
coal, and general merchandise. Messrs. David Rowan 
and Company, Limited, Glasgow, will supply the triple- 
expansion engine, superheaters, boilers and auxiliaries. 
The same builders have also booked an order for a coal- 
carrying steamer of 1,350 tons deadweight, for Messrs. 
The London and Channel Islands Steamship Company, 
making the third order placed by the same owners with 
Messrs. the Burntisland Shipbuilding Company during 
the past three years. Messrs. David Rowan and Com- 
pany, Limited, Glasgow, will supply the propelling machi- 
nery for this vessel and it will consist of triple-expansion 
steam engines and boiler. Messrs. The Caledon Ship- 
building and Engineering Company, Limited, Dundee, 
have contracted to build two cargo steamers, each of 
5,000 tons deadweight, for Messrs. The Adelaide Steam- 
ship Company, Limited, Adelaide, Australia. These 
new vessels will be 350 ft. in length, and the machinery 
will be avppyed by Messrs. John G. Kincaid and Company, 
Limited, Greenock, who will install it. 
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‘Seventh Kelvin Lecture : 








NOTICES OF MEETINGS. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Tees-Side 
Sub-Centre : Monday, April 20, 6.45 p.m., The Cleveland 
Technical Institute, Middlesbrough. Annual General 
Meeting. Lecture: ‘ Change of Frequency,” by Mr. 8. 
Burns. North-Eastern Centre : Monday, April 20, 7 p.m., 
Armstrong College, Newcastle-upon-Tyne. Annual 
General Meeting. ‘‘ Cineradiography,”’ by Mr. Russell J. 
Reynolds. Transmission Section ; Wednesday, — 22, 
6 p.m., Savoy-place, Victoria-embankment, C.2. 
Electrical Research Association Report. ‘“ A Statistical 
Survey of the Performance of Automatic Protective 
Systems,”’ to be presented by Mr. F. C. Winfield. Insti- 
tution : Thursday, April 23, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. rdinary Meeting. Twenty- 
“The Transmutations = 
Matter by High-Energy Particles and Radiations,” by 
Dr. J. D. Cockcroft. 





INSTITUTION OF CrvEn .—Tuesday, April 21, 


6 p.m., Great » S.W.l, “The Rational 
Design of Steel ng Frames,” by Professor J. F. 
Baker. Birmingham and District A : Thursday, 


A 23, 6 p.m., The James Watt Memorial Institute, 
ta Ht, Annual General Meeting. 

Instrrotion oF Meromantcan Enornrers.—South 
Wales Branch : Tuesday, April 21, 6 p.m., The Royal 
Metal Exchange, Swansea. ‘‘ American Sheet and Tin- 

late Rollin, tice,” by Mr. F. G. Smith. Southern 
: Thureday, April 23, 7.15 p.m., University 
College, Southampton. Thomas Lowe Gray Lecture : 
** The Future of Steam ion,” by Mr. John Johnson. 


Institution: Friday, April 24, 6 p.m., Storey’s-gate, 
8.W.1, General Meeting. Second Report of the Welding 
Research Committee. 


Nortu-East Coast Instrrvtton oF ENGINEERS AND 
SurpsurLpERs.—Tees-Side Branch ; Thursday, April 23, 
7.30 p.m., The Cleveland Scientific and Technical Insti- 
tution, Corporation-road, Middlesbrough. * Modern 
Developments in Air Compressors and in the Use of 
Compressed Air,” by Mr. R. L. Quertier. Institution : 
Friday, April 24, 6 p.m., The Mining Institute, W: te- 
road, Newcastle-upon-Tyne. “ lernising the ‘ Silver- 
pine’ and ‘Silverlarch’ and Increasing their Service 
Speed,” by Mr. R. C. Thompson. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








CanENDARS.—We have received useful daily tear-off 
calendars, from March 1, 1936, to February 28, 
1937, from Messrs. The British Power Boat Company, 
Hythe, , and from Messrs. Richard Klinger, 
Limited, 120, Southwark-street, London, 8.E.1. © 
former embodies a daily tide table for Dover, Hythe, 
Southampton, Portsmouth and Cowes. 





Lauro or H.M.S. “ Hypmrron.”—H.M. destroyer 
Hyperion was launched from the Wallsend ~ of 
Messrs. Swan, Hunter, and’ Wigham Richardson, Limited, 
on’ April 8. The vessel has a displacement of about 
1,400 tons and will be propelled by 34,000-s.h.p. geared 
turbines driving twin screws. These engines, together 
with the oil-fired water-tube boilers, have been con- 
structed by Messrs. The Wallsend Slipway and Engineer- 
ing Company, Limited. The Hyperion, which constitutes 
the forty-fourth destroyer constructed the firm, was 
ordered in Devember, 1934, under the 1934 programme. 





Leoror® oN Hosprrax, Consrrvorion.—A_ public 
lecture held under the auspices of the Chadwick Trust 
and entitled ‘ Modern Hospital Construction,” was 
delivered by Mr. L. G. Pearson, F.R.1.B.A., in the oy 
Jarvis Memorial Room at the Royal Institute of Britis 
Architects, 66, Portland-place, London, W.1, on Thurs- 
der April , at vu: p.m. Mr. Re —_ : — 

ygiene, ventilation, heating, pumbing, &c., in relation 


to new Further culars 
regarding the Chadwick public Lectures, ission to 
which is free, may be obtained from the secretary to the 


Trust, 204, Abbey House, Victoria-street, London, 8.W.1. 





Crystat Patace Sconoon or Enorvezrmc.—The 
190th distribution of certificates obtained by students 
of the Crystal Palace School of Practical Engineering, 
London, 8.E.19, took place on April 7, at the School. 
In the first year’s course of mechanical neering, six 
certificates were awarded on the results of the lecture 
examination on ‘“‘ Steam and the Steam Engine.” Four 
certificates were given for good work done in the drawing 
office, five for proficiency in the pattern and fitting shop, 
and two were gained by students in the electrical section 

School. year’s course’ in civil 
engineering, three were awarded and the 
School Medal was presented to Mr. L. Finney, he having 
obtained the necessary eight certificates, none lower 
than third in order of merit. The chair at the distri- 
bution was taken by Mr. F. W. Mackenzie Skues, F.S.E., 
past president of the Society of Engineers, who in the 
course of his address to the students, steted that a spell 
in. the colonies or in some little-developed part of the 
world constituted’ excellent training for the young civil 
engineer. In such places special tools, materials, and 
tackle were not always available, but notwithstanding 
this a man was expected to turn out a first-class piece 
of work all the same. In. returning thanks to Mr. Skues, 
the principal, Mr. Maurice Wilson, M.Inst.C.E., stated 
that he wished head masters would not keep boys at 
school until they were 18.or 19. When a boy desired to 
become. an engineer it was his opinion that he should 
commence his training at the age of 16. 





R 


ING. 


426 





ENGINEE 


SILVER JUBILEE,” 


(For Description, see Page 


WITH 


438.) 


LIFEBOAT ‘“ ROYAL 


[APRIL .17, 1936. 


CONE PROPELLERS. 





S:4G4 (OCR be Maley 
: . 
iiineee 19). \0 te 20 | 
ae A )catosda Yoel 
Wi Gus .vwomgiany seme 
Ty 


1th: 


et Bg aS 


= 


” 


— 
we 


eae sorte nti 


“atilfve fine 


tee ot 


Fie. 2. 


Facts apovr British Ramways.—The British | British railways showing the routes of the various 
Railways Press Office, 35, Parliament-street, London, | famous main-line expresses, are also included. Copies 
S.W.1, has just issued, on behalf of the four main-line | of the booklet are obtainable gratis from the British 
railway companies, the 1936 edition of the little book | Railways Press Office at the address given above. 

Facts about British Railways. This publication, which 
comprises 32 ges, contains a very great amount of | 
facts and statistics relating to such matters as traffic 
receipts and expenditure, services and equipment, |—In co-operation with the Building Research Station, 
passenger services, foodstuff and freight services, loco-| the Cast Concrete Products Association, Limited, 20, 
motives, carriages and wagons, hotels and catering, docks | Dartmouth-street, London, 8.W.1, has been conducting 
and steamships, and track and signals. Column diagrams | for some years an investigation on the manufacture and 
of railway receipts and expenditure, and a map of the | properties of cast stone. As a result of this work, a 


Specrrication ror Cast on RECONSTRUCTED STONE. 
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| specification for cast or reconstructed 
| prepared, with the approval of the Buil 
Station, and has recently been issued. : 
| clauses relating to composition, aggregates, cemen 
ments, surface texture and colour, curing and matu 
and also lays down iculars of strength and 
| meability tests. Methods of conducting these tests, rv —~4 
mendations for the composition of the mortar for be m oo 
and pointing east stone, and details of finishes are set ° n 
in appendices. Copies of the Specification, price <s- © - 
| are obtainable from the Association at the address g'v° 
above. 
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LUBRICATING OILS. 


THE prodigious rate of consumption of liquid 
fuel and lubricating oil by the tens of millions of 
internal-combustion engines now in use, is increased 
annually by the demands of millions of new engines, 
The fuel and oil, with the exception of an incon- 
siderable part, are procured from crude petroleum. 
The problem of supply would have been simple 
if crude oil, wherever found, were of an unvarying 
composition, and if the constituents of the substance 
were in just the right proportion to satisfy require- 
ments with nothing left over. Any possible balance 
would be destroyed, however, by the requirements 
of one decade differing from those of another, and 
sometimes changing even more frequently. It is 
within living memory, for instance, that lamp oil 
alone was required from crude petroleum and other 
products burned to waste. The heavier distillates 
later became substitutes for the relatively expensive 
animal and vegetable lubricating oils, and uses were 
found gradually for other products, but during the 
development of the refining industry there was 
always too much of some products if enough were 
produced of those in demand. The position reached 
a climax on the demand for the earlier waste product, 
that is, the petrol fraction, increasing out of all 
proportion to that for lamp oil and other heavier 
distillates. It is fortunate for the users of motor 
cars that on the advent of the cracking process, 





ratios only, because of an inherent tendency to 
knock. This difficulty has been overcome, to a 
considerable degree, by the cracking process, and 
in large measure by the use of tetra ethyl lead. 

Discovery and development have been led by 
economic necessity to keep pace with changing fuel 
requirements, and the same factor is now leading to 
an extension of the supply of oil having the special 
characteristics required for the lubrication of the 
pistons of internal-combustion engines. These 
arise from the reciprocating motion of the piston in 
the cylinder, and the necessity for providing a high- 
pressure seal between the two members. A load 
carrying oil film such as builds up between a bearing 
and a journal having unidirectional motion in it 
cannot be formed in the conditions mentioned. 
| Lubrication depends therefore on “ oiliness,” or the 
| ability of the oil to adhere to metal surfaces, and 
|this quality is not dependent on viscosity. The 
|larger part of the oil supplied, the proportion 
increasing with wear, is not used as a lubricant, but 
as a stream of sealing liquid passing slowly through 
the clearance space into the combustion chamber. 
|The oil should not evaporate while passing the 
piston, and it is most desirable that it should not 
decompose or oxidise en route to products tending 
to stick up piston rings. The oil, having passed 
into the combustion chamber, cannot be recovered ; 
at least, no method has been suggested, and it seems 
necessary to dispose of it by incineration, This 
process is assisted if the oil is of relatively low 
viscosity, and tends accordingly to disperse readily 
to fine particles. It can in this state compete with 
the fuel for the oxygen of the air supply, and 
combustion occurs with the minimum of residue. 

The view may usefully be taken that the heavier 
| distillates from crude petroleum are the least 
expensive available substances, having in consider- 
able degree the properties required for sealing the 
high-temperature clearance spaces between the 
pistons and cylinders of internal-combustion 
engines, while incidentally providing some measure 
of lubricating value. The rate of flow of the sealing 
stream of oil in a particular engine at any working 
temperature depends on the viscosity of the oil 
and the dimensions of the clearance space. The 
rate of oil flow will increase as the width of the 
clearance space increases with wear unless the 
viscosity of the oil is increased in proportion, and 
it would be sound economy to grade all oils intended 
|for piston lubrication by a universal system of 
|numbers representing degrees of viscosity. This 
| was proposed by the Society of Automotive Engin- 
eers in America some time ago, and has come into 
general use there. The stage has been reached 
that many service stations in that country supply oil 
of the S.A.E. number suitable for the degree of 
cylinder wear of the customer's engine, on the 
assumption that the factor is proportional to 
mileage. A particular S8.A.E. number indicates 
a narrow range of viscosity at a standard tempera- 
ture. Seven grades are specified and indicated by 
S.A.E. numbers 10 to 70 by steps of 10, and for 
severe winter use there are two further grades, 
Nos. 10W and 20W, for easy starting in the condi- 
tions. The S.A.E. numbers are based on Saybolt 
viscosities taken at 130 deg. F. for oils Nos, 10 to 40, 
at 210 deg. F. for oils Nos, 50 to 70, and at 0 deg. F. 
for the two special winter grades, 

An oil of a particular S.A.E, number may be a 
suitable sealing fluid and provide a normal rate of 
consumption at working temperature, but become 
unduly thick when the engine is cold. The effect is 
to make starting difficult, and incidentally to 
increase cylinder wear through inability to flow 
freely into the clearance space until the temperature 
is raised. On the other hand, an oil of a viscosity 
facilitating starting and flowing readily into the 
clearance space when cold may run so rapidly at 
working temperature that rate of consumption 
becomes unduly great. The degree of change of 
viscosity with change of temperature varies accord- 
ing to the nature of the crude from which the oil is 
procured, and it is apparent, therefore, that in 
addition to 8S.A.E. numbers indicating viscosities at 
particular temperatures, a system of classifying oils 
according to the manner of variation of viscosity 
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the more abundant crude oils were suitable for use 
in motor-car engines at uneconomic compression 





with temperature is required. The “ viscosity 
index” system has been devised for this purpose 
by Messrs. Dean and Davis, and has been widely 
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adopted in the United States. 
100 is assigned to oils from Pennsylvania crude, while 
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greater than any reduction of friction brought about 


A viscosity index of | products in ring grooves may be several times| Austria. Dr. Keutner’s survey covered such moun- 


tain regions as the Tyrol and the Vorarlberc, 


a zero value is given to asphaltic base coastal oils, | by exceptional oiliness, and in the circumstances, | thus embracing a wide range of conditions both as 
these having been found to exhibit the maximum a sacrifice of some degree of oiliness is justified, | regards costs and methods of construction. Labour 


change of viscosity with change of temperature. 


oil from an unknown source, or any blend of differing | primary substances responsible for the property of 
varieties will, on the Dean and Davis system, have | oiliness differ from those responsible for the un- 


a viscosity index falling between the extreme values 


of 0 and 100, provided that the oils referred to the | that after removing the good with the bad primary 
system have been refined by the conventional acid- | substances, the good ones may be restored. 


treatment method. 

The ideal sealing oil would be of invariable | 
viscosity, but such oils do not exist in nature. The | 
Pennsylvania oils do, however, approach the ideal | 
more closely than others more widely distributed. | 
The result is that the demand for these oils outruns | 
the supply ; the best evidence being that Pennsyl- 
vania crude commands currently twice the price 
of, for example, the mid-Continent variety, although 
the petrol fraction procured from the former, being 
paraffinic, is inferior in anti-knock value. 

The relatively flat viscosity curve of the 
Pennsylvania oils is attributed by many authorities 
to the content of paraffinic substances which contain 
relatively more hydrogen in the molecule than the 
naphthenes present in larger proportion in other 
oils. This view is supported by the fact that by 
hydrogenation, the viscosity index can be made 
greater than the maximum of 100 possessed by 
Pennsylvania oils refined by the conventional method. 
It has been discovered, however, that the paraffinic 
substances possessing the high viscosity index of 
Pennsylvania oils can be procured from other oils 
by the use of solvent extraction to separate them 
from the less desirable constituents. Solvent 
extraction processes, as would be expected in the 
circumstances, are now being developed with great 
rapidity and in considerable variety. These pro- 
cesses were discussed at the 168th meeting of the 
Institution of Petroleum Technologists, on Decem- 
ber 10 last, papers being presented for the purpose 
by Messrs. Wiggins and Hall, Colonel S. J. M. Auld, | 
and Messrs. Hunter and Nash. The underlying 
idea of all of the processes is to add to the oil to be 
refined a non-hydrocarbon substance (solvent) not 
miscible with it in selected conditions, but having 
the power to extract or dissolve out the less desirable 
substances. The solvent containing the extract, 
because of its tendency not to mix intimately with 
the oil, can be separated from it by gravity or by 
centrifuging. A suitable solvent substance can 
then be separated from the extract dissolved in it, 
by distillation, and used to repeat the refining 
The undissolved portion of the oil contains 
the desirable paraffinic constituents of the original 
sample, possesses a relatively high viscosity index, 
and is largely free from substances decomposing or 
oxidising readily to products tending to stick up 
piston rings. 
that, “ Generally speaking, the lubricating oils which 
can be produced by solvent refining have charac- 
teristics ranking them with hydrogenated oils . . 


process. 


and in addition to the production of these high- | tial. 


grade oils, comparatively high yields of medium- 
grade oils can be produced from low-grade stocks.” 
The last statement is somewhat significant in that 


it constitutes a warning that a solvent extracted oil | treatment may be carried out with the aid of fascine 


is not necessarily “ high grade.” The crux of the 
matter is that by solvent extraction the high-grade 


constituents can be taken out of a stock containing | 


them, but the process does not make them. Therein 
it differs from the hydrogenation process. Both 
differ from the conventional acid-refining process by 
which, without increasing viscosity index, certain of 
the undesirable constituents are converted by 
chemical action to “ acid tar,”’ and cannot therefore 
form part of even low-grade lubricating oils, but 
remain with the refiner to be a difficult disposal 
problem 

The question arises as to whether solvent 
refining removes from the high-grade oils more of 
the substances providing ‘ oiliness ” or lubricating 
value by oxidation than acid refining. There seems 
to be little doubt but that oiliness is a valuable 
property so far as the reduction of piston friction is 
concerned, but the source of the effect is stil] some- 
thing of a mystery. It is quite certain, however, 
that the secondary piston friction due to the 
accumulation of oxidation and decomposition 


| genation. 


The first-mentioned authors conclude | 


_| that the separate examination of each case is essen- 


wanted products. There is then the possibility 


The effect of oiliness or the lack of it, on piston 
friction cannot be determined by journal-bearing 
experiments, because in these the secondary friction 
effect mentioned is inappreciable. Nevertheless, the 
journal-bearing experiments described by Colonel 
S. J. M. Auld in his paper are of some interest. 
The trial results, taken at their face value, show 
that the solvent refined oils are superior in respect 
of both seizing temperature (S.T.) and coefficient 
of friction taken at the temperature of the minimum 
value (« min.). The results display some incon- 
sistencies, for example, the best conventionally 
refined oil was found to seize at 210 deg. C., # 
min. being 0-00075, whereas the values obtained 
|by King and Jakeman under similar conditions 
ran to 300 deg. C., and 0-0005. It appears, 
therefore, that the solvent refined oils were com- 
pared with inferior conventionally refined oils, or 
more probably that the testing machine was not 
giving true results. Considering the results obtained 
from the trials of the two solvent refined oils, it 
may be significant that the one refined to have a 
viscosity index of 110, that is a value greater than 
that of a conventionally refined Pennsylvania oil, 
and possessing in addition the higher viscosity by 
a considerable margin, was found to seize at a lower 
temperature and run to a somewhat higher « min., 
than the other, refined to have a viscosity index of 
97 only. 

Solvent refining was devised by Edeleanu to 
procure superior lamp oils from Roumanian crudes, 
and his name is associated with the liquid sulphur 
dioxide process. A lamp oil must be clean burning, 
and this quality is possessed in the greatest degree 
by the paraffins because of the relatively high 
proportion of hydrogen in the molecule. Edeleanu’s 
process effected the extraction of the non-paraffinic 
constituents from petroleum distillates that were 
otherwise inferior lamp oils. It is somewhat 
remarkable that the production of a superior motor 
lubricating oil is also dependent on _ selecting 
constituents containing hydrogen in maximum 
proportion, or on adding that element by hydro- 





THE USE OF WIRE NETTING IN 
REVETMENT WORK. 





Tue most effective and economical procedure to 
be followed in the process of protecting or training 
|river banks depends on so many local factors 


Where a suitable kind of rubble is easily 
obtained, banks liable to erosion may well be pro- 
| tected by pitching. On the other hand, if a supply 
| of suitable rubble is not readily obtainable, the 
| aprons or mattresses, made of brushwood, preferably 
of willow. At the present time, wire netting is being 
increasingly used for the purpose, particularly in 
circumstances in which the work must be carried 
out in the least possible time, as in the case of the 
sudden failure of a river bank, or railway embank- 
ment. Experience gained during the past decade, 
or so, in several Continental countries, as well as 
in the United States, indicates that netting may 
be employed with good effect in what may be 
regarded as the lighter type of river-training works 
|in general. The class of work now referred to| 
consists of revetments of training works constructed | 
by containers of various forms filled with stones 
of irregular sizes. 

A review of the range of application and practices 
adopted has recently appeared in a brochure by 
Dr. C. Keutner, entitled Die Verwendung von 
Drahtnetzkdrpern im Wasserbau,* following upon 
a tour through different parts of Germany and 

* Published by R. Oldenbourg: Munich and Berlin 
[Price 3.20 marks. } 





An | There seems to be a possibility, however, that the | is a very important factor in work of this kind, and 
| the information given on the point cannot, of course, 


easily be’ translated into terms for use in countries 
other than those referred to, nevertheless, it will be 
clear that wire-netting offers many advantages 
when speedy construction is essential in places 
situated some distance from a supply of material 
suitable for masonry. A practical point of interest 
is that the use of netting enables construction to be 
carried out during winter months, and, moreover, 
with the minimum amount of work upon foundations. 

If the work to be undertaken is near a town, 
and transport is cheap and quantities of suitable 
material are available, wire netting construction 
may well prove to be more expensive than masonry, 
especially if the work is to be of a permanent charac- 
ter. On the contrary, netting is generally the more 
economical of the two methods in mountain districts, 
where usually suitable rubble is available on, or 
near, the site. Where the required supplies of 
rubble are some distance from the site, it is possible 
that the material can be more economically trans- 
ported by means of barges, than by light railways. 

When wire netting and fascine-work are possible 
alternatives in a particular case, it is necessary to 
consider the kind of wood available for the latter, 
alderwood, for example, possessing a working life 
of only 4 years, compared with 40 years to 50 years 
for well-arranged wire mesh. Both fascines and 
netting are adversely affected if sewage or vegetable 
acids are present in the water, while netting may 
also suffer in districts where there is present smoke 
from foundries. Drift-wood and debris generally 
may easily become a source of damage to wire 
mesh, while the sharp edges and irregular shapes 
of the filling used appear in some cases to have 
contributed to the failure or breaking of the netting. 
To reduce these risks a mesh of the largest possible 
size is recommended for use in streams with strong 
currents, and the wire may be protected against 
impact from floating debris by means of an outer 
covering of a layer of hard stone placed over the 
netting and rubble work. 

The revetment may take various forms, the 
cylindrical bolster or sausage being usually preferred 
if long stretches of a river bank require protection, 
due to the fact that this is easily constructed. In 
other cases, the rectangular container, or the mattress 
form are more suitable. When considerable quan- 
tities of netting are needed from time to time at a 
particular place, a supply may be prepared before- 
hand ready for use. This is done in certain parts 
of Austria. In these cases the bolster form is 
found to be best adapted to general purposes. 
While the mattress form is the most convenient 
for use in the protection of inclined banks of rivers. 
mattresses of netting are sometimes even substituted 
for masonry in operations carried out during 
frosty weather. One instance referred to by Dr. 
Keutner is that of a raised footpath of concrete 
built across a stream at Rosenheim, a layer of rubble 
9} in. (0-25 m.) in thickness being used with netting 
of 14 in. (7 em.) mesh on a slope of 1 in 2. 

The wall arrangement of rectangular netting 
containers is, in general, to be preferred when 
wire mesh is employed in the construction of spill- 
ways and weirs, in connection with which concrete 
foundations are sometimes used. This form has 
been used in combination with fascine-work for 
both longitudinal and cross-training impounding 
walls at various points on the river Isar. Granite 
foundations have been employed in certain sections 
of the work that has been carried out on the banks 
of this particular river. In work at Auerbach, 
a wall of netting revetment proved to be an effective 
means of counteracting the undercutting of 4 
bank on the downstream side of a weir. The 
permissible ratio of height to width of such walls 
depends partly on the strength of the current. For 
instance, in a river having a strong current, at 
Rissbach, the ratio of 1:2-7 is employed; in 
another case, on the banks of the Greater Ache, & 
wall of rubble revetment 2-63 ft. (0-8 m.) high and 
3-3 ft. (1 m.) wide was constructed in sections 
measuring 13+2 ft. (4 m.) in length, which were 
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built between stakes placed 4-45 ft. (1-35 m.) 
apart, and tied together in a longitudinal direction 
by two rows of battens. 

[t is occasionally necessary to deal with streams 
subject to great variations of flow, due, for example, 
to the melting of snow on the upper and mountain 
reaches of rivers, such as the river Lech, in the 
Vorarlberg. Here, ease of handling is an important 
factor, since the stream may rise and flow over its 
banks in a very short time. In some cases it 
has been found expedient and economical to place 
the filling in gunny bags, these being,.in turn, 
enclosed in the netting. This procedure makes it 
possible to use small size material and gravel that 
would otherwise be unsuitable, but the method is 
of limited application, because the bags deteriorate 
quickly. Although the use of gunny bags should 
usually be confined to work of a temporary character, 
this form of work may be used with advantage in 
reclamation and river-training operations that are 
carried out in stages involving a series of lines of 
bags, the area enclosed behind any one line being 
drained before a new line is placed in position. 
The bagged gravel helps to make up the ground lying 
behind the more permanent and final netting con- 
struction. 

In view of the fact that an appreciable amount 
of damage done to the netting is caused by floating 
debris, it might at first seem advisable to protect 
the work with a layer of concrete. Such treatment, 
however, tends to lessen the flexibility of the work 
as a whole, and robs it of one of its important 
characteristics ; the flexibility which it possesses 
enables the mass of rubble to securely bed itself 
well down on to the bottom of the stream. Circum- 
stances may arise in which a departure from this 
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|dealt with in detail in the paper. In the third | 94 per cent. of the coal mined in this country was 
|section of the exhibition were displayed miscel-| utilised in solid form as coal or coke, and that even 
|laneous specimens of interest in connection with | if hydrogenation and other forms of treatment 
| corrosion, and these included wrought-iron bolts and | developed rapidly, the burning of solid coal must 
| other articles from various sources, an old iron continue for many years to be one of our major 
| wedge and masonry cramp from a church in Somer- | industrial processes. Yet far less money had been 
| set, dating back to the seventeenth century and later, | spent on research with a view to the improvement 
|a graphitised cast-iron colliery tram rail probably of solid fuel-burning appliances than in the direc- 
at least 100 years old; photographs and descrip- | tions he had mentioned. Of the amounts that were 
| tions of the ancient iron pillar of Delhi and the | spent, probably the largest came from members 
| iron column at Dhar, Central India, and a 50 per|of the association, while the Government contri- 
cent. rhodium-iron alloy similar to that made by | buted through the Fuel Research Board and assis- 
Faraday and possessing remarkable resistance to| tance was also given to the departments of fuel 
mineral acids. Photographs of corrugated roofing | technology at the universities. These activities 
|sheets of various special ferrous materials under- | were not, however, linked, and what was wanted 
| going practical exposure tests at the East Hecla | was a central body which would not merely serve 
| Works, Sheffield, of Messrs. Hadfields Limited, | as a clearing house, but actively stimulate co-opera- 
| were also exhibited. In this connection it is inter- | tion and itself initiate research. The council had 
|esting to note that when presenting the paper by | therefore come to the decision to form a research 
Mr. Main and himself on April 7, Sir Robert added | department, which would provide such a link. 
that these experiments had already been in progress | As a first step the Mining Association had been 

f| approached, and had given a most encouraging 


|for some eight and a half years. Four types of 
response. Before such a department could be 


|material were being tested, namely, an ordinary 

British sheet ; a British copper-steel sheet con- | started, however, it must be ensured of the support 
taining 0-35 per cent. of copper; an American|of a sufficient number of members, and he hoped 
| copper-steel sheet containing 0-22 per cent. of copper; | that would be available. Research on a large 
|and an ingot-iron sheet. The sheets, in pairs for|scale into the utilisation of coal was bound to 
each material, one painted and the other unpainted, | come. The association had a valuable opportunity 
had been fixed in adjacent positions in each of four | of taking a lead in this matter and of securing for 
selected locations on the roofs of the works. In| manufacturers of coal-burning appliances a measure 
some of the unpainted sheets, the ingot-iron material | of influence over the future of research which they 
was becoming perforated in places. The copper | could not otherwise hope to achieve. 
steels, however, whilst slightly losing thickness, 
were corroding at about one-third the rate of the 
ordinary steel sheets. The extra cost of the copper 
steel was quite small and the saving to be effected, 
judging from the results obtained, should lead 
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Tue Execrric Arc AND ITs APPLICATIONS. 


In a discourse on ‘‘ The Electric Arc and its 
Applications,’ which he delivered at the Royal 





general principle may be desirable, as in the case of 
a weir 10 ft. (3 m.) wide at the crest and 180 ft. 
(55-3 m.) long, constructed across the river LIller. 
Here bolsters of netted rubble were made 2-57 ft. 
(0-87 m.) in diameter, and placed between layers of 
stone, after which the work was finished with an 
outer covering of concrete, 4 in. (10 cm.) in thickness. 

As regards corrosion, the substitution of alloy 
or special steels for galvanised iron in the manufac- 
ture of the netting depends almost entirely on the 
factor of cost; there is a need for a cheap wire 
made of steel capable of withstanding a considerable 
degree of corrosion. The question of finishing off 
the cut edges of netting is also a matter that requires 
attention. Different sizes of mesh appear to be 
preferred in certain regions, but the size most 
frequently used, according to Dr. Keutner, was of 
wire ,'; in. (3 mm.) diameter, the mesh being 23 in. 
(60 mm.) wide. This is about the stoutest that 
can be manipulated without difficulty. 


finally to considerable economy. 


Bridge. 


ferry. 


be costly. A census taken in 








417 per cent. above that for 1914. 








NOTES. 

EXHIBITION OF CORRODED IRON AND STEEL. 

Ix connection with their paper before the Institu- 
tion of Civil Engineers on “ Corrosion of Iron and | 
Steel,” which we reproduce in abridged form else- 
where in this issue, Sir Robert Hadfield, Bt., F.R.S., | 
and Mr. S. A. Main had prepared an interesting series | 
of exhibits which remained on view in the upper | 
hall of the Institution for several days after the | 
reading of the paper on April 7, The exhibits were | ‘ : 
divided into three main sections, the first of which | Tespectively. The congestion was less than at 


result from easing the bends. 


the cost of which would be uncertain. 


was devoted to specimens from the researches of Blackwall. It was added that the committee were 


the Committee of the Institution on the Deteriora- | Considering how the best solution of the problem 
tion of Structures Exposed to Sea Action. These | ™ight be reached. 

included mechanical-test specimens and micro- | , ’ ; 
photographs representing the 15 types of ferrous |CoaL APPLIANCE MANUFACTURERS AND RESEARCH. 
materials prepared for the Committee. The second! Speaking at the annual general meeting of the 
section contained specimens illustrating the authors’ | Coal Burning Appliances Makers’ Association, which 
own researches. Among many others, the specimens | was held in London on Tuesday, March 31, the 
of chromium steel of various grades, tested in colla- | president (Colonel J. H. M. Greenly) referred to the 
boration with Messrs. Ransomes and Rapier, | question of research, which, he said, in its potential 
Limited, Ipswich, to establish their suitability | significance perhaps outweighed all the other 
for use in the construction of the sluices for the | activities of that body. As far as it affected the 
Sennar Dam, were shown, as were also the speci-| design and performance of coal-burning appliances, 
mens attached to marine buoys. Particularly | research on a very large scale, involving expendi- 
ture amounting to many millions of pounds, had 
brought the important processes of hydrogenation, 
low-temperature carbonisation, and other special 
methods of treating coal to a stage where they 
justified great hopes for the future of the coal 
industry. It must not be forgotten, however, that 


interesting were the specimens of the various special 
steels after immersion for twelve months in the sea 
in the Gulf of Paria, Trinidad. The appearance of 
these specimens was plainly indicative of the 
—* difficult nature of the conditions in- 
roly 


All these researches, it will be recalled, are 





Cross Rrver TraFFic Factritres in East Lonpon. 


At the meeting of the London County Council on 
Tuesday, April 7, the Highways Committee reported 
that they were considering the question of improving 
the cross-river facilities for traffic east of the Tower 
At present these consisted of the Rother- 
hithe and Blackwall tunnels and the Woolwich 
Though the boats used on the last of these 
were being enlarged, there was a limit to what 
could be done in this direction, and the maximum 
transport capacity was being approached. Dupli- 
cation of the ferry up or down stream would 
Blackwall tunnel 
showed that the traffic on two days in July, 1935, 
was 11-3 per cent. in excess of a similar figure for 
1934, 66 per cent. above that of 1930, and about 
Delays were 
often serious, owing to the narrow width (16 ft.) 
of the carriageway, the sharp bends, the presence 
of slow-moving vehicles, and the position of the 
northern entrance in the busy East India Dock- | 
road. The northern approach could be improved} An arc discharge was essentially similar to what 
by widening, but only a small advantage would 
In any event, this 
would be a very difficult engineering operation, 
As regards | across the arc must always be sufficient to ionise 
Rotherhithe tunnel, a census showed an increase of 
19 per cent. in 1935 over 1934, the figures for 1930 | the thyratron, which was a tube containing a 
and 1914 being 66 per cent. and 250 per cent. 


Institution on Friday, April 3, Lord Rutherford 
recalled that his subject had a certain historic 
connection with the body he was addressing, since 
it was in that building that Davy had made his dis- 
covery of the arc over one hundred and thirty years 
ago. In the arc a flow of heated gases took place 
from the positive to the negative electrode, and 
this stream could be deflected by a magnet. It 
had also been found that the are had a unilateral 
conductivity due to the emission of electrons from 
the negative pole. The actual phenomenon of the 
arc was, however, very complicated, and had only 
been properly understood within the last decade, 
as the result of investigations into electric discharges 
through gases. When such a discharge was initiated 
by making the cathode hot and applying a potential 
between the anode and the cathode, the negative 
carriers of electricity began to move and to knock 
electrons out of the cathode. These electrons in 
turn produced new carriers which were also set in 
motion, so that the whole process was repeated on 
an increasing scale. If the distance between the 
positive and negative poles was decreased, a point 
was reached when a sudden rise of voltage occurred. 





| Speuapen under these conditions, except that the 
| heating of the cathode was due to the current itself. 
|It was also important to notice that the voltage 
'the molecules. This property was made use of in 
| certain amount of inert gas, so that the discharge 
| through it was more of the nature of an are than 
lof a sustained electron stream. This device 
| could be used in connection with a small voltage 
|to start a large current, and was employed not 
only in the laboratory for such work as counting 
electrons, but industrially for the control of electric 
welders. Another application of the arc to welding 
was to be found in the atomic hydrogen system, 
where two small tungsten electrodes were made hot 
enough to dissociate a hydrogen stream, the resulting 
atoms being sufficient to raise the metal to be 
welded to a very high temperature. Mention might 
also be made of the mercury vapour rectifier, in which 
use was made of the property that the arc would 
only burn if the cathode were hot. In this case the 
arc concentrated itself on a small spot which moved 
irregularly and rapidly over the surface of the 
mercury cathode, the current density being 4,000 
amperes per square centimetre or more, and the 
temperature between 2,000 deg. and 3,000 deg. C. 
This arc could also be controlled by a grid, as in the 
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thyratron. Finally, there were the hot cathode | have been placing themselves. There is, however, a | foot of generating surface. The second slide showed 


mercury-vapour lamps, which were being increasingly 
used for lighting. The pressure existing in the 


tubes used for this purpose varied from very low | of indentured apprentices, a point of the greatest | of the superheater, the fire-row tubes being 


very noticeable increase in the number of boys 
entering the engineering trades, and the proportion 


|a boiler as fitted in the S.S. Conte di Savoia.* 


In 
this case there were only four rows of tubes in front 
2 in. 


~ 


figures to 30 atmospheres, the latter giving a large | importance in the work of the Association, has also | in diameter by 13 ft. 2 in. long. The third slide 


amount of light at a very high efficiency 


Evecrriciry Suprry rx CANADA. 


|increased. It is gratifying to note that the Council 
|is prepared to extend the work of the Association | 
to the Greater London area, into which many | 


showed a similar boiler for the new Holland. 
American liner Prinsendam. Again there were only 
four rows of tubes in the first nest. The pressure 


According to a return made as part of the Census thousands of families have moved. Contacts have |was 600 Ib. per square inch, with a superheat 
of Industry, 1934, by the Transportation and Public | lready been made at Dagenham and Downham, | temperature of between 760 deg. F. and 770 deg. F. 
Utilities Branch of the Canadian Bureau of Statis- | and it is hoped that committees may be formed on | The efficiency was 87-5 per cent. The evaporation 


tics, the output of electricity in the Dominion 
during the year amounted to 21,197,124,000 kWh, 
which 22 


was 


these estates this year. Subscriptions and dona. | 
tions, however, are urgently needed both for the | 


per square foot of boiler area was 113 Ib. per hour. 
These figures could well be compared with those 


per cent. in excess of the 1933 | current operations of the Association and also to| quoted in Tables A and B of Admiral Whayman’s 


output, and 17 per cent. more than that of 1930,| meet the additional expenditure entailed by the | paper. 


the previous peak year. A large part of this 


new developments, and all persons in sympathy | 


The fourth slide showed a land-type boiler 


increased output was occasioned by the supply | With, and desiring to support, this quietly performed | arranged for coal firing. Again there were four rows 


of energy at off-peak rates to electric boilers. In 
fact, during the year, the consumption under 
this heading was no less than 5,337,133,000 kWh, 
or per cent. of the total. About 90 per 
cent, of this quantity was used in the pulp and 
paper industry, this percentage being rather lower 
than in the previous year. In addition, 8,360,423,000 
kWh, or 39-5 per cent. of the total, was supplied to 


25 


the pulp and paper industry for power and lighting. | 
The output under this heading, as well as to the | 


electro-metallurgical and electro-chemical industry, | 
was also in excess of that of 1933. As in this| 
country, the domestic consumption continued to grow 
during the years of depression. In 1934 it amounted | 
to 1,717,090,000 kWh, or 4 per cent. above that of | 
1933. This growth, however, was not general. In| 
Quebec, in fact, the number of domestic consumers 
actually decreased. Of the total output of 
21,197,124,000 kWh, 20,817,309,000 kWh, or over 
8 per cent. were produced by water power. The | 
total installed capacity of hydro-electric plant was | 
7,547,035 h.p., or about 17 per cent. of the total | 
that could be installed under present-day practice. | 
The total number of consumers was 1,660,079, the 
iverage number of domestic consumers per 100 of | 
population being 12-75. Taken by provinces, the | 
highest average was in British Columbia, with | 
17-81, followed by Ontario with 17, and Quebec 
with 12°55. The line mileage was 56,214, of which 
18,102 miles was carried on wooden poles, 6,019 
miles on steel towers or poles, and 485 miles on 
concrete poles. There were 1,608 miles of under- 
ground and submarine cables. 


GUIDANCE IN APPRENTICESHIP. 

For many years now the Skilled Employment and 
\pprenticeship Association has done excellent work 
in promoting, through affiliated committees, the 
welfare of boys and girls by encouraging, and 
assisting them, to enter skilled trades, and in con 
tinuing this encouragement and advice after they 
have entered a trade. The Association also keeps 
a register of employers and assists them to find 
suitable young persons for instruction in skilled 
trades. Other objects of the Association are 
arouse the interest of employers, trade unions, and 
the general public in the industrial training of boys 
and girls, to disseminate information on the subject, 
and to watch legislation affecting such training. 
\ffiliated commistees are at work in Bethnal Green 
and Shoreditch, Fulham, North Lambeth, St. Pan 
cras and Stepney, while the Association, whose 
central office is at 38, Denison House, 296, Vauxhall 
Bridge-road, London, S.W.1, acts as the adminis- 
trator of the East London Apprenticing Fund. The 
thirtieth annual report of the Council of the Associa- 
tion, which has recently been issued, shows that 
627 boys and 238 girls were placed, as apprentices 
and learners, in va.ious trades and occupations 
during 1935. Of the boys, 239 entered the engin- 
eering and heavy metal trades, 41 the instrument- 
making industry and 50 the jewellery and light metal 
trades, while 118 were put into clerical and ware- 
house occupations. The Council adds that a notice- 
able feature of the year’s work has been that, while 
the number of applications has declined, the propor- 
tion of children placed successfully has increased. 
Greater numbers of children have been, and still 
are, going to the Central schools, and, owing to 
the consequent shortage of juveniles leaving school 
at 14 and the increasing demand for them due to 


to 


and unselfish work should communicate with the | 
honorary treasurer, Mr. F. Coston Taylor. 








INSTITUTION OF NAVAL 
ARCHITECTS. 


(Continued from page 406.) 


THE 


CONTINUING our account of the spring meeting 
of the Institution of Naval Architects, it may be 
mentioned here that the Annual Dinner was held 
on Wednesday, April 1, and was, on account of the 
death of the Royal Patron of the Institution, an 
entirely private function, there being no official 
guests and no speeches. 


MARINE Borers. 


The morning session of Thursday, April 2, was 
occupied by the reading and discussion of two 
papers on marine boilers. The first of these was 
entitled of Present Position of Marine 
Steam Boilers,’ by Eng. Rear-Admiral W. M. 
Whayman (retd.), C.B. This paper is reprinted, in 
abridged form, on page 435 of this issue. The second 
paper was entitled “* Naval Water-Tube Boilers,” by 
Eng.-Captain 8S. R. Dight, C.B.E., R.N. An 
abridgement of this paper will be found on page 409, 
ante. 

The chair was occupied by Sir Charles Sanders, 
K.B.E., who, after referring to the number of 
speakers, said that, in view of the closely allied nature 
of the papers, they could be conveniently discussed to- 
gether. He thereupon called on Sir Harold Yarrow, 
Bart., to open the discussion. Sir Harold, after 
remarking that both papers brought the position of 
the water-tube boiler in H.M. Navy and the Mer- 
cantile Marine up to date, stated that, though it 
was clear much of the work carried out at the | 
Admiralty Fuel Experimental Station, Haslar, could | 
not be made public, a considerable amount of useful 
data was contained in Captain Dight’s paper. The 
author's findings that the increased rating of boilers | 
after a certain point reduced the circulation of the | 
water while an increase of boiler pressure increased | 
the circulation were, as he had pointed out, generally | 
contrary to the usual supposition. It might be asked | 
if the use of a Pitot tube provided reliable data, 
particularly in positions where a mixture of steam | 
and water was passing and turbulence might exist | 
as the rating increased. 

The question of circulation, Sir Harold continued, | 
was a debatable one, but it might be of interest | 
to show some slides of boilers in which the circu- | 
lation was perfectly satisfactory in spite of predic- 
tions to the contrary when the type was introduced. | 
This type was the modification of the Yarrow boiler | 
in which the tubes on one side of the furnace, those | 
nearest the fire, were arranged in a narrow nest and had 
an independent water drum. There was then a space 
occupied by the superheater and after that a second 
larger nest of tubes with its own water drum. The 
inner nest consisted of only six rows of tubes at the 
most and its effectiveness as regards circulation had 
been questioned from a comparison with the deep 
nest, without the superheater gap, provided in the 
original design. Experience had shown, however, 
that the narrow nest had provided quite satisfactory 
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circulation. The first slide showed a boiler as fitted 
to a foreign cruiser. The inner nest had six rows 
of tubes, 1} in. in diameter by 12 ft. 3 in. long, and 


the evaporation on the full-power trials had exceeded | 
the improvement in trade, many school-leavers | 22 Ib. of water, from and at 212 deg. F., per square ! 


of tubes in the first nest, though, in order to prevent 
‘* bird-nesting ” with the class of coal used, they 
were curved at the top so as to be more widely 
spaced at the point of entry in the steam drum, the 
inner rows being also more widely pitched longi- 


| tudinally than the outer ones. The tubes were 1} in. 


in diameter by 14 ft. 3 in. long. This boiler was of 
interest in that a careful comparative test had been 
carried out on it. Two of these boilers had been 
supplied. One of them had the two water drums 
on the superheater side arranged independently in 
the normal way, but in the other the two water 
drums had been connected by pipes external to the 
furnace. The results of the tests showed that it was 
quite impossible to say from them which of the 
boilers had the connecting pipes. It was, therefore, 
clear that a narrow nest of tubes was quite able 
to deal with its own circulation. Most of the boilers 
shown had been successfully working for a number 
of years with the fire tubes of considerable length 
and exposed to great heat. The final slide also 
showed a land boiler. This had four rows of tubes, 
1} in. in diameter by 14 ft. 9§ in. long, in front of 
the superheater, and the tubes were more closely 
pitched longitudinally than in the previous example. 
Sir Harold concluded by stating that Messrs. Yarrow 
were building at Scotstoun a Velox boiler for the 
Admiralty. This had forced-water circulation and 
a forced circulation of the furnace gases. The 
velocity of the gases at one part of the boiler was 
equal to half the speed of sound. These conditions 
made demands on the imagination as to what the 
boiler of the future would really look like. 

Dr. S. F. Dorey, referring to Admiral Whayman’s 
comments on the use of carbon steel for boiler and 
superheater tubes, said that, so far, Lloyd’s Register 
was satisfied with this material. It might be that 
in certain land installations alloy steels could be 
used, but, in his opinion, steel makers had not yet 
attained sufficiently consistent results in this class 
of material to make it acceptable for marine prac- 
tice. The natural circulation in marine water-tube 
boilers was, normally, satisfactory. It was possible 
that forced circulation might give even better 
results, but its introduction involved questions of 
reliability in service which would need consideration. 
Similarly, the references to welding in boiler con- 
struction raised the point as to whether the technique 
was sufficiently developed at present to make 
it reliable. Referring to Captain Dight’s paper, 
Dr. Dorey first discussed the flow in boiler tubes as 
related to density and exhibited by a slide some 
curves he had plotted, and then suggested that 
downcomers external to the furnace, though appa 
rently not always considered necessary, might b 
of advantage when a boiler was being steamed at an 
overload. 

Mr. J. Hamilton Gibson, O.B.E., was of opinion 
that the information collected and tabulated by 
Admiral Whayman would be of great service, but 
he could not agree with the implication in the 
last sentence of the paper that full advantage was 
not taken of the modern marine boiler. In his own 
view, if the propelling machinery consisted of 
turbines, this was not the case. Present-day tur- 
bines were nearly perfect and were capable of 
utilising steam at any pressure or temperature that 
could be at present provided. At a recent symposium 
on boilers at the Institute of Marine Engineers, 4 
surprising variety of types emerged and there was 
distinct tendency to eliminate the drum 
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Personally, he thought this should be retained, if only 
to steady conditions resulting from fluctuations in 
steam demand. A water-tube boiler under some 
loads could be emptied in about six minutes, and 
the contents of both water and steam drums would 
in such a case be a help. Halfway between the 
boiler fully equipped with drums and those having 
no drums was a form of boiler with steam drums 
only, from the underside of which radiated groups 
of looped tubes. These boilers possessed an advan- 
tage in that it was easy in them to dispose the tube 
generating surface as desired, since their angle, &c., 
was not determined by water drums. Such boilers 
were light and had, so far as they had been tried, 
proved efficient. With regard to Captain Dight’s 
findings as to internal steam pipes, Mr. Gibson said 
their efficacy had always been doubtful to him, and 
he had raised this point in the discussion of Captain 
Dight’s paper in 1933. 

Mr. A. Macfarlane challenged the figures relating 
to the performance of the Howden-Ljiingstrém air 
heater given in Admiral Whayman’s paper. The fan 
drive for a heater having a total resistance of 1-85 in. 
water gauge was given as 54 h.p., as against the 
41 h.p. required for a tubular heater with a resistance 
of 0-875 in. The weight was, however, less by 1 ton 
than that given in the paper, and the final gas 
temperature was 280 deg. F., against the 300 deg. F. 
of the tubular heater. For a final gas temperature 
of 300 deg. F., a Howden-Ljiingstrém heater could 
be provided having an air resistance of only 0-75 in. 
and requiring only 40 h.p. Its weight would be 
10 tons and the space required would be 470 cub. ft., 
as against the 15 tons and 985 cub. ft. of the tubular 
heater. 

Wing-Commander T. R. Cave - Browne - Cave, 
C.B.E., said that he could hardly accept those 
results of Captain Dight’s tests which were based 
on readings from a Pitot-tube, and then developed 
his argument by a discussion of the formule 
involved. He thought the whole question of 
circulation was still in an unsatisfactory con- 
dition. To prevent overheating of the furnace 
tubes, it was necessary to transfer to the water 
as much heat as was possible in the first row of 
tubes. Forced circulation might increase this 
rate of transfer in present designs of water-tube 
boiler, but it did not follow that it was necessary 
to adopt it for marine work. It would appear, 
however, that definite experiments with forced 
circulation in normal types of water-tube boiler 
were well worth making. Such tests could be 
carried out without consideration of the mechanical 
difficulties involved by forced circulation, these 
difficulties being dealt with subsequently, assuming 
that the benefits of the principle itself had been 
established by the tests. 

Major W. Gregson, M.Sc., referring to the compre- 
hensive tables given in Admiral Whayman’s paper, 
pointed out that there was no practical difference in 
the overall thermal efficiency of the different types 
of boiler dealt with in them. With regard to 
evaporation per ton weight, it must not be overlooked 
that the total weight of the machinery was affected 
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lation was proved not only by their survival, but 
by their increasing adoption. The modern forced- 
circulation boiler, on the other hand, had no 
natural circulation and from 15 per cent. to 20 per 
cent. of their output was absorbed in keeping the 
water moying. The forced-circulation boiler was 
thus handicapped by an initial increase in fuel 
consumption. 

Mr. S. McEwen, A.R.S.M., said it appeared that 
there was a trend towards forced-circulation boilers, 
and it would have been interesting to have had 
some information as to the weights and spaces 
required by the auxiliaries of the different types 
given in the paper. On the question of the weight 
of the boilers themselves, it was well known that 
with the old cylindrical type of boiler the maximum 
weight that could be lifted when the boiler was 
being fitted in the ship was not without influence on 
size. The modern water-tube marine boiler seemed 
to be growing in size, and this gave rise to some 
questions with regard to their number. Whether 
a single large boiler or a number of smaller ones 
should be fitted had an effect on ship design ; there 
were questions of distribution of weight, height and 
so forth to be considered, as well as the relative 
questions of flexibility and liability to disablement 
by breakdown. 

Mr. W. Yorath Lewis showed a slide illustrating 
a boiler with a large steam drum having tubes 
formed with a U-end* and arranged in nests in a 
way somewhat similar to the original design of 
Yarrow boiler. The boiler shown in the slide had a 
total heating surface, including the superheater, of 
7,848 sq. ft., and had an actual output of 110,000 lb. 
of steam per hour from feed water at a temperature 
of 175 deg. F. The pressure was 300 lb. per square 
inch, and the superheat temperature ranged from 
625 deg. F. to 640 deg. F. The efficiency was 84 per 
cent. at full power. Mr. Lewis discussed the con- 
struction of the boiler in detail and pointed out 
that both weight and space had been saved by 
eliminating water drums. 

Mr. John Reid spoke first on the subject of air 
heaters. Figures quoted by Admiral Whayman 
showed, he said, that for the moderate output of 
55,000 lb. of steam per hour, from 41 h.p. to 54 h.p. 
was required to drive the air-heater fan. In his 
opinion, this was about ten times more than was 
necessary, and he was in complete agreement with 
Admiral Whayman’s contention that boiler-effi- 
ciency figures should be corrected to include the 
power absorption by fans and other auxiliaries, 
This practice might draw attention to the waste 
attending faulty auxiliary design. Mr. Reid then 
commented on the loading and efficiency of the 
boilers as given in Admiral Whayman’s paper. 
The former were not of undue amount, but it 
might be questioned how far the latter represented 
everyday working conditions. In his experience, 
there was generally a want of uniformity in effi- 
ciency from day today. There were cases, however, 
in which more constant conditions were maintained ; 
in the Bremen, for instance, the efficiency was 
steadily held between 86 per cent. and 88 per cent. 
Mr. Reid then dealt with the performance of 





also by the condensing plant, &c. He thought there 
were certain disabilities attached to the use of forced 
circulation. It was not impossible to think of such 
4 plant having to be shut down owing to failure of | 
the circulating apparatus, and if standby auxiliaries 
had to be installed to prevent such an occurrence 
the extra weight and space required for them might | 
yo far to neutralise any savings in these directions | 
made in the boilers themselves. He also felt that | 
| the Pitot-tube method of investigating circulation | 

48 used by Captain Dight was unreliable ; some 

other more positive method was badly wanted. He | 
: was not quite sure that the augmentor shown in | 
Fig. 12 of Captain Dight’s paper might not lead | 
| ‘0 overheating of that part of the steam drum | 
; between the nests of tubes as it was conceivable | 

that the space within the augmentor might not | 


contain solid water. He saw no real objection to 


, external downcomers, and did not agree that there | 
could by any vital difference in strain between them | 
’ and other parts of the boiler. At all events, they | 
were a good means of providing solid water for the | 
upeast tubes to deal with. Much had been said 
about defective circulation in water-tube boilers. | 
That these boilers had an adequate natural circu- | 





man’s paper, 


superheaters as given in Table B in Admiral Whay- 
and quoted a number of observed 
figures illustrating differences in performance. The 
behaviour of the superheater, he submitted, reflected 
the furnace air conditions. These conditions were 


| rendered more complex in control in British boilers 


by the practice of fitting a large number of oil 
burners; there were sometimes ten or more. In 
the three German vessels quoted in Admiral Whay- 
man’s paper the boilers had only two or three 
burners each. Incidentally, he would draw attention 
to the number of British boiler designs adopted by 
German designers. Referring to Captain Dight’s 
paper, Mr. Reid said that the Pitot tube had been 
adversely criticised in the discussion. He was not 
prepossessed in its favour himself, and in some 
experiments on circulation had adopted a small 
propeller in the tubes. This was light and had 
a shaft only 4 in. in diameter. Some trouble had 
been experienced with the shaft glands, but, never- 
theless, speeds comparable with those noted by 


|Captain Dight using the Pitot tube had been 
|obtained. It was interesting to have this mutual 
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confirmation, his own observations having been dis- 
carded as they were considered to be incorrect. It 
might also be mentioned that in these experiments, 
when liberties were taken with the firing, the 
circulation had reversed. What the precise condi- 
tions causing this reversal were was an obscure 
point. Captain Dight had spoken in praise of air 
heaters in his paper. He himself could not agree 
that if efficiency was shown to rise with the fitting 
of an air heater it was intrinsically due to the 
heater ; a great part of the improvement must arise 
from the way in which combustion was affected by 
interposing what was, in effect, a sensitive damper 
in the flue. 

Eng.-Commander C. J. Hawkes, M.Sc., agreed 
with the previous speaker and Admiral Whayman 
as to the inclusion of the powers, weights, &c., of 
boiler auxiliaries in considering overall efficiencies 
and outputs per ton. With reference to boiler 
circulation, he submitted that the effect of friction 
upon it should not be overlooked. There was a 
maximum velocity of circulation in a boiler. Com- 
mander Hawkes developed this point by reference 
to a slide showing a number of plotted curves. He 
thought the augmentor and the double feed pipe 
shown in Captain Dight’s paper would give the 
normal type of naval water-tube boiler a fresh lease 
of life, but considered that the feed could be still 
further improved by reducing the total area of the 
delivery holes in the feed pipe so as to increase the 
entering velocity. 

The Chairman at this point closed the discussion 
in view of the fact that there was an afternoon 
session and the hour was late. Admiral Whayman 
was thus only able to make a brief reply. He was 
obliged, he said, to Mr. Macfarlane for his correction 
of the air heater figures. He had not intended to 
make any direct comparison between different 
systems of air heating, but rather to draw attention 
to the fact that the power absorbed by modern 
air-heating practice was by no means negligible, 
apart from the mechanical complications involved. 
Mr. Reid’s comments on the multiplicity of oil 
burners involving numerous holes in the furnace 
front were justified. There were only two burners 
per boiler in the Gneisenau and Scharnhorst. The 
multiplication of burners increased the power 
required for oil-firing very greatly. 

Captain Dight also replied shortly. The figures 
given as based on the Pitot-tube measurements 
were not to be regarded as having been accepted 
without question. The instruments had been cali- 
brated from time to time, and the results had been 
corroborated by other methods. Replying to Major 
Gregson’s point about the overheating of the steam- 
drum sheil in the region of the augmentor, it might 
be pointed out that the boiler had actually been 
subjected to very heavy loads without overheating. 
He could hardly share Mr. Reid’s view that the 
improvement in boiler efficiency due to the fitting 
of an air heater was primarily due to improvement 
of combustion conditions set up as a secondary 
function of the heater. 


Sxrn-Friction Constants. 

At the meeting held in the afternoon of Thursday, 
April 2, the chair was taken by Sir Archibald 
Denny, Bart. The first item on the programme 
was a paper by Mr, M. P. Payne, R.C.N.C., entitled 
“Historical Note on the Derivation of Froude’s 
Skin-Friction Constants,” and of this a résumé was 
given by the author. The object of the paper, it 
was stated, was to give an account of the manner 
in which skin-friction constants had been built up 
from W. Froude’s results. A brief account of 
W. Froude’s experiments at Torquay in 1872 was 
given, and it was pointed out that, as a result of 
further consideration by W. Froude of his original 
experiments, two curves were produced in 1876 for 
assessing the skin-friction correction in passing from 
model to ship. Further departure from the original 
skin-friction data was made by R. E. Froude in 
1887, as a consequence of the change in the surface- 
resisting quality of paraffin from that of the original 
experiments. The manner in which R. E. Froude 
took account of this change was described in the 
paper, and the results were given in a paper read 
before the Institution in 1888. In 1904, modifica- 
tions were made by R. E. Froude when it became 





necessary to extend the O values to meet greater 
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| 
lengths of ships, and to do this in accordance with | 
a mathematical formula involved slight modifications 
in the O values for existing lengths. In conclusion, 
the author remarked that while it was to be regretted 
that opportunity had not been forthcoming for 
further experiments, it was considered that it could | 
be justly claimed that the existing constants had | 
serviceably fulfilled their purpose for many years, | 
and in view of this it might be that when these 
constants were eventually replaced by others the 
changes would not be of a radical character. 

The discussion was opened by Mr. G. 8S. Baker, 
who said, in the course of his remarks, that from 
an analysis of W. Froude’s plank experiment data 
he had made in 1914 it was clear that the shorter 
planks were seriously affected by viscous flow, and 
that only the planks of 16 ft. length and above 
were of use in formulating a law for ships and models. 
Mr. Baker illustrated this by a diagram in which | 
W. Froude’s data, taken from his two reports of 
1872, were plotted on a Reynolds number base. It 
would be seen from this that Froude in fairing his 
data for short planks had not hesitated to leave his 
experiment spots, and he had stated that in fairing 
he was influenced by the fact that the general run 
of the data showed increasing friction per unit area 
as length decreased. In the same analysis, Mr. Baker 
said he had shown that Froude’s 1872 data for 
long planks led to a law in which resistance 
varied as V'-**, This was practically identical with 
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to note that the constants in present use were not | was hardly correct to refer to the revised conclusions 
based on the generally accepted Froude conception | of the skin-friction experiments as the 1876 data, 
that the resistance per square foot was constant | though this was the earliest date that could be 
beyond this length, but upon some other extra-| definitely associated with this data in the Haslar 
polation, the exact nature of which was unknown, | records. 

which gave an ultimate result some 3} per cent.| He agreed with Mr. Baker that the evidence of 





less than the former method for ship lengths in 
the neighbourhood of 400 ft. He questioned the 
value and the constancy of the index » = 1-825 in 
the formula R = f s v® for lengths of 50 ft. to 500 ft. 
As Froude found the velocity component to decrease 
with length it could be argued that n decreased 
with increase of Reynolds number, although this 
was at variance with some recent work of von 
Karman, who had worked up a mathematical 
expression for skin frictional resistance of planes 
based upon a rational conception of the physical 
nature of turbulence. This derived relation had 
been used by Schénherr, who had shown that it 
represented with reasonable accuracy the experi- 
mental results of various investigators, including 
those of Froude and his successors, over a very wide 
range of Reynolds’ numbers. The relation was 
0-242 VL 
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where 
R 
tper 
Unfortunately, for purposes of comparison, this 
relation could not be transformed absolutely into 


cy = the specific resistance = 


the law given by Froude in the new 1876 data for| the empirical form R =f sv", but the equivalent 
a paraffin surface, and the coincidence suggested that | exponent of velocity at which the resistance was 
the small alterations and errors in speed which the | varying at any given point could be simply deduced 


author mentioned could not play any material part | 
in this change. This quite independent corrobora- 
tion showed that for planks up to 20 ft. the resistance 
varied as V'**, 

The second point of interest in the 1876 data 
was the law for long surfaces as varying as the 
1-825 power of the speed for lengths above 50 ft. 
The speed indices given by Froude in 1872 for 
varnished surfaces 2 ft., 8 ft., 20 ft., and 50 ft. 
in length were 2-0, 1-85, 1-85, and 1-83, respec- 





from this expression. On a logarithmic plotting of 
this relation produced a single line 
VL i ; 
v 

which suggested that the equivalent n varied with 
pA” of 
¥ 

Froude’s analysis suggested the converse. The 
value of n obtained from this relationship was 
about 1-8 for the beginning of the turbulent region 


cy and 


very slightly convex towards the log 
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and increased with increase ~ whereas, 
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tively, and without documentary evidence one could | and then gradually increased, having a value of 


imagine that in settling an index for lengths above labout 1-85 at the limit of W. Froude’s plank 
50 ft. a figure about 1-825 would be reasonably good. 
Continuing, Mr. Baker said the facts which led 
R. E. Froude to use one common resistance curve 


; VL 
experiments, and eventually, as = became very 


great, would slowly approach the limiting value of 2. 
for varnish and paraffin surfaces were supported Mr. H. G. Williams said the paper emphasised the 
by a great deal of experimental evidence. The/| fact that the Admiralty Experiment Tank was 
resistance of both surfaces as normally prepared | founded and run by W. and R. E. Froude, and by 
was about 3 per cent. or 4 per cent. higher than the | the subsequent and present superintendents, not 
smoothest possible surface obtainable after the | for the purpose of general research, but to enable 
greatest care in rubbing down and painting. Such|the power and speed of new warships to be pre- 
a difference was apparent between Froude’s varnish | dicted with accuracy. It was necessary to have a 
and tinfoil surfaces on his 50-ft. plank and was also | jaw of frictional resistance of ship shapes, not 
apparent on the friction results with a 28-ft. plank necessarily based on theory of a fundamental 
at the National Tank, but there was no evidence to character, but which in application was found to be 
support the use of the low velocity index for models | consistent with Froude’s law that the wave-making 
and the test of its accuracy was its comparison with |and frictional resistance are independent of each 
W. Froude’s original and 1876 data. Froude’s 1876) other. On the face of it, it appeared improbable 
curve for an average length of 16 ft. to 20 ft. came | that this was strictly accurate, but it might possibly 
rather low compared with the average run of the! be more accurate for the frictional resistance deter- 
50-ft. and 16-ft. planks. R. E, Froude’s O values | mined by Froude’s plank experiments than for experi- 
were above this curve for short models, and below | periments based on fundamental theory. He thought 
it for long high-speed ones, the change-over | the author had summed up the situation in the best 
bringing the short low-speed model data into better | way in his conclusion quoted above. 
agreement with the original friction data but! After a written communication received from 
increasing the departure from it, on the low side, Dr. Ing. H. M. Weitbrecht, of the Berlin Tank, had 
for the high-speed long models, the total differences | been read by the Secretary, the author's reply was 
being of the order of 8 per cent. to 10 per cent, jtaken. Mr. Payne said that Mr. Baker had indicated 
For ships, the two curves were very close together. | to him the nature of his remarks before the meeting, 
Froude’s O data had been used for many years for | and he had, therefore, been able to give more con- 
calculating powers for ships, and its correctness for | sideration to them than would otherwise have been 
long lengths could only be gauged by comparisons | possible. The conclusion arrived at by Mr. Baker 
of the resistances derived from model experiments, | that the velocity exponent of 1:86 fitted the 
as corrected from Froude’s data, with the actual | results for long planks was of interest in view of the 
measured thrusts. A number of thrust measure-| adoption by W. Froude of the figure 1-87 for 
ments had been taken by the Tank staff and in| paraffin surfaces of model lengths, after further 
every case the thrust had exceeded that estimated | consideration of his results. W. Froude, however, 
by from 4 per cent, to 12 per cent., the latter figure | did not alter the exponent for long varnish surfaces, 
being for a long, fast destroyer form. There appeared except to decrease it slightly, in what appeared to be 
to be every reason for supposing, therefore, that a |g rational manner, when proceeding to ship lengths, 
friction curve more nearly agreeing with the actual | and he would appear to have been satisfied with the 
experiment data at high Reynolds’ numbers would | value published, viz., 1-83. The 1876 data fitted the 
give ship estimates nearer the truth. | estimates of skin friction employed in the analysis 
The next speaker, Mr. H. Lackenby, said that|of the Greyhound experiments, and hence was 
with regard to the method of extrapolation for | probably in use soon after the publication of the 1872 
planes of length greater than 50 ft., it was interesting | experiments. From this point of view, therefore, it 


| Froude’s experiments showed a decrease in the 
value of the exponent with increase in length. R. E. 
| Froude, however, did not attempt to justify the 
| adoption of a constant exponent on the grounds of 
greater accuracy, but rather on the grounds of 
greater convenience. His judgment in this matter 
would appear to be endorsed, to some extent, by 
the results obtained by later experiments on planks 
that were, unlike Froude’s, geometrically similar. 
Apparently, the resistances Mr. Baker obtained from 
the O values applied to the surface in salt water, and 
those from the 1876 data in fresh water. If the 
necessary correction were applied, it would be found 
that for ship lengths the values were in exact agree. 
ment, which, considering that for the lengths given 
the O values were obtained directly from the 1876 
data, was to be expected. For model lengths the 
values obtained from the two sources should agree 
|at a Reynolds number corresponding to a value of 
V/4/L = 1-0 for the model length considered. The 
change-over which occurred at this point was due 
to the change in the velocity exponent from 1-87 
to 1-825 for model lengths, introduced by R. E. 
Froude in 1887. For these reasons, he thought the 
comparison between W. Froude’s coefficients and 
R. E. Froude’s O values given in his paper was more 
correct than Mr. Baker’s figures. He agreed that 
measured thrusts indicated that Froude’s 
rather underestimated the ship skin friction, but 
could not follow Mr. Baker’s remark to the effect 
that there appeared to be every reason for supposing 
that a friction curve more nearly agreeing with the 
actual experiment data at high Reynolds numbers 
would give ship estimates nearer the truth. As far 
as his own estimates went, this would appear to 
exaggerate the skin friction of the ship to a greater 
extent than the O values underestimated it. He 
appreciated the information given in Mr. Lackenby’s 
contribution to the discussion and would study this 
in due course. He thanked Mr. Williams for his 
remarks, but thought they did not call for comment. 


data 


MopeEt EXPERIMENTS IN SMOOTH AND RouGu WarTER. 


A paper, entitled “* Self-Propelled Experiments in 
Smooth and Rough Water Made with Models of 
High-Speed Ships,” by Messrs. J. L. Kent and 
R. 8. Cutland was then taken. It was read, in 
abridged form, by Mr. Cutland. The paper des- 
cribed experiments in smooth and rough water, 
made by propelling model hulls of three different 
forms of a high-speed ship of the type used for the 
cross-Channe] service. Each model hull was pro- 
pelled by twin-screws and various propulsion data 
were automatically recorded. The parent design, 
model No. 1255, was made to lines of the normal 
form usually employed for high-speed vessels in the 
cross-Channel service, and t:vo variations of this 
form were tested in models Nos. 1250 and 1258. 
In model No. 1250 the load water line was fuller 
forward and finer aft, and the transverse sections 
had a pronounced V-shape in the fore body. In 
model No. 1258 the load water line was finer forward 
and fuller aft, and the transverse sections were U- 
shaped and somewhat bulbous in the fore body; 
the after body had pronounced V-shaped sections. 
The curve of transverse areas of sections and the 
water line at half the draught were the same in all 
three models, and each model was fitted in turn with 
the same twin-screws. 

An analysis of the data obtained was given in the 
paper for both smooth-water and rough-water tests, 
and the conclusions reached with regard to the 
former were as follows: Comparing the power 
required to propel hull No. 1250 with that needed 
by the parent form, it would appear that the greater 
power recorded at speeds less than 25 knots was 
| primarily due to the greater resistance of the form 
| of No. 1250, as shown by the effective horse-power 
| constants. This increased power was lessened by the 
\smaller thrust deductions and increased screw 
efficiencies obtained, so that an increase in E.H.P. 
| of 8 per cent. was reduced to an increased delivered 
| horse-power of 1 per cent., except from 20 knots 
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92 knots, where a local wave interference effect on 
hull No. 1250 made the increased D,H.P. equal to 
5 per cent. At speeds greater than 25 knots, the less 
power required by No. 1250 was due principally to 
the increased screw efficiency which converted a 
small inerease in E.H.P. into a decrease in D.H.P. 
A comparison between the results obtained with 
hull Ne, 1258 and the parent form indicated that 
the smaller power needed by the former at speeds 
less than ‘233 knots was due mainly to the reduced 
thrust deduction, and the increased power required 
at speeds greater than 25 knots was due primarily 
to inereased hull resistance (6} per cent. increased 
E.H.P.), which the smaller thrust deduction reduced 
to an excess D.H.P. of 4 per cent. 

The power required by the parent form in rough 
water was less than that of either of the two alter- 
native model hulls for all speeds tested. At the 
lower speeds in smooth water, model No. 1258 
required the least power, but this advantage was 
lost in rough water, mainly because of the greater 
increase in resistance of this form caused by the 
rough water when compared with the smaller in- 
creased resistance of the parent form. At the higher 
speeds in smooth water, model No, 1250 required 
the least power, but in rough water this gain was 
lost, maimly because of the higher increased resist- 
ance of this form of hull when towed through waves. 
The average percentage increase in power required 
by the parent form in rough water consisting of 
waves 6 ft. in height was 5 per cent. at the lower 
speeds, diminishing to about 3 per cent. at high 
speeds. To this should be added the power required 
to overcome the resistance due to the wind, which 
would create waves of the height mentioned. An 
estimate of the wind resistance made from published 
experiment data gave percentage increases in power 
from 9 per cent. at low speeds to 2 per cent. at high 
speeds for true wind speeds of 20 knots. 

The discussion was opened by Mr. F. McAlister, 
who remarked that the design of suitable propellers 
was complicated by the shallow draught of 13 ft. 
on a 400-ft. ship, and as a result of the restricted 
permissible diameter of 12 ft. the pitch ratio was on 
the high side for the revolutions adopted. With the 
small diameter, although the disc-area ratio was 
about 74 per cent., the total area appeared to be 
on the low side if cavitation were to be avoided, 
but as the hull dimensions and machinery revolu- 
tions were doubtless fixed before the propeller design 
could be investigated, a compromise had been 
applied. The tip clearance of 15 in. also appeared 
to be small, and from his own experience he would 
have favoured a tip clearance of about 21 in. or 
22 in. With regard to the rough-weather results, 
he asked if the authors had been able to confirm 
their experiments with actual results from .a vessel 
of the type used as the basis for their work. The 
6-ft. waves taken as the basis for the 400-ft. vessel 
in rough water would be described as a moderate 
to fresh sea, and it was surprising that such weather 
conditions gave rise to an increase in the apparent 
slip of about 2 per cent. and about 7 per cent. drop 
in the Admiralty coefficient. These values illus- 
trated the lessened effect of equal weather conditions 
on fine and full ships, as the corresponding values 
in the case of a cargo ship from fine weather to 
moderate weather were about 10 per cent. increase 
in slip and 30 per cent. drop in Admiralty coefficient. 
With regard to wind resistance he asked why this 
was considered apart from the sea conditions and 
suggested that it would be more correct to load the 
dynamometer scale pan with the estimated amount 
of wind resistance so that the correct revolutions 
“1 “’ condition of the propellers could be estab- 


Mr. H. G. Williams, the next speaker, said the 
most striking thing about the results was that there 
was not a great deal of propulsive efficiency gained 
or lost by the modifications to the hull made in the 
experiments. The smooth-water results did not 
appear to differ greatly from the results obtained 
with cruiser models by the Froude method. Referring 
to the rough-water results, Mr. Williams said it was 
Surprising that the hull efficiencies for the parent 
form were higher than for smooth water. He asked 
for explanations of certain definitions in the paper 


that the revolutions per minute required to propel 
the hulls at different speeds were given in a diagram 
without scale correction, whereas the diagram was 
corrected for a 400-ft. ship. He thought the matter 
might be clear if the diagram were studied carefully 
by anyone used to tank methods, but suggested 
that the explanatory matter should be worded so 
as to avoid the possibility of wrong interpretation. 

Mr. M. P. Payne said that he noted that the form 
of the smallest resistance lost some of this advantage 
when tried with # propeller, owing to the hull and 
screw efficiencies being less favourable, and this 
circumstance emphasised the need for propulsion 
as well as resistance experiments. It might be 
supposed that had the propellers been arranged to 
suit each model individually the relative perform- 
ances might well be different. Another variant 
that would probably influence the propulsive be- 
haviour was the screw position. For these reasons 
he thought the results should be considered in the 
particular rather than in the general sense. The 
decline in wake with increase in speed mentioned 
by ‘the authors had been a common experience 
with warship models tried at Haslar for many years, 
and the aceepted explanation had always been that 
which the authors had advanced. One feature of 
the results which had aroused his curiosity was the 
large variation in thrust deduction in the case of 
the two departures from the parent form. He was 
referring particularly to the remarkable humps and 
hollows on the curves and would be interested to 
know if the authors could give any explanation of 
this disconcerting result. A feature he had noted 
in connection with the rough-weather results was 
that the parent form had more than regained its 
still-water resistance supremacy, largely by im- 
proved resistance in rough water and partly by 
improved hull efficiency and screw efficiency 
as compared with the other two models. 

Dr. A. M. Robb raised the question of the validity 
of the rough-water experiments, referring par- 
ticularly to a statement in the paper to the effect 
that it was a simple matter to obtain a reliable 
mean average value for all the rough-water tests at 
each speed. This must be associated with a diagram 
in the paper showing the relation between wave- 
length, speed and period of encounter. It seemed 
to him that no attempt had been made to analyse 
the different effect of each wave though there was a 
considerable amount of pitching. The authors had 
ignored any increase of power for pitching from 
1 deg. to 24 deg., although the latter represented 
an up and down motion of the bow and stern of 
about 10 ft., or a total movement of 20 ft. Dr. Robb 
also questioned whether an electric motor was 
suitable for propelling the models. He assumed 
that the motor used was of the constant-speed 
type and this type must falsify the results, since it 
maintained a constant speed regardless of the load. 
In pitching out of a wave the propeller ought to 
race and when pitching into a wave it ought to stall ; 
actually it did neither. It was therefore not correct 
to take average values and use them as a basis for 
obtaining the increase in power, the result being an 
underestimate of the effects of rough weather. 

Mr. W. R. G. Whiting said he was surprised at the 
small increase in power required in moderately 
rough weather and questioned whether the results 
applied to an actual ship. He suggested that 
accurate measurements of power could be obtained 
from an electrically-propelled ship fitted with 
kWh meters and that the results of such measure- 
ments would form a valuable addition to the paper. 
Two written contributions to the discussion were 
then read by the Secretary, one from Dr. C. Frod- 
sham Holt and the other from Dr. Ing. G. Weinblum, 
of the Berlin Tank, and Mr. Kent was afterwards 
invited by the chairman to reply. With regard 
to Mr. McAlister’s remarks on propellers, Mr. Kent 
said they were of the same type as were used in the 
ships and were not too small for the experiments 
carried out. The tip clearance was obtained from 
the vessel, The lines used for the parent model 
were closely similar to those of an actual ship which 
had been running for many years; they were not 
research lines, but actual practical ship lines. The 


] 
|cent. drop in Admiralty coefficient mentioned by 


Mr. MedAlister would ‘have been obtained. The 
wind resistances had been estimated separately. In 
reply to Mr. Williams’s query as to scale correction, 
what was meant was that the scale correction due 
to skin friction had not been applied. The fact 
that the hull efficiency for the parent model was 
higher in rough than in smooth water was due to 
the drop in thrust deduction. Mr. Payne had 
suggested that the results might have been different 
if different propellers had been used for each model. 
This was probably the case, but they had been 
desirous of altering as few things as possible, He 
was glad that Mr. Payne had found the same reduc- 
tion in wake with increase of speed, and wished the 
results had been published. Dr. Robb had criti- 
cised the rough-water experiments, but a start had 
to be made somewhere. Three tests had been made 
for each speed with not more than 5 per cent. 
difference between them, so that a good average 
was obtained in each case. Dr. Robb also thought 
the electric motors used would not give the same 
results as were obtained with a vessel at sea, which 
might be true. Another point in this connection 
was that the screws on the models were geared 
together so as to run at the same speed, which was 
not the case in actual ships. It was, however, not 
possible to cater for all the conditions, With 
regard to the racing of the screws when they came 
out of the water, Mr. Kent said that the model 
screws did not come out of the water, It was also 
suggested that the estimates made for rough-sea 
conditions would not agree with an actual ship. One 
estimate had, however, been made and found to 
agree pretty well; it was hoped to check other data 
in the same way. To the other points raised in the 
discussion Mr. Kent said he would reply in writing. 


(T'o be continued) 








NOTES ON NEW BOOKS. 


We have on many occasions referred in these columns 
to the subject of Empire development, arguing that, if 
organisation is so essential within companies and indus- 
trial concerns, it is illogical to ignore it in the larger 
affairs of the nation, in which it really becomes pro- 
portionately more vital if we are to escape from chaos. 
It may be argued that economic influences are sufficient 
to produce any necessary adjustment to meet changes 
as they develop, and a few years ago such ideas were 
widely held. ‘To-day, however, such tenets are largely 
discarded, owing to the necessity of developing all 
resources possible in order to re-establish our Empire 
firmly in the world’s trade. In order to place the case 
succinctly before readers, Sir Robert Hadfield, F.R.S., 
who has long taken a keen interest in this matter, has 
lately written a small book, entitled Empire Develop- 
ment, which has been published by Messrs, Chapman 
and Hall, Limited, London, at the price of 2s. 6d. This 
little volume covers a great deal of interesting ground, 
referring to reasons for co-ordination and the desir- 
ability of a Board, such as was suggested by the 
Dominions Royal Commission of 1912-1917, the practic- 
ability of such a scheme, its possible scope, and so on. 
After dealing with section; of the subject, the whole 
project is summarised, with reasons pro and con, in a 
businesslike manner. It is interesting to note that the 
little volume was prepared principally for placing a case 
before the Council of the Institution of Civil Engineers, 
who have, after consideration, decided to address H.M. 
Government on the subject. We may add that the 
book is attractively produced, the matter being inter- 
spersed with illustrations of great engineering works all 
over the Empire, and conclude: with an illustrated 
section of Empire pioneers, dating from the days of 
Queen Elizabeth to the present time. In this are to 
be found reproductions of famous portraits of famous 
participants in Empire development. Profits from the 
sale will go to the Benevolent Fund of the Institution 
of Civil Engineers. 








Although it is stated in the a to The Surface 
Condenser by B. W. Pendred (London: Sir Isaac 
P.tman and Sons, Limited, price 8s. 6d. net) that the 
book is compiled from a series of articles previously 
published serially, it should not be assumed that it is 
therefore disjointed and obsolescent. On the contrary, 
the account of condenser practice given in it is coherent 
and logical, and is quite up to date. Further, though, 
in the main, the treatment is descriptive and is con- 
cerned with specific types designed by different leading 





small increase in slip obtained in the rough-water 
experiments -was due to the high speed. He} 





which he thought were not clear, and asked what 
Was meant by a statement in the paper to the effect 





thought that had the speeds been lower the 30 per! 


manufacturers, there is sufficient discussion of thermal 
and other problems to make the work of interest and 
value not only to designers, but to users of condensing 
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] 
plant. It may be added that no abstruse mathe- 
matical analysis of condenser theory is attempted, the | 
book being intended to be informative rather than | 
controversial, an object which has been considerably | 


TESTING MACHINE FOR ROAD RESEARCH. 





helped by the large number of clear illustrations in the 
text. The author has, moreover, adopted the com: | 
mendable practice of giving references to papers read 
before different Institutions and other works in those | 
instances in which particular aspects of the subject 
are there treated in more detail than his space would | 
allow. ‘The book forms a distinctly useful addition to | 
the literature on condensers, 


+ i sie! (Me 


The publication of the eleventh edition of Hints to | 
Travellers, Vol. I, by the Royal Geographical Society, | 
London (price 15s. net), makes again available a book 
with a traditional but very misleading title. The 
book is really a treatise on survey and field astronomy, | 
due chiefly to the work of Mr. E. A. Reeves, who was 
Instructor in Surveying to the Society from 1901 to 
1933, and embodies additions and revision by other | 
authorities. This eleventh edition has been largely | 
rewritten in order to take account of the changes in | 
instruments and methods introduced in recent years. 
There are new or greatly extended sections on distances 
by optical methods, reconnaissance by motor car, 
and photographic surveying. The section on wireless 
time signals and longitudes has naturally been 
enlarged and position line methods and _ refraction 
in extreme conditions more fully treated. The tables | 
for graticules of maps have been extended to the Poles 
by arrangement with Dr. Comrie, Superintendent of 
the Nautical Almanac. The astronomical methods of 
determining position are also in agreement with the 
important changes made in the Nautical Almanac for | 
1935 and are illustrated by examples worked on the | 
new computation forms prepared for the Society. 
The R.G.S. Angle Book and the computation forms 
Nos. 1 to 6, reproduced with worked examples in this ~ 
volume, are procurable from the House of the Society. STATION. ; 
The volume gives a course of instruction in exploratory | 1N the Report of the Road Research Board, on which 
survey and field astronomy which should be of great | we commented in Enornexrtne, vol. cxl, page 395 
service to anyone who wishes his survey work to have | (1935), a description was given of the equipment of the 
a scientific basis. The work is well illustrated and a|road-research laboratory at Harmondsworth. Among 
full set of tables is given in the last section. the more important equipment mentioned were two 

| road-testing machines, viz., a small model with a mean 
| diameter of 5 ft. 6 in., and a larger model with a mean 

The elementary book on The Calculus, by H. H. | diameter of 38 ft. Neither of these machines is suitable 
Dalaker, Ph.D. and H. E. Hartig, Pb.D., is clearly one | for tests with a full-size lorry, and it was stated in the 
that has found favour as a text-book, since it has now | report that a third machine was under construction in 
reached a third edition. All the usual parts of the| which such tests could be carried out. This machine 
subject receive mention, including partial differentie-| has now been brought into use, and is illustrated on 
tion, double integrals, series, hyperbolic functions, and| this page. The machine, which as regards the 
differential equations, and there is a profusion of easy | weight of the lorry and its speed is the largest of its 
examples. The treatment in the text is necessarily | kind in the world, has a mean diameter of track of 
brief in a comparatively small book covering such a/| 110 ft., and a track width of 10 ft. The weight of the 
wide field, and in places could hardly be assimilated by | lorry when loaded is 10 tons, and it has a maximum 
the type of student for whom the book is intended | speed of 40 m.p.h. The machine consists essentially 
without further explanation, but it might be found a|of an A.E.C. motor-lorry chassis with the engine 
useful class-book for beginners in the hands of a com-| replaced by an 180-h.p. electric motor. 
petent teacher. In the new edition, some small altera- | which can be seen in the background in the illustration, 
tions have been made and 200 examples added, The | is tethered to a centre post by a structural-steel arm, 
aga and typography are excellent. It is published | along which the cables run to supply power to the 
»y Messrs. McGraw-Hill Publishing Company, Limited, | lorry motor. At the maximum load and speed there 
London, at the price of 12s. 6d. | is a pull of 25 tons on the centre post, due to centri- 
|fugal foree. The arm weighs five tons, and was 
| designed not only to carry this force and its own 

In the economical and efficient lay-out of small water | weight, but also so that no period of vibration could 
supplies, including the pipe arrangements and general | arise which would synchronise with the various natural 
services for estates, factories, large works and fire pro- | periods of the lorry on the road, The arm is carried 
tection, the calculations for the discharge through | on the lorry by a ball joint under pressure lubrication, 
compound, double and ring mains present difficulties | the centre of the joint coinciding with the centre of 
in the adaptation of discharge formule, where the pipe | mass of the lorry. To prevent rutting of the track 
lay-out is complicated. The reprint of Mr. Hellin’s book, | by the lorry wheels always running in the same path, 
The Lay-Out of Small Water Mains, published by Messrs. | traversing gear is provided. This gear moves the 
Sir Isaac Pitman and Sons, Limited, London, price 7, 6d. | arm, and the central structure to which it is anchored, 
net, makes again available notes and tables which slowly backwards and forwards over the centre post, 
have been used in the design of several hundred water | thus alternately reducing and increasing the radius of 
supplies. The formula used for the flow of water in| the lorry track so as to move the lorry over the circular 
simple mains is a modified form of Darcy's, the method | surface under test. The traversing gear consists of 
introduced for dealing with compound, double and ring | two screws, enclosed in the extension casings clearly 


ROAD-TESTING MACHINE AT THE 
HARMONDSWORTH RESEARCH 


This lorry, | 


mains being the substitution of “‘ equivalent lengths ” 
of simple mains for the more complicated lay-outs, 
by means of which all matters relating to the inclination | 
and discharge of the latter can be rapidly determined. 


Bairish STANDARD Smatzt Rivets.—A specification | 
concerning the dimensions of small ferrous and non- | 
ferrous metal rivets, of nominal diameters below } in., 
for general purposes, has been issued by the British 
Standards nstitution, 28, Victoria-street, London, | 
8.W.1. Following the custom of the trade, five forms of | 
rivet head, namely, snap, pan, mushroom, flat, and | 
countersunk, are specified, and these are common to both 
ferrous and non-ferrous metals. Two countersunk heads | 
are confined to non-ferrous and another to ferrous metals, | 
and a wide choice for the majority of pu is given | 
to the purchaser. A table giving stock lengths is included, | 
Copies of the specification, which is designated No. 641- 
1935, are obtainable from the Publications Department | 
of the institution, price 2s 2d. post free. 








visible in the illustration, each screw engaging with 
a nut driven through reduction gearing from one of 
the two motors mounted on the inner end of the arm, 
and also clearly visible in the figure. These motors 
are of the reversible type, the reversal being effected 
at the ends of the inward and outward movements by 
a switch mounted on the head of the centre post, and 
operated by a trigger fixed to the arm. One complete 
traverse of the lorry across the track occupies five 
minutes, and the actual traverse of 10} in. has been 
arranged to give uniform wear over each of the two 
wheel tracks. The lorry steering is locked in the 
correct position for the mean track. In order to 
provide against such contingencies as a burst tyre on 
a rough road, which might seriously affect the steering, 
the front of the lorry is attached by a hollow steel 
stay, fitted with ball joints, to a panel point on the 
steel arm. Normally, this stay carries very little 
load 


As the large centrifugal force generated at/| main line at 
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high speeds interferes with the normal lubrication of 
the back axle of the lorry, an oil pump is fitted which 
withdraws oil from the outer end and feeds it to the 
inner end of the axle. Three separate motor generators 
are installed to supply current for the machine. The 
largest motor-generator feeds the lorry motor arma- 
ture, and the field in this case can be adjusted in 
small steps from zero upwards, so that the lorry motor 
voltage, and therefore the speed of the lorry, can be 
held constant at any desired value. The second 
motor-generator supplies the lorry-motor field excita- 
tion at a constant voltage, while the third supplies 
current for the traversing motors, oil pumps, &c. The 
various supplies are taken from the control room, by 
cables under the track, to pick-up gear surrounding 
the centre post. The pick-up gear consists of the 
concentric rails, clearly visible in the illustration, 
with appropriate shoes mounted on the structure 
rotating on the centre post. Electrical interlocks are 
provided so that failure of any part of the electrical 
equipment, or the opening of the gate on to the track, 
automatically brings the machine to rest. An indicator 
is fitted near the inner end of the arm to show the 
position of the tracking gear and the direction of the 
tracking movement. 

The centre post is bedded in a heavy reinforced- 
concrete pier, 6 ft. deep and 8 ft. in diameter, tied to 
the outer track by eight radial reinforced-concrete 
arms below the ground surface. The arms are 6 ft. in 
depth at their inner ends, and 1 ft. 6 in. in depth at 
their outer ends. The machine is housed in a building 
with a roof over the track, as shown in the illustration, 
to facilitate the test roads being laid in any state of 
the weather. Water sprinklers are installed for 
simulating rainy conditions, The water drains from 
the road to a gully, from which it runs to a sump, 
whence it is returned by a pump to the sprinkler 
pipe line. The building is surrounded by an earth 
bank, except in the section where the control building 
adjoins the track. Protection is afforded at this pont 
by a heavily reinforced concrete “ crash’ wall. The 
control room itself is also in reinforced concrete, and 
is provided with a small safety-glass window, Gneny 
which the machine and road can be observed. < 
concrete foundation is provided for the test road. he 
may be mentioned that the road at present under te - 
is “* hot- s” tar macadam, with a thickness © 
2} in. This road is intended as a base course for 
thin surfacing coats of bituminous material and for 
surface dresaings with tar or bitumen and chippings. 








Roap ImproveMENTS IN MippLEsEx.—The Hecrow- 
Kingston road, which runs roughly in 4 semicircle a 
connects a number of the outlets from the centre m4 _ 
metropolis to the west, is being increasingly usec .y 
those who wish to avoid the suburbs. Portions of ro 
have already been widened, and it is now se gh an 
apply the same process to over 1,100 yards o h ~¥ 
road, Northolt. The complete width of the new ™ ~ 
will be 70 ft., with two 20-ft. carriageways sepere Aud 
a 4-ft. central reserve opd Pus 6-ft. san sgevell . 
remaining space will be laid out as & gF We 
length of new road is also to be built to by-pess High 
street, Harlin , and the bridge over the Great Wes 
ayes is to be widened. 
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SULZER MONO-TUBE MARINE 


Fig.6. ) 
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by control of the quantity of gases sweeping the super- 
heater surface. The latter method is in use with 
Yarrow and Johnson boilers, and can be employed with 
the Babcock and Wilcox boiler, but appears to have the 
inherent disadvantage that control is obtained at the 
expense of a falling off in heat transmission in boiler 
and/or superheater, which loss in efficiency has to be 
recovered in the air heater. It seems preferable to try 
to arrange the relative positions of boiler and super- 
heater in the gas-pass so as to obtain an outlet steam 
temperature as nearly constant as possible over a wide 
range of output, and to arrange for any portion of the 
steam output required at a lower temperature by use of 
a de-superheater. 

As regards the fuel cost for air supply and gas exhaust, 
it would seem that if the designed steam installation 
is one which involves a draught loss between air inlet 
and gas outlet of something over 6 in. w.g. and the use 
of both supply and exhaust fans, there is a small but 
definite fuel expenditure which is not required in an 
installation with a draught loss under 2 in. and using 
supply fans only, the steam generating efficiency cal- 
culated on steam per pound of fuel being the same in 
the two cases. Considerations of weight and space 
may be more important than a small saving in the fuel 
bill, but restrictions in weight and space also involve 
mereased wear and tear and unsatisfactory maintenance 
due to difficult accessibility. It has always seemed to 
the author that boiler and superheater performances 
should be as high as possible so that the overall steam 
generating efficiency aimed at (of the order of 87 per 
cent. in the latest installations) requires a minimum 
of heat recuperation in the air preheater. As the heat 
recuperation in the air heater rises there is an increase 
in furnace temperature, and consequently increasing 
stress on the boiler and furnace. 

Parts 2 of Tables A and B give some particulars 
of the boiler installations in the three new ships of the 
Norddeutscher Lloyd Company for their Eastern 
Service, viz., the Scharnhorst, Potsdam, and Gneisenau. 
The Potsdam has Benson boilers working at a pressure 
of 1,325 lb. per square inch, and the other two vessels 
have the Wagner boiler working at a pressure of 737 Ib. 
Per square inch. In all three cases the final steam 
temperature is 878 deg. F. It will be noted from the 

* given in the Tables that there is an increase in 
boiler rating, as measured by the output per square 
foot of surface, as might be expected, particularly 


with the Benson boiler with a forced-water circulation. 
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SECTION B.B. 


Fig. 7b. 








From available information, there appears to be an ad- 


the | vantage in weight, space, and fuel economy. All three 


vessels are now in service, and sea-going experience in 
them, and also in Uckermark, fitted with a Benson 
boiler, will determine their reliability. There are also 
other vessels in which higher boiler pressures and 
temperatures are being tried out, such as the Tannen- 
berg, with two Wagner boilers, 850 lb. per square inch 
and 860 deg. F. temperature, already in service, the 
Kertosono, the Conte Rosso, both referred to later, 
and another vessel with a Velox boiler. 

The first three designs in Parts 3 are examples 
prepared under the author’s notice last year for a new 
vessel at three different pressure and temperature 
conditions with the Babcock and Wilcox marine and 
“SX” type boilers. Design No. 1 was prepared to 
indicate an installation using a rather higher boiler 
pressure with the Babcock and Wilcox standard marine 
type boiler, and at a pressure at which this type of 
boiler has already been in service for several years, 
the design embodies the square type header and 
groups of four 1}-in. diameter tubes. The outlet 
temperature, viz., 760 deg. F., also is one which can 
safely be used with the present carbon boiler steel. 
The design shows advantage both in weight and space 
as compared with the average figures of the installations 
in Parts 1 of the Tables, and the higher pressure and 
final temperature gives more economical steam con- 
sumption of the power plant. 

Designs Nos, 2 and 3, for boiler pressures up to 800 Ib. 
per square inch, but with final steam temperatures 
within the range used at present, are with the Babcock 
and Wilcox “SX” type, which, with the circular 
headers and small tubes, gives advantages in constfuc- 
tion and manufacture, and retaining, as it does, a good 
natural circulation, is a high-efficiency boiler. There 
does not appear to be any real reason why pressures 
up to this range of about 800 lb. cannot be adopted with 
any of the Yarrow, Johnson, Penhoét, or other similar 
types. These two design arrangements, Nos, 2 and 3, 
are similar except for the final steam temperatures, 
No, 2 for the present generally accepted 750 deg. F., 
but No. 3 for a more moderate final temperature. This 
design was prepared in association with turbine 
machinery arranged with moisture extraction apparatus 
at the exhaust ends of the high and intermediate stage 
turbines. The increasing wetness of steam as it passes 





through the turbine expansions has always been a 


source of trouble with the propelling machinery, and | 








has been mitigated by the use of initial steam tempera- 
tures appropriate to the initial pressures, Reheating 
the steam between the individual turbines arranged in 
series has been largely adopted in shore installations, 
but not so far seriously attempted afloat, owing again 
to space and weight complications, An alternative 
method of extraction of the moisture at the exhaust 
end of the high and intermediate stage turbines would 
appear to have greater ssibilities with marine 
machinery, ‘provided suitable and efficient plant for 
this purpose can be provided. 

Design No. 4 is with the Loeffler boiler, and has been 
prepared to be comparable with the boiler installation 
in Orion. The data given provide for generating the 
same power and not the same steam quantity. The 
higher turbine efficiency possible with the higher pres- 
sure and higher superheat accounts for a reduced steam 
consumption. Thus the speed of the ship has been 
maintained. There is a very material difference in the 
weight. The figure given includes the two starting- 
up boilers, which, however, would not be in use when 
the four boilers are in operation. The weight is approxi- 
mately half that for the boilers as in Orion, and there 
is an estimated reduction in oil fuel of about 10 per 
cent. The heating surfaces in the Table do not include 
the heating surface of the small starting-up boilers, 
since they are not utilised for developing power for the 
ship. 

A Loeffler boiler is to be installed in the Conte Rosso, 
with additional high-pressure machinery connected 
to the propeller shafting, of one additional turbine set to 
each shaft. The pressure and temperature adopted 
are 1,850 Ib. per square inch and 890 deg. F., and it is 
estimated that an increase of 5,000 shaft horse-power 
will be obtained by the addition of the new machin 
and one Loeffler boiler replacing one single-ended Scot 
boiler. An improvement in fuel economy at normal 
load of about 9 per cent. is expected. As the steam 
capacity of the Loeffler boiler to be installed in the 
Conte is practically identical with that of one 
boiler in Orion, the service experience of the two 
i mt types should give useful and interesting 
information. The boiler to be installed in the Conte 
Rosso is shown in Figs. 5 and 5a, opposite. The flow of 
gases can be followed from the combustion chamber 
surrounded by the radiant-heat superheater to the con- 
vection superheater, thence to the economiser and to 
the air heater. The position of the evaporator drum 
is clearly indicated. 
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Design No. 5 is with the Sulzer mono-tube boiler. 
Figs. 6 and 6a show the economy in space as compated) 
with Orion, the boilers of which are indicated by dotted 
lines. The data given provide for the same turbine 
power as with 240,000 lb. of steam at 400 Jb. pressure 
and 750 deg. F. temperature. The boiler can also be 
arranged to be of horizontal construction with the 
firing from one end if desired to obtain some considerable 
saving in head room, but in this case the reduction in 
floor area as compared with the installation in Orion 
would only be small. The large air heater to each 
boiler is arranged at the side. A Sulzer vertical mono- | 
tube boiler is now installed in the Kertosono of the | 
Rotterdam-Lloyd line. In this vessel one of the | 
Scotch boilers of an original installation of five has | 
been replaced by a Sulzer boiler, the new boiler being 
designed for a steaming capacity of 46,000 lb. per 
hour at 850 Ib. pressure and 730 deg, F. outlet temper- 
ature. This boiler is shown in Figs. 7, 7a, and 7b. 
The oil-fuel burners are at the bottom. Very high | 
overall efficiencies have been obtained in the preliminary 
trials and very good steaming flexibility. 

Design No. 6 is with the Velox boiler. In the case | 
of this vessel a boiler of the Velox type is being in- 
stalled in place of one cylindrical boiler of the original | 
installation providing for a steam output of just over | 
70,000 Ib. of steam per hour at 700 lb. per square inch | } 
pressure and an outlet temperature of 840 deg. F. The} | 
higher pressure steam supply will be used by an extra} | 
high-pressure primary turbine unit coupled to the| 
existing gear. The design and construction of the | 
Velox boiler are doubtless well known in principle | 
if not in detail, but Table A clearly indicates the very 
high rate of heat transmission with this design due to 
the high water and gas speeds employed. In this 
proposal with the Velox boiler the weight and space | view to service at stations not having the usual launch- 
figures include the oil-burning equipment with pumps | ing facilities and having to operate off shallow beaches. 
und heaters and air-compressor units, which are the 
equivalent of forced and induced draught fans which | this class of service lie in the promptness with which 
weights are not included in the figures of other installa- | the working of the propellers takes effect, when launch- 
tions. ing, as compared with the ordinary screw; in the 

It will be noted that in each of these three cases of | superior control of the boat when riding in surf, the 
installations of Loeffler, Sulzer, and Velox boilers, and | propellers always being flooded and not liable to emerge 
also the three new ships of the Norddeutscher Lloyd | im broken water as is the case with the screw ; and in 
Company with Wagner and Benson boilers, we have| excellent mancuvring power owing to the straight- 
boiler units of high capacity, confirming the trend | forward thrust ahead or astern. The astern efficiency 
towards the use of a smaller number of units per instal- is also much improved, while the propellers are virtually 
lation in marine practice as on sh re. Sir Harold Yarrow, | invulnerable; they cannot be fouled by ropes and debris, 
in his paper in 1931, concluded on the note that, apart | and the centre of gravity is low. There is, moreover, 
from the thermal advantage of high-pressure steam, | 00 risk of racing, 80 that speed in rough weather is 
the saving in space and weight by the adoption of the better maintained. Recent trials in rough weather 
water-tube boiler is of great benefit and that reliability | off the Needles have shown that the cone-propelled | 
im service of the water-tube boiler had been established. | boat behaves well at sea, and is reliable in manoeuvring. 
Experience since that date has shown increased con- General views of the Royal Silver Jubile are given in 
fidence in the water-tube boiler, and in the compilation | Figs. 1 and 2, page 426, which show the boat to have a 
of this review of the present position ther. is indicated | Very pleasing appearance. The details of design are 
undoubtedly an increasing tendency in the use of the | given in Figs. 5 to 10, Plate X XVI, and the lines of the 
water-tube boiler at increasing pressures and tem- | boat in Figs. 11 to 14. The engine and propeller arrange- 
peratures, ment are shown by the elevation, plan and sections 
given in Figs. 15 to 19, Plate XXVI. The boat is ofa 
| new type, much lighter than any previous motor life- 
| boat in the service of the Institution. She is 32 ft. 


CONE-PROPELLER LIFEBOAT a ii ie d weighs only 34 t She i 
“ ” ong by . beam, and weighs only ons. e is 
ROYAL SILVER JUBILEE. pom. Bl with two infipendont sets of 12-h.p. engines, 


In our issue of August 5, 1927 (page 186), we de-| each driving a 32-in. set of cone propellers. The 
a the Hotchkiss system of internal cone propeller | engines are of the opposed twin cylinder high-speed 
for ships. As a matter of convenience this system | type with two-speed reductions, viz., one by chain and 
waa —_, — ~ Re _ a arp re in | the other in the bevel gearbox, giving a coupling speed 
shallow-draught craft, and the article referred to| of 672 r.p.m. This is further reduced at the spiral 
— —= = ae of an 18-ft. launch on a} bevel aeurte the cone-propeller gearbox, which a a 
trial on which a member of our staff was present. Since | 3-30: 1 ratio, so that the impeller speed is actually 
that date, this method of propulsion, invented by | 203 r.p.m. With this speed of revolution the boat 
= — Me re of mene sen 2 ay nee has a speed in full service trim of just over 7 knota, 

rset, has been applied te some 200 vessels, including | with clear intakes, and 6-82 knots with close-mesh 
a large variety of craft, one of the latest rather special | self-cleaning grids in place, the contract speed having 
cases being a Royal National Lifeboat Institution | been 6} knots. In rough weather, in a beam sea, and 
lifeboat named the Royal Silver Jubilee, sent recently | with the boat rolling to the gunwales, a speed of 6-66 
from Cowes to Wells, Norfolk, where she will be | knots is maintained. 
stationed. As shown in the drawings on Plate XXVI, the 

This method of propulsion continues to make|two units are both placed on the centre line, an 
_S - _— ee — —— —— ae eye — other om 
Cc e, argest, so far, ng - mio sion, an efficiency of whic as now n) 
——_ = 18 ft. beam, and capable of carrying 80 tons | p+ pr entender With one unit only working, | 

weight. Craft already equipped include tugs, | the speed is reduced by 1-4 knots; the two units run 
gunboats, armoured motor-boats, police launches, &c., | at practically the same speed, the after set only showing 
orders having been ful‘illed for seven different Govern- perhaps 5 per cent. or so more revolutions. _ 
ments, including our own, and for 16 different countries.| The principle of the cone propeller was fully described 
Among the boats equipped have been R.N.L.I. life-| in our previous article and need hardly be enlarged 
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POWER HOUSE COMPONENTS, 


The particular advantages of cone propellers for | 





boats and ex-lifeboats adapted for other purposes, and | upon to any extent. Briefly, it may be explained 
these installations have fully proved their serviceability. | that the impeller revolves in a conical casing cut away | 
An ex-lifeboat, 37 ft. 6 in. by 8 ft. 6 in., has been in| on the underside to form both an inlet and outlet for | 
Trinity House service for the past four years in all| the water. The water is drawn in at the smaller | 
weathers on the Northumberland coast and owing to | part of the cone and is expelled at the larger diameter | 
its power and manceuvring qualities has been found 
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are given a pronounced curve forward. Each unit 
consists of the two cones assembled on a central 
gearbox, giving the fore and aft drive, with its engine, 
the latter being placed actually on the keelson. The 
whole of the propelling machinery acts as useful ballast. 
The use of fabric-disc couplings enables reversing to be 
rapidly carried out without shock, the prompt stopping 
and quick restarting giving great controlling power 
in rough seas and when beaching through surf. The 
impeller blades are removable through the inspection 
covers in the cones. Even should it be necessary 
for some purpose to remove three blades, the remainder 
will give quite a good measure of efficiency. 

The controls are brought together as shown in Figs. 15 
and 16, to be within easy reach of the tiller. Manwuv- 
ring of the boat is no more complicated with two units 
in operation than with one. The engines are started 
by hand, as shown, and are protected by a substantial 
watertight casing, ready accessibility being, however, 
assured, Under-water exhaust is employed. The boat 
has all the special features of the Institution's lifeboats. 
It can run fully submerged, and has an internal cir- 
culating system for the cooling water, so that the engines 
can be started and warmed up before the boat is 
launched. The sections, Figs. 7 to 10, show the 
buoyancy tanks, &c. Fig. 5 shows the two fuel tanks 
placed athwartships, this arrangement having been 
finally adopted, although they are shown placed longi- 
tudinally on the extreme right of the machinery- 
arrangement drawings reproduced in Figs. 15 and 16. 

This system of propulsion would appear to present 
many advantages for lifeboat service, not least being 
the protection provided for the propelling units, and 
the fact that they run no risk of losing immersion. 

We wish to express our thanks to the Royal National 
Lifeboat Institution for giving us facilities to reproduce 
the drawings aceompanying this article, and conclude 
by commending the work of the Institution to the 
consideration of our readers. 








PORTABLE PIPE-BENDING 
MACHINE. 


THE pipe-bending machine shown in the accom- 
panying illustrations, Figs. 1 and 2, should, from its 
portability as well as the rapidity with which the work 
can be done with it, prove of considerable utility to 
contractors, gas fitters, &c. It is capable of bending, 
in the cold state and without wrinkling, either black or 
galvanised steel or wrought-iron pipes from } in. to 
2 in. internal diameter. Copper pipes can also be 
dealt with in it, provided they are not less than 10 


in a direction at right angles to the axis. In normal | . 
to behave excellently in landing supplies at Amble | running the discharge is aft and reversing is accom- | S.W.G. thick. It can, further, be used for bending light- 
plished by reversal of the direction of rotation. Figs. | steel rods for concrete reinforcement, though designed 
3 and 4, page 426, are reproduced from photographs | primarily for pipes. Two convenient properties of the 
of the impellers in the works. Six-bladed impellers | machine, in addition to those already mentioned, are 
are employed, although four-bladed have now been | apparent from the illustrations, viz., that it can be 
shown to give equally good results and are being | used either when standing vertically or when lying on 
adopted as standard for the future. The blades’ its side, and that it does not need to be bolted or 


lighthouse. In 1985, the Lifeboat Institution fitted a 
boat of their reserve fleet with cone propulsion. This 
was a boat 365 ft. long by 10 ft. beam, with a displace- 
ment of 6¢ tons. With an engine of 33-4 h.p., she| 
developed a speed of just over 7 knots, and experience 
with her led to a special design being prepared with a 
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utherwise attached to a bench or floor. The latter 
app wently needs some qualification, as spikes are 
shown in Fig. 1. These, however, are only needed 
when the machine is stood upon a yielding surface, 
such as earth. The two horseshoe-shaped attachments 
seen in this illustration form foothelds to resist the 
pull when the operating lever is horizontal, and it is 
through these that the spikes are driven in the 
circumstances just mentioned. When the machine is 
used on its side, as in Fig: 2, pressure of the operator’s 
foot, as shown, is all that.is required. A small bracket 
which is slipped over the pin of the main nut enables 
the machine to be used lying on either side, In this 
position it is convenient for the bending of long pipes 
or those having bends in different planes, such as are 
shown in Fig. 2. 

The construction of the machine will be almost 
self-evident from the illustrations. The pipe to be 
bent is inserted between a crescentic ram, operated 
by a screw and lever, anda pair of swivelling blocks 
at the end of the frame. Both the ram and the blocks 
are suitably grooved. As the ram is screwed down and 
the pipe bends round it, the side blocks automatically 
adjust themselves to afford the necessary support. It 
will be appreciated that the radius of the bend is 
determined by the curvature of the ram and the 
distance apart of the blocks. A of seven rams of 
varying curvature is supplied with the machine, whilst 
the blocks can be adjusted along the frame by means 
of the numerous holes visible in both illustrations. 
Two small rollers are supplied for making very acute 
bends in tubes of diameter. The minimum 
radius to which water and gas pipes can be bent with 
safety to the pipe is 3} times the external diameter 
of the pipe, the radius being that of the centre line. 
Steam pipes may be bent to 4} times the external 
radius. Any pipe within the capacity of the machine 
can be bent by one operator. The lever is provided 
with a double ratchet and the arms can be used at 
each side of it, as shown in Fig. 1, or with one arm 
screwed into the other to give a longer lever, as in 
Fig. 2. Pipes up to } in. in internal diameter can be 
bent in about one minute ; larger pipes, say from 1} in. 
to 2 in. in internal diameter, require about two minutes. 
The bare machine weighs 84.1b. The rams, side blocks, 
lever, &c., are all detachable and can be transported 
separately as required. As a rule it is not necessary 
to take all the rams, &c., to the site. The machine is 
manufactured in this country by Messrs. Power House 
Components, Limited, Albion Chambers, King-street, 
Nottingham, who have acquired the sole rights for the 
British Empire from the inventor, Monsieur C. Mingori, 
a French engineer. 








CORROSION OF IRON AND STEEL.* 


By Smr Ropert HapFiEvp, Bart., D.Sc., F.R.S., 
M.Inst.C.E,, and 8, A. Mar, B.Sc. 


Stnce one of the authors presented his paper on the 
“Corrosion of Ferrous Metals” to the Institution in 
1922,+ the attention given to the problem of corrosion, 
which was already considerable, both among repre- 
sentative bodies and individual investigators, has 
rapidly increased, It is therefore one of the objects 
of the present paper to review the activities since this 
date, and to give some account of the further know- 
ledge gained of the effects and nature of corrosion. 
It is also proposed to devote attention to the work of 
the Committee on the Deterioration of Structures 
Exposed to Sea-Action, which has now been at work 
for nearly twenty years. A later section of this paper 
is devoted to the results of various exposure trials 
with which the authors have been concerned, and they 
feel that these will be of interest to those members of 
the Institution who are concerned with harbour works 
or other marine structures. These experiments dealt 
mainly with the behaviour of various steels subjected 
to marine corrosion at Ipswich, the Thames Estuary, 
the North Sea, and the Guif of Paria in Trinidad. 

There can be no doubt that great progress has been 
made as the result both of collective efforts and of 
individual imvestigation. From practical exposure 
‘ests, many results of an authentic nature have been 
accumulated, which engineers may safely use fer their 
guidance. For the present, and probably for some 
time to come, there is nothing in this respect to take 
the place of such tests, although it may be urged that 
the results obtained are peculiar to the particular set 
of conditions operating, and that the amount and 
character of the corrosion observed is the result of 
4 combination of factors, each of which may be different 
another location.or under other circumstances. 
Laboratory tests intended to simulate practical condi- 
Uons of corrosion have undergone considerable improve- 
ment during the period under review, particularly in 





careful attention to details, and it has become possible 

| to say what would be the behaviour of any particular 
a both as regards the amount of wastage and the 
| character of the corrosive attack, provided that the 
| composition of the metal and the physical conditions 
| are specified. The conditions in such laboratory tests 
}ean, however, only be of a comparatively simple 
| character, and are not therefore usually related in any 
| definite way to practical conditions, which are almost 
|invariably more complicated. It is difficult, for 
example, to simulate in the laboratory the organisms 
which abound in the sea, and the effects of molluscs 
or other fauna which adhere to steel structures, Labora- 
tory tests of this kind cannot, therefore, effectively 
take the place of actual exposure tests under service 
conditions, although it must be said in their favour 
that much information of value as to the nature of the 
processes of corrosion has been derived from laboratory 
tests. 

As further knowledge of the effects of corrosion 
has been gained it has become clear that, owing to the 
complexities involved in almost every practical case, 
very little could be definitely inferred as to the true 
nature of corrosive action itself by merely watching 
the progress of the corrosion as it ordinarily occurs. 
It has been possible from such observations to formu- 
late theories, some of which have survived. For 
example, in many cases there is some certainty of the 
acceleration of corrosion by electrolytic action, due 
to the contact of dissimilar metals, and an electrolytic 
theory of corrosion came into being. While this 
theory does not, as some of its exponents at ene time 
thought, explain the whole cause of corrosion, electro- 
lytic action is now regarded as an essential stage in 
some of the more modern theories such as the “ anodic ” 
or differential-aeration theory. It is important to 
realise, however, that the earlier theories were not 
based alone on observations of the progress of corrosion 
as it occurs in nature, but also on correlated scientific 
knowledge derived from laboratory experiments. A 
growing appreciation of the importance of such labora- 
tory experiments, and the position which they occupy 
in the campaign against corrosion, has been a feature of 
the more recent work on the subject. 

The Research Work of the Corrosion Committee of the 
Institution,—The paper referred to* gave some account 
of the formation in 1916 of the Committee on the 
Deterioration of Structures Exposed to Sea-Action, and 
particularly as regards the planning of the extensive 
research which they had undertaken on the marine 
corrosion of ferrous metals, The Committee owed its 
origin largely to the late Sir John Wolfe Barry, 
K.C.B., PRS. who, in the past, has probably done 
more to help civil engineering than anyone else. The 
carbon and special steels were produced for the 
Committee by Messrs. Hadfields, Limited, of Sheffield, 
altogether 1,350 specimens being prepared. The com- 
pletion of the Committee’s programme will not be 
reached until the period allocated for the longest term 
of exposure, namely, fifteen years, is exhausted. 








* Paper read before the Institution of Civil Engineers, 
on Tuesday, April 7. Abri 
t Sir Robert Hadfield. 
cexiv, page 83 (1922). 
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Meanwhile, however, much valuable information has 
been obtained from the examination of the specimens 
exposed for five-year and ten-year periods, respectively, 
and this will be found in the various interim reports of 
the Committee.t 

To sum up, the varying degrees of corrosion 
observed for the different ferrous materials in general 
use, under the different conditions to which they ma 
be subjected in marine structures, appear to be the result 
of a balance of factors as follows :— 

(1) The material itself. (2) Temperature, the range of 
which in different climates is much less under the 
tempering influence of contact with the sea than 
where the iron or steel is in the air. (3) Actual contact 
or otherwise with the sea-water, and the continuity 
or otherwise of the contact. (4) The character of the 
sea-water and of the molluscs adhering to the material. 
With equal ranges of temperature, there does not 
appear to be much diffe in the a t of corrosion 
in the sea and in the air ; sea-water, however, promotes 
pitting more than air. There is evidence that the 
character, of the sea-water plays a prominent part, 
but, in the absence of sufficient data as to its constitu- 
tion and condition at the different locations, it has not 
been possible to trace a definite connection. It appears 
to be more important in its effects on the character of 
the corrosion, namely, pitting, than on the actual 
amount of corrosion. 

After making an exhaustive analysis of the results 
obtained from the Committee’s tests, the authors have 
been particularly struck by the remarkable degree of 
concordance in the indications given by the various 
specimens of similar materials which were submitted to 
the different conditions of exposure. Thus, the special 
care taken in the planning and execution of the research 
has been justified in the results. It is true that it 
has not always proved possible to reconcile the aren 
ently inconsistent behaviour of a particular steel in 





_— circumstances, but under such a variety of 
conditions complete consistency was not to be expected. 
Quite often, apparently anomalous indications are 
confirmed by the similar behaviour of other materials 
under the same conditions, which thus points to some 
special factor influencing the conditions. It would 
appear, therefore, that the explanation for peculiarities 
of behaviour is to be found in a more’ detailed under- 
standing of the corrosive factors at work in particular 
cases, rather than in any irregularity of the material 
or of the conditions. 

It should be noted how, in contact with sea-water, 
any special claims which a particular material may 
have, as regards its resistance to corrosion under aerial 
conditions, are greatly diminished, This levelling 
influence on the relative merits of two materials, or 
classes of material, is greater when the contact with the 
sea is continuous than when it is intermittent, as 
under half-tide conditions ; this often applies also to 
the pitting as well as to the general wastage. Thus the 
possibilities of effecting improvements, by alloying or 
otherwise, in the corrodibility of ferrous structural 
materials would appear to be much more restricted in 
the case of marine structures of which portions are 
subject to immersion in the sea than with, for example, 
inland bridges or the frames of buildings. Apparently 
the corrosive action of salt water is such as to render 
the constituents, structure, and physical conditions of 
ferrous materials much less important than they are 
under atmospheric conditions. 

Practical Exposure Trials.—In August, 1923, it 
became necessary for those responsible for the building 
of the Sennar Dam on the Upper Nile to consider the 
nature of the materials to be used in its construction, 
and the desirability of making use of the non-rusting 
character of chromium steel came into consideration. 
Although the complete substitution of chromium steel 
for mild steel could not be contemplated on account 
of the cost, it was felt that steel of the former type 
might, subject to satisfactory evidence of its suit- 
ability, be employed for certain portions, such as the 
staunching bars of the sluices. It was, therefore, 
decided to make a preliminary exposure test under 
conditions as similar ag possible to those which would 
operate at the dam; these tests were carried out b 
Messrs. Ransomes and Rapier in collaboration wi 
the authors. As a result of these investigations, the 
suitability of the softer grade of chromium. steel 
(“‘ rustless iron ’’) for the staunching bars of the sluices 
of the Sennar Dam was considered as reasonably 
established, and some four tons of the material was 
ordered for this purpose. Ten sluices were so fitted, 
Nos. 41 to 50 inclusive. Through the kindness of the 
Chairman of the Sea-Action Committee, Mr. M. F.-G 
Wilson, M.Inst.C.E., whose firm were the Consulting 
Engineers to the Egyptian Government for the construc- 
tion of the dam and sluices, the authers are able to 
give the report on the behaviour of the steel in this 
service, as obtained from Mr. R. M. Macgregor, of the 
Irrigation Advisor’s Office of the Sudan Government. 
The Report, dated June 22, 1931, states that, owing 
to the work on the aprons being in progress, these 
gates could not be lifted in 1929 and 1930, Allowing 
time for the last of the season’s concrete to, set, one of 
these gates, No. 43, was lifted in June, 1931, for the 
first time for three years, and compared with No. 40 
fitted with the ordinary steel bar. The following 
quotation is from the report :— 

‘“« The rustless steel was in places slightly discoloured 
with rust, but it seemed as if this might have arisen 
from contact with the cast-iron groove. There was 
no sign of corrosion, and the surface for the most part 
showed the metallic lustre and general condition with 
which it left the planing machine. The plain steel on 
the other hand was heavily corroded and rusted. We 
were all struck by the difference in condition of the 
two steel surfaces. It may be taken quite definitely 
that the rustless steel is in fact substantially rustless.” 
Thus, the indications of the preliminary exposure 
trials appear, in this case, to have been borne out in 
a very satisfactory way, and the choice of the material, 
ened ‘a these trials, has been fully justified. It is, 
however, especially interesting to note that, when 
subjected to the action of sea-water under conditions 
of total immersion in the Committee’s research, this 
same steel under the designation “U’’ behaves in 
anything but a satisfactory manner, a j-in. bar being 
completely perforated by corrosion inside a year. 

In 1922, kind permission of the Elder Brethren 
of Trinity House, a series of specimens was attached to 
certain of their buoys in selected localities. The 
buoys selected for the tests were three in number, 
namely, the “ North’ Brake” u off Ramsgate, 
representing open sea conditions; the “ Nore Sand” 
buoy in the sea-reach of the Thames estuary; and 
the “‘ North Cliffe” buoy in the harbour at ich. 
ti. 
described as a steel drum buoy. By adopting a bent 








~'* Sir Robert Hadfield, lec. cit, 
+ For fifteenth report, see p. 352, ante. 


shape, the specimens were exposed. all round their 
ert sides for the greater part of their length, and 
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could be attached by riveting. At the same time, the 
flat section of the specimens provided a | surface 
in relation to their weight. To minimise electrolytic 
action, a washer of hard rubber was inserted between 
each end of the specimens and the buoy before they 
were secured with mild-steel rivets. No 
other ceating was applied. The placing of the speci- 
mens was similar on each buoy; they were in sets of 
four at two different levels, one above and the other 
below the still-water level. 

The test was confined to a determination of the 
relative merits of chromium steel of the harder grade, 
included in the Committee’s research under the designa- 
tion “J,” in comparison with wpe mild steel. 
The period of duration of the tests was determined by 
the failure of some of the rivets due to excessivel 
rapid corrosion, brought about by their contact with 
the non-rusting steel. 
as the above-water specimens are concerned, and 
having regard to the respective periods of exposure, 
the mild steel has corroded to much the same extent 
whether under open-sea conditions, under the more 

rotected conditions in the Thames estuary, or even in 
Levbous The underwater specimens, on the other 
hand, are distinctly more corroded at the locations 
where the water is more fully saline (namely, in the 
open sea and in the harbour at Harwich), than in the 
estuarine water of the Thames. The indications of 
these tests are therefore that the worst conditions for 
mild steel, among those to which it has been subjected, 
are with complete immersion and where the water is 
of full salinity ; the most favourable conditions are 
with complete immersion in estuarine waters. 
strikingly superior resistance of the chromium steel, 


as compared with that of mild steel, which was observed | 


in the visual examination, is fully confirmed in the 
figures for loss of weight. This applies under all the 
different conditions of exposure, and for each of the 
different physical conditions in which the chromium 
steel was tested. A further feature of the results, both 
in the appearance of the specimens and generally from 
the figures for the loss in weight, is the slightly greater 
corrosion of the chromium-steel specimens in the 
above-water position, as compared with those under 
water; this is sufficient to reverse the order of the 
results obtained with the mild steel. 

The necessity for laying an oil pipe-line on the sea 
bed of the Gulf of Paria led, owing to the especially 
corrosive conditions believed to exist there, to a 
number of tests being carried out on a variety of steels, 
by immersing them on the site. The severity of the 
corrosion experienced is illustrated by an instance 
reported by the United British Oilfields of Trinidad, 
Limited, where a -in. mild-steel plate forming the 


bottom of a storage tank was eaten through in nine | 


months, and when it was drying off after the removal 
of the tank, it became quite hot, due to the chemical 
action still going on. During the flood-periods of the 
river Orinoco, the sea-water in the gulf is contaminated 
nA large quantities of organic matter, chiefly vegetable, 
although in the intervals it is comparatively fresh. 
Near Point Fortkin there are outcrops on the sea-bed 
of pyrites-bearing clay, in the direct line of the route 
of the proposed pipe, and it was at this location that 
the mild-steel tank, referred to above, was immersed. 
The mt tests were carried out on specimens pre- 

by the authors, by the United British Oilfields of 
Trinidad, Limited ; kek choousinas (13 per cent.) steel 
had already been tested and found unsatisfactory. 
Two series of tests have so far been made, the second 
intended to amplify or confirm information obtained in 
the first. The results of the first series of tests indicate 
that a copper-steel specimen, with rather less copper 
(namely, 0-39 per cent.) than material “G” (which 
had 0-63 cent.) in the Committee's research, shows 
& greater jan than ordinary mild steel; the attack is, 
however, more uniform, and if allowance is made for 
the probable under-estimation of the loss on the mild 
steel, the copper steel is possibly somewhat superior 
as regards ———. A 36 per cent. nickel steel is 
undoubtedly the of the materials tested, its rate 
of wastage, which is about one-half that of mild steel, 
confirming the experience obtained in the Committee’s 
research in this respect, while it exhibits the same 
characteristics of uniform attack, with comparative 
freedom from pittiny. Although a 29 per cent. 
chromium steel, and steels with high contents of both 


nickel and chromium, also show favourable results as | 


regards their total wastage (the ‘ 18-8" type being, in 
fact, superior in this respect even to the nickel steel), 
they are badly pitted by local corrosion. This is a 
dangerous factor, which would probably put a short 
period to their service life, particularly in the case of 
ipe-lines. 

f n the second series of tests, the representatives of 
the general type of corrosion-resisting steels, oe 
high chromium with varying amounts of nickel, 

other additions, like the others previously tested, show 
quite attractive figures for their total loss by was 
but their performance is again seriously marred 
excessive pitting or local attack. Although excellent 


The results show that, so far | 


The | 


ry | 


steels for many other circumstances, their use could 


projected outwards and downwards from the outlet 


|not on this experience be recommended for under- grille. Efficient heat control is effected entirely by the 


water structures. Steels containing comparatively | motor switch. The heater incorporates an electrically- 
small percentages of both nickel and copper do not, | operated gas valve, arranged so that the gas is auto- 


| under these conditions, show the advantage which | matically turned on when the motor is switched on, 


effects usually observed for these elements when used 

| separately as additions to steel. With five of the 
| materials, including the 36 per cent. nickel steel and 
the copper steel, opportunity was taken to test, by 
the addition of further specimens, the effect of pre- 
viously removing the scale by pickling or sand-blasting. 
The effect of this procedure on the copper steel has 
certainly been, as with ordinary steel in the Sea-Action 
| Committee's research, to make the attack more uniform. 
| The results are not, however, available in this case to 
|show whether the wastage is actually lessened or 
increased. The steels with a high chromium content 
are distinctly the worse for the previous removal of 
their scale. 

A third series of specimens has been put out for 
exposure, and these tests have not yet been completed, 
but it is possible to draw some conclusions from the 
results reported above. The fact which appears to be 
one of the broadest conclusions from the Sea-Action 
Committee’s research, namely, that the advantages to 
be anticipated from the use of alloy steels in under- 
water use are not so marked as under aerial or half-tide 
conditions, is confirmed in the present series of trials 
where the range of materials tested has been extended. 
With steels of the modern “ non-rusting” type, con- 
taining high percentages of nickel and chromium, the 
actual total wastage by corrosion can be greatly 
minimised, but, as with the high-chromium steel 
included in the Committee’s research, these steels have 
a marked propensity to localised pitting, which might be 
expected to restrict seriously their life in actual service 
under water, and in some cases might make their use 
dangerous, 

These conclusions may appear different from well- 
authenticated cases where specimens of the 18 per cent. 
chromium and 8 per cent. nickel type of steel have 
behaved admirably when, for example, they have been 
attached to the hull of a ship during a long voyage ; 
the protection afforded by electrolytic contact with 
ordinary steel or other metal was presumably avoided 
in such cases. It is conceivable that, in these cases, 
the rapid movement of the sea-water in contact with 
the steel may have a favourable influence on its 
behaviour. Whatever view is adopted, the washi 
action of the water over the surface of the steel woul 
certainly be expected to modify drastically the condi- 
tions which promote pitting. It may well be that, 
although the use of steels containing high percentages 
of chromium cannot be recommended for stationary 
structures in contact with sea-water, such steels are 
able to give good accounts of themselves in circum- 
stances more favourable to their peculiarities. It 
should be mentioned that the Sea-Action Committee, 
|after careful consideration, preferred studiously to 
avoid the introduction of these and other steels in the 
same general class which have been developed since 
the commencement of their research in 1916, as they 
desired to devote their activities to those selected in 
the original programme. The best and mest reliable 
material, among those available at the present stage 
of development of alloy steels, appears to be the steel 
containing about 36 per cent. of nickel, the present 
results for this material fully confirming those obtained 
in the Committee's research. 








GAS-FIRED FLOOR-TYPE HEATER. 


Tus “ Vectair” and “ Univectair” heaters for 
offices and industrial premises generally, made by 
Messrs. British Trane Company, Limited, Vectair 
House, Newcastle-place, Clerkenwell, E.C.1, are very 
widely used. A general description of the heaters, 
covering the principles of their operation, was given 
in Evorneerine, vol. cxxxvii, page 258 (1934), and 
details of a steam-operated model were given in the 
same issue. An electrically-operated model was 
| described and illustrated in ENarvgerina, vol. cxxxix, 
| age 568 (1935). Recently, the firm have extended 
| their range by the introduction of a gas-heated Uni- 
| vectair. 

This heater, which is illustrated on this page, 
was shown at the British Industries Fair, held in 
February last. It is economical in operation, and 
is extremely simple to install, as it is self-contained, 
and only requires gas and electrical connections 
and the fitting of a flue pipe. The heater is suitable 
for installation in factories, works, garages, and, in 
fact, all types of industrial premises. The heater 
consists of the sheet-metal cabinet shown in the 
illustration, this cabinet containing a fan and motor, 
and a gas-heated Trane heating element. The cabinet 
|is equipped with an inlet grille at the back and an 
outlet grille at the front. The air is drawn into the 
heater by the fan, blown over the heating element, and 











int or| might have been anticipated, in view of the beneficial | and turned off when the motor stops. A pilot burner, 


fitted to the heater element, burns continuously. To 
ensure safety, a device is provided which automatically 
prevents the gas being admitted to the main burners 
if the pilot burner is not lighted, or if, for any reason, 
the fan motor is stopped. If the fan motor is thermo- 
statically controlled, a minimum of gas is consumed in 
maintaining the required temperature. When in 














constant operation, the maximum consumption of the 
heater is 90 cub. ft. of gas, giving 40,000 B.Th.U. net 
per hour, for a declared calorific value of 500 B.Th.U. 
per cub. ft. A convenient connection at the back of 
the heater for the flue pipe enables any waste gas to 
be carried away to the outside air. There is thus no 
danger of objectionable fumes being dispersed in the 
space to be heated. 








CATALOGUES. 


Industrial Engines.—A folder sent by Messrs. The 
Villiers Engineering Company, Limited, Wetverhambton, 
concerns small air-cooled and water-cooled two-stroke 

trol engines, in sizes ranging from } h.p. to 2} h.p. 

arious applications are suggested, and all standard 
dimensions given. 

Jointing Accessories.—A plastic compound for use in 
damp situations, self-vulcanising and pre-impregnated 
cold-jeinting tapes are new features of the revised cats- 
logue of jointing materials published by Messrs. W. T. 
Henley’s Telegraph Works ome, Limited, Holbern 
Viaduct, London, E.C.1. 


Electric-Power Distribution.—Designed to reduce the 
capital cost of installation whilst complying with the regu- 
lations governing electricity supply by overhead lines, the 
B.I./Macintosh “* Under-the-Eaves "’ distribution system 
is dealt with in an attractive brochure issued by Messrs. 
British Insulated Cables, Limited, Prescot, Lancashire. 
Full details of components are given, together with in- 
structions for erection. 


Tool Steels——From Messrs. English Steel Corporation, 
Limited, North Street Works, nshaw, Manchester, 
we have received a new catalogue covering an excep- 
tionally wide range of high-grade tool steels which can 
readily selected for any icular purpose by means of & 
comprehensive index. ‘ormation on the correct heat- 
treatment and manipulation is given to ensure the 
maximum life and efficiency. 


Paper-Making Machinery.—A development concerning 
paper-mill plant, previously referred to in ENGINEERING, 
is the internal motor-driven roll described and illustrated 
in a leaflet sent by Messrs. Bruce Peebles and Company, 
Limited, East Pilton, Edinburgh, who manufacture 
jointly, under licence, with Messrs. James Bertram and 
» Limi In this, a geared electric motor is located 
inside, and forms an integral part of the beater roll. 


Pulley Blocks.—In a catal devoted to hand- 
operated lifting gear, Messrs. Herbert Morris, Limited, 
Loughborough, describe a wide range of stationary and 
travelling ey-blocks, beam runway trolleys, wall- 
hoists, Th spar Bvowey jacks, jib-cranes, trucks, and 
-e: An item of icular interest is the application 
of igh-grade ball- i to the triple-gear pulley- 
block. Electric lifts and a hand overhead runway for 
timber are the subjects of other matter. 


Galvanometers.—Messrs. H. Tinsley and Company, Wern- 
dee Hall, South Norwood, London, 8.E.25, have prepared 
& pamphiet describing a range of galvanometers intended 
to cover almost all uirements of the laboratory, 
test-room and workshop. ‘Their Progress Sheet No. 12 
concerns a portable double-element recording voltmeter, 
which, designed for the measurement and recording of 
earth currents, has also been used in conjunction with 
photo-electrie cells for taking illumination records of 
arc lamps. 
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to about the same value by the addition of a rela- 
tively small amount of concrete on the downstream 
face of the dam at the abutments. This amount of 
concrete is negligible for purposes of comparison, and 


ANGLE ARCH DAM. 
By R. A. Surnertanp, Assoc.M.Inst.C.E. 
(Concluded from page 388.) 


In comparing any site with those shown in Fig. 5, | is not shown on the figure. 
page 387 ante, it will be understood that the various| The quantity of concrete in Figs. 8 and 9 has been 
considerations such as depth of excavation and nature | shown in two ways: (a) as quantity per lineal foot 
of rock must first be settled satisfactorily. This | of crest chord, and (b) as quantity per lineal foot of 
discussion relates for obvious reasons only to the | height. These diagrams show the distribution of 
economic properties of the shape of site, on which the material in the dam, both horizontally and 
the dam will actually rest. | vertically, and for comparison in each case, the 
, An examination of the properties of different | same data have been shown for a straight gravity 


DEVELOPED ELEVATION LOOKING DOWNSTREAM 








THE SCOPE OF THE CONSTANT- | dosal stress, but may be, and generally is, reduced | 


deepest portion of the dam, where the gravity 
section is so expensive. It is obvious that the total 
area of the quantity-distribution curve represents, 
to a suitable scale, the total quantity of concrete in 
the dam, and that the difference between the two 
total areas represents the material saved by em- 
ploying the constant angle arch principle. 

The actual ratio of the quantity of concrete in the 
arch dam to that in the gravity dam is 80 per cent. 
for n = 1-5, and 67-4 per cent. form = 2-1. To 
examine the influence of span on the ratio of these 
two quantities, it should be noted that, if the height 
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and value of m remain unchanged while only the 
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‘types’ of site may be made by comparing the ; Taste II.—Design Data for Constant Angle Arch Dame on 
auantitia ry *. imilar heigh d t | “* Idealised”” Sites. 

quantities for two dams, of similar height and cres' ini se tatatinn Abt tt Aceemeianoai escalate 
span, designed for different types of site. In a ee > oomies tau y . 
Figs. 8 and 9, Plate XXVII this has been done for | 


pe 
Dimensions in feet. Stresses in lb. per square inch. 












































two “ idealised ” sites each having a crest span of | ; | Cyl. 
500 ft. at a height of 200 ft., but having values of n Miov.| Meet | seen) ¢ | 26 | R./t | fe 
of 1-5 and 2-1 respectively. Both dams are of 
the simplest constant angle arch type, having a 200 0 0} 373] 10 100; — | — 
. . 180 | 20] 266] 368 | 12 104 | 30 300 
vertical back, and have been so designed that the 160 | 40| 243] 345 | 24-8] 108| 13-9 | 304 
crown ex i aintained as nearly| ° | 140| 60] 224] 320] 37-2| 113] 8-6 | 300 
. oe Y| +! 120! 80] 216} 300| 48-3| 117| 6-2 | 304 
a8 possible at 300 Ib. per square inch over most of | » | j99/ 100] 210| 285 | 59 117| 4-7 | 300 
the hei in Table II, which summarises 80 | 120] 210] 262 | 65 117 | 4-0 | 300 
the d ight, as shown in T h tioned is} | 92| 149| 215] 248] 70-1] 103] 3-5 | 208 
esign computations. The stress mentioned is 40} 160] 218] 236 | 75 87 | 3-15 | 240 
of course a very conservative one, being only half %0 388 221 | 226 80 62 | 2-56] 180 
that usually adopted. The Mareges dam in France, pe ie ae faa ee 
for instance, is 295 ft. high and has stresses up to 200 e ail a8 1 10 a 
782 Ib. per square inch. : 180 20 | 265 350 12-3 | 100 | 28-5 290 
The crown extradosal stress is of course always| | }8/| & el atm ata tS 
larger than the “‘ cylinder stress,” frequently used| 5 | 120 4 208 ase 43 94| 5-9 296 
in the elementary design of arch dams, the ratio) 4 me | gee | oar | eee | “aol ae | eee 
varying from about 1-1 to about 1-4 depending} * 60 | 140} 225] 195 | 53 56) — | — 
on the angle and ratio of thickness to radius. An oo] et Sel ile eo a 
average value for a whole dam is about 1}. It ol 200) — | — | 65 - —!- 
may also be mentioned that the abutment intra- Average .. 223 77-7 
dosal stress is always higher than the crown extra- 





Notge.—Below el. 80 the span is so small compared with the 
thickness that the load is carried largely by shear and wedge 
387 ante, in the first part of | action. The arch stress has therefore not been computed. 


-—_—_— 





gtore—in Table I, Pog 
srticle, the Span for Item 3 should read 420 instead | 44m having a base width of 0-8 times the height. 








210; and the value of Cg, Item 22, should read 0-176 
instead of 170, 2 


It will be noticed that the arch saves mainly in the 


span is varied, the quantity in a gravity dam in- 
creases directly with the span, while that in an arch 
dam increases as the square of the span. The 
ratio of the latter to the former therefore increases 


directly as the span. Hence for n = 1-5, a span of 
600 x ~ = 750 ft. will cause the quantity of 
concrete in an arch dam, designed for the stress 
stated, to equal that in the gravity dam. For the 
case of n = 2-1, this limiting span is 600 x 20% — 
890 ft. It may therefore be concluded that for a 
given height of dam, a considerably greater span is 
economically permissible for sites having a high 
value of n than for sites having a lower value of n. 
It must be remembered also that excavation for an 
arch dam is much less than for a gravity dam, so 
that quantity of concrete is not the only factor to 
be considered, although it is generally the principal 
one. 

As regards the influence of height on relative 
economy of arch and gravity dams, let it be sup- 
posed that in the designs shown the vertical scale 
only is altered in such a way that the height is 
300 ft. instead of 200 ft., while at the same time the 
cylinder stress of the arch dam is increased in the 
ratio of 3 to 2. The plan and section of the arch 
dam remain the same as shown, but the scales are 
now distorted. To find the volume of the higher 





a, - 


arch dam under the same stress conditions as before 
(as shown in Table II) we must first multiply the 
previous volume by 3/2 to bring the cylinder stress 
down to the previous figure, and again by 3/2 to 
allow for the change of vertical scale, that is to say, 
we must multiply the previous volume altogther 
by (3/2)*. 

In the case of the gravity dam, the height has 
been increased in the ratio 3/2 and the thickness in 
the same ratio, so that in this case also the previous 
volume must be multiplied by (3/2)*. The important 
fact shown is that the ratio of the volumes remains 
the same as before. Hence it is the span and not 
the height which decides the relative economy of 
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the constant angle arch dam as compared with a 
gravity dam. It is however a fact that the highesi 
constant angle arch dams built (Pacoima, Diablo 
and Sautet) are in sites having relatively high values 
We have just seen, however, that there is no 
economic limit to the height, within reason, for low 
values of n, provided the crest span is not excessive, 
and the fact that high dams of this type have not 
been so far built on such sites is therefore due to other 
reasons. For example, the Shoshone site has a 
value of n of 1-3, and the dam built there has a 
total height of 328 ft. It is of the plain arch type, 


of n. 


OO 
Arch Dam Material 


Gravity Dam Material 


Ib. per sq. in 
IO 4500 
4150 
OO. 600) 


50 per cent 
60 
70 


ot) 


but could with economy have been of the constant 
angle arch type, had this type been known at the 
time of its construction, 

It is not feasible to give any yeneral rule as regards 
permissible economic span for constant angle arch 
dams, as each individual site is a separate problem 
requiring careful consideration of many factors. It 
is however clear from the considerations mentioned 
above that 

Quantity in arch dam 
Quantity in gravity dam 
creat span (on chord) in feet 

- crown extiadosal stress in Ib. per square inch 
and from the exemples given, it is seen that the 
constant K varies only with the shape of site (i.¢., the 
value of »), and that it has values from 0-34 to 0-40, 
the former applying to values of n of 2 and over, 
and the latter to a value of n of 1-5, with intermediate 
values in between, Now 
siderable degree of economy of material should be 
shown by an arch to counteract the slightly higher 
unit of concrete, formwork and setting out, 
and Table III shows roughly the spans where a 
given degree of economy of material will be obtained 
by the construction of an arch, as compared with a 
gravity dam of base ()-S8 times the height 


it is obvious that a con 


cost 


ENGINEER 


ING. 


No attempt has been made to give exact figures, 
which would be purely academic, but in each case 
the lower values apply to sites having a low value 
of n, and vice versa. The table will demonstrate 
that a profitable degree of economy may be attained 
under suitable conditions with sites as wide as 


| 1,000 ft. or even more. 


it has a span width of 


TABLE 


a maximum height of 80 ft. 
ot 
dam is 113,000 


Use of Artificial Abutments. 
or tangents of gravity section have been used in a 
number of cases, as noted in Table I, and of course 


in many other dams. For example, the Santeetlah 
site is very similar in its lower portion to the Water- | 


ville site shown in Fig. 5, but widens out enormously 
above a height of about 100 ft. In this case, 


gravity abutments were used to restrict the upper 
portion of the arch to a desirable span. Other good 
examples of this practice are Lake Cushman and 
Diablo dams, where long gravity abutments of low 
height have been used, 


dam has gravity abutments, one of which is again 


flanked by a section of earth embankment, as is the 
case also with the Hogan Dam (Fig. 11). 
This use of gravity abutments may be extended 


to permit of the construction of arch dams in sites | 


which would otherwise be too wide. An example 


of this use, worked out on the same basis as before, 


TABLE IlI.—Permisstste Spans ror Smmpite Constant ANGLE Arcu Dams. 


400 PLU 


Crown Extradosal Stres< 


Ib. per sq. tt h in in 
OOO 
ooo-700 


TOO S00 


per sq 
SU00--O00 
950-1,050 
1,100-1.200 


per sq 
650-750 
750-850 
wh -1 O00 


in Fig. 10, Plate XXVI 

summary is given in Table [V. 
Here the type of site is that shown in Fig. 

800 ft. instead of 


is shown and the design 


9, but 


[V.—Design Data for 
vith Gravity 


irch 
Site 


Constant Angle Dam 


Tangents on ldealised * 


Elev. | Head Cyl R 


Stress 


Not Below elevation 80 the span is so small compared with 
thickness that the load is carried largely by shear and wedge 
The arch stress has therefore not been computed 


t he 
tion 
and this span has been reduced to one of 452 ft. for 
the arch by the use of substantial gravity abut- 
ments of a base width of 0-9 times the height, and 
The total quantity 
combination arch plus gravity 
For an arch dam with- 


concrete in the 


cub. vards 





600 ft., | 


| and improved economy. 
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out tangents, this quantity would be 131,600 cub. 
yards, and for a straight gravity dam of base « qual 
to 0-8 times the height, the quantity would be 
147,000 cub. yards. The ratio between the quantities 
for a combination dam of the type shown and a 
gravity dam is now 77 per cent., and assuming that 


| this ratio varies as before with the span (as assump.- 
Artificial abutments | 


tion which is now not quite correct but is nearly so), 
a maximum span of 1,040 ft. could be attained 
before the combination dam ceased to show a saving 
of material. With stresses higher than the 300 |b 
per square inch used in this design, proportionately 
greater spans might be reached. It is thus seen 
that for this particular case, the permissible span 


Fie. 13. 


has been increased by nearly 17 per cent. It will 
be obvious that the peculiarities of each site will 
have a large influence in deciding the type and 
location of the gravity abutments to be used. The 


The Big Tujunga No. 1| abutments need not be straight over the whole of 


their length, but may at some distance from the 
arch be deflected so as to run approximately at 
right angles to the contours. In some cases it is 
preferable to have abutments to carry the arch load 
only, with a separate gravity section on the up- 
stream side of such abutments carrying that part 
of the water thrust not taken by the arch. This 
modification is shown on the plan of the Hogan 
Dam given in Fig. 11, and another good example is 
the Stewart Mountain Dam, on the Salt River. 
Arizona.* This dam has a total chord length ot 
about 1,080 ft., of which the arch, 200 ft. high, 
occupies only about the central 500 ft. 
Improved Type of Constant Angle Arch Dam. 


| The width of sites amenable to the construction ot 
| arch dams has in recent years been further extended 
| by the development of the improved type of constant 


angle arch dam introduced by Mr. Jorgensen. The 
essential feature of this dam is a downstream over- 
hang in the centre of the arch, and this is generally 
accompanied by an upstream overhang at the abut- 
ments. The effect of this feature is primarily the 
possibility of a more rapid reduction of radius from 
the crest downwards, resulting in better arch action 
The slope of the up 
stream face also causes the water load to be trans 
ferred to the solid abutments in a shorter distance 


| than would be the case with a horizontal arch slice. 


in other words there is a considerable degree ©! 


| ‘dome action,” which is not generally considered 
| in the design and which therefore constitutes 


an 


unseen factor of safety. Four large dams of this 
type have already been built, while a fifth, Mad 
River, Cal., is now under construction and ' 
expected to be completed in 1936, and several other 
dams of the type have been designed. Details oi 
the Hogan Dam, which is of this type, are show» 
in Fig. 11, while Figs. 12 and 13 show views of 4 
model of the dam, these views being taken in such 
a way as to bring out the characteristic features © 
the dam, an end which could not well be achieve? 
by views of the dam itself. This dam was bail 

* Western Construction News, July 10, 1930, end 
Engineering News Record, March 19, 1931. 
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by the City of Stockton, California, and is notable 
for the fact that the chord length of crest is almost 
1,200 ft., for a height of about 160 ft. The great 
cest length for this comparatively moderate height 
is also brought out by the position of the plotted 
point in Fig. 4, page 387 ante, this point lying well 
above the limit for constructed dams of the older 
constant angle arch type. 

In view of the small number of dams of the new 
type so far constructed, it is too early to attempt 
w define any limits as regards crest span for which 
this type of dam is economically applicable. It 
is clear, however, that with the suggested limits 
previously mentioned for the older type of dam, an 
increased degree of economy of material would be 
realised by the application of the new principle, and 
that crest spans of greater length, possible up to 
1,300 ft. or even 1,400 ft., including tangents, would 
be worth considering, if other conditions were 
satisfactory for an arch. In this case also, local 
peculiarities of the site have a large influence in 
determining the details of the design, especially 
with regard to the use of gravity abutments. 

The satisfactory record of constructed arch dams 
has already caused the spread of confidence in their 
applicability, and the writer believes that some 
ideas still current are already overdue for revision. 
For example, the fifth edition of a standard hand- 
book, T'aschenbuch fiir Bauingenieure by Max 
Foerster (1928), states that the limiting span for 
arch dams is about 150 m. (492 ft.). This limit 
should now be doubled and will possibly be trebled 
in the future. 








RECENT RESEARCHES IN 
TRANSMUTATION. 


CoMMENCING his fourth and concluding lecture on 
the above subject at the Royal Institution on| 
Saturday, April 4, Lord Rutherford said that in his | 
previous lecture he had dealt with the transmutation | 
of boron, and had shown that when "B was bom- | 
barded by protons, two types of transmutation | 
occurred. In one of these a carbon nucleus was | 
formed which broke up into beryllium with the 
expulsion of an a-particle having a range of 4-3 cm., 
while in the other three a-particles were expelled. | 
In each case the carbon nucleus formed had more | 
energy than it normally possessed, and the question | 
was how it broke up. The most natural way would | 
be by the expulsion of three a-particles which would | 
be fired out at equal angles and at an equal speed. 
That had been the assumption made at first, and 
there was some evidence of this. Subsequent in- 
vestigations had shown, however, that the reaction 
was more complicated and in reality the transmuta- 
tion took place in two stages. In the first stage, 
the carbon nucleus formed passed into an atom of 
‘Be and an a-particle was fired out. This atom of 
‘Be could last a comparatively long time and then 
broke up into two a-particles. 

To extend our knowledge of the many changes 
that can take place in boron, many experiments had 
been carried out by Cockcroft and Lewis in the 
Vavendish Laboratory. By bombarding *°B with 
heay y-hydrogen ions the carbon nucleus was formed 
as before and broke up in the same way into a stable 
Be with the expulsion of an a-particle, but in this 
case the a-particle had a range of 14-75 cm., and was 
pe mg energetic a-particle that had so far come 
0 ight. 

The excited carbon nucleus, in some cases, 
broke up into three a-particles, probably in two 
Stages, as in the former case. Another result of bom- 
barding *B with heavy-hydrogen ions was the forma- 
ton of a heavy isotope of boron with the expulsion 
of a proton, and a further transmutation resulting 
irom the bombardment of 2°B with heavy-hydrogen 
‘ons took place in accordance with the formula : 
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= 
| hydrogen ions. The scale of ordinates used for the 


upper curve in this diagram was five times that 
used for the lower curve and the kink in the latter 
for an absorption of about 4 cm. was due to the for- 
mation of the beryllium isotope Be with the emission 
of 4-6 cm. a-particles. If these were taken away, 
a sort of ‘“ mush” of a-particles was left and the 
broad group at the end of the large-scale curve was 
due to the emission of the three a-particles, as pre- 
viously explained. In addition to the a-particles, 
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groups of protons were produced in accordance with 
the reaction }°B+"H--"C->"B-+'H and the ranges 
of these groups were shown in the slide reproduced 
in Fig. 21. The complexity of the reactions and the 
difficulty of disentangling the results would thus be 


apparent, but considerable help could be obtained 


"B+ *H+> C5 *Be + 8He, the a-particle in this by applying the principle of the conservation of 


“ase having a range of 4-6 cm. 
| 


ron with neutrons the transmutation ot eHte | abides were known. 


slide reproduced in Fig. 22, due to Goldhaber and 


‘ccording to the formula B+ 'n > ™B-—> "Li + ‘He 
or > *He o ‘He + °H 

Thus, 
from the 


menter had to separate them out. 


| Taylor. 
various types of transmutation resulted | a-particles and the isotope *H of hydrogen might be 
bombardment of boron and the experi-| produced, the two short tracks shown in Fig. 22 
ann 6s ve The slide repro- | being due to the former and the single long track 
ced in Fig. 20 showed what was obtained by ana-| to the latter. 


By bombarding | energy if the masses and the mass equivalent of the 


This was illustrated by the 


By bombarding ?°B with fast neutrons two 


If the masses before and after the 


lysing the results of bombarding boron with heavy-| reaction were added, the results were nearly 








identical. The kinetic energy liberated with the 
particles in this case represented the kinetic energy 
of the fast neutrons. 

In these reactions, when the mass equivalent of 
the energy was taken into account, the principles 
of the conservation of energy, of momentum and of 
nuclear charge all applied. When they had started 
to find out the nature of transmutation, the results 
fitted in exactly with the known masses of the lighter 
elements, This, however, had not been the case 
with beryllium and boron, so that the question arose 
whether the masses were wrong or whether the 
deductions made in connection with the trans- 
mutation experiments were erroneous. In some 
cases they had been certain of the accuracy of the 
latter and had, therefore, asked Dr. Aston to re- 
measure the masses. He had now remeasured some 
of the main atoms, and with the corrected data it was 
possible, by applying the principle of the conserva- 
tion of energy, to build up, as it were, the masses of 
the heavier elements from transmutation data, and 
obtain excellent agreement. The masses of the 
various atomic species obtained in this way by 
Dr. Oliphant were given in Table II. 


TaBLe II.—Masses of Various Atomic Species 











Atomic Atomic 
Species. Mass. Species. Mass. 

n 1-0091 UB | 11-0128 
‘H 1-0081 ('*B) | (12-0153) 
"H 2-0147 (#0) (11-0143) 
om 3-0171 ne oo 

e 3-0171 c 13-0073 
‘He 4-0039 (@*N) (13-0096) 
*Li 6-0167 tN 14-0073 
"Li 7-0180 uN 15-0048 
Che (0078 "0 17-0048 
*Be 9-0149 a 17-0073 
Be 10-0164 | 1 | 19-0045 
“B 10-0161 | 








Lord Rutherford next referred to the surprising 
results obtained by plotting change in mass against 
the mass numbers of the elements, illustrated by the 
slide reproduced in Fig. 23. It was important to 
notice, he said, that the curve showed a rhythmic 
variation, rising to a maximum, falling and rising 
again several times. It should also be noticed that 
the radioactive elements, indicated by the encircled 
points, all fell out of the picture, since they had 
excess energy. Only one number was missing, corre- 
sponding to *He, or it might be to °Li; in either case 
its mass should be about 5-012, as shown by the 
curve. Great efforts had been made to find this 
“stray sheep,”’ so far without success; it might 
not be produced or be produced in such small quan- 
tities that it was difficult to detect. 

The remainder of the lecture, Lord Rutherford 
said, he intended to devote to a discussion of the 
properties of the neutron. The neutron was a 
particle of mass 1-0091, which carried no charge, 
and since it carried no charge, it could wander easily 
among the atoms of matter, being only stopped by 
an actual collision with a nucleus; it might, how- 
ever, enter a nucleus and come out again. One 
point regarding the neutron which came early to 
light was that its properties were greatly dependent 
upon its speed. Fast neutrons had properties 
similar to those of other high-speed particles, but 
slow neutrons, which might be travelling at only 
the speed of a rifle bullet, had very unexpected pro- 
perties. 

The question then arose how to change a fast 
neutron to a slow one, and nature provided a 
very simple method dependent upon the ordinary 
laws of mechanics. If a neutron met a hydrogen 
nucleus in head-on collision the neutron lost all 
its energy and the proton shot on. Generally, how- 
ever, they met at a glancing angle and the neutron 
gave up part of its energy and travelled on at a 
reduced speed. In passing through a layer of 
paraffin or water, a neutron had a collision every 
3 mm. or so, so that after travelling a distance of, 
say, 5 cm., many of the neutrons were moving very 
slowly and some were actually in thermal equi- 
librium with the atoms ; they acquired the thermal 
velocity of the atoms of the medium through which 
they were passing. These slow neutrons, however, 
were able to produce transmutation much more 
easily than the fast ones. It was very early found 





that firing neutrons into matter led to transmutation 
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and in many cases a radioactive element was first 
produced which broke up into a stable element with 
the emission of a proton or electron. The neutron 
could enter almost any atom from the lightest to the 
heaviest. Some 50 or more cases of transmutation 
effected in this way were known already, although 
the lecturer said he only proposed to speak of two 
or three. 

If fluorine were bombarded with fast neutrons, 
it was not certain exactly what happened, but the 
reaction probably occurred in accordance with the 
formula *F + 'n—>'*N + *He > '*O + @. A radio- 
active body 4*N was formed with a half period of 
9 secs., which broke up into oxygen with the emission 
of an electron. Lord Rutherford demonstrated this 
reaction by bombarding calcium fluoride with 
neutrons. The source of the neutrons was a tube 
containing radium mixed with beryllium powder, the 
a-particles from the radium bombarding the beryl- 
lium and liberating neutrons which passed out at the 
rate of about a million a minute. By exposing cal- 
cium fluoride to the neutron bombardment for about 
30 seconds, the calcium fluoride became radioactive 
and the electrons emitted were made to operate a 
Geiger counter. Slow neutrons were produced by 
surrounding the radium and beryllium tube with 
water and these slow neutrons were used to bombard 
indium producing a radioactive form of that element 
with the emission of y-rays and then breaking up 
into tin with the emission of an electron. lt was a 
Tassie III.—Cross Section for Absorption and Scattering 

eutrone, 


of I 





Element. Slow Neutrons. Fast Neutrons. 





13 
49 


<i tt 
ce’ »@eeen+ 
— -e3s3s° : 


bd ed 


6 
8 
7 











remarkable fact that if indium were bombarded with 
fast neutrons, only about one-hundredth of the effect 
was produced, since slow neutrons were drawn into 
the nucleus and produced a large number of 
transmutations. 

Lord Rutherford then showed a slide giving the 
formule for a number of nuclear reactions, in which 
neutrons were liberated as a result of the bombard- 
ment of elements with a-particles, y-rays, and heavy- 
hydrogen ions. The energy of the neutrons ranged 
from very low to 12 million volts, and the efficiency 
from very weak to very strong. He pointed out 
that neutrons were not released by bombardment 
with protons, and then considered a number of re- 
actions resulting from neutron bombardment. The 
action of neutrons on sulphur, he said, was to 
produce a radioactive form of phosphorus which had 
a half-period of about 14 days and broke up into 
sulphur with the emission of a negative electron. 
In the case of iodine, a higher isotope of iodine was 
formed, which broke up into Xenon with the emis- 
sion of a negative electron, the radioactive iodine 
having a half-period of 30 min. Lord Rutherford 
remarked that the formation of higher isotopes of 
elements was probably common in these reactions, 
some twenty or more of which were known. 

Passing on to consider the target areas for neutron 
bombardment in various elements, Lord Rutherford 














chamber to stop the y-rays, a count was taken of 
the fast neutrons passing. A block of paraffin was 
then interposed between the source and the chamber 
to slow down the neutrons, and the number counted 
was increased from 10 to 20 times. The interposi- 
tion of a box containing powdered borax stopped the 
counter entirely, Lord Rutherford explaining that 
boron acted as a most effective absorber of slow 
neutrons. A sheet of lead stopped a few of the 
neutrons and a sheet of aluminium had practically 
no effect. A sheet of cadmium, on the other hand, 
was shown to stop most of the slow neutrons, while 
allowing some of the faster neutrons to pass. 
Continuing, Lord Rutherford said it would take 
too long to discuss fully the action of slow neutrons. 
It was clear, however, that in passing through a sub- 
stance such as paraffin, fast neutrons were slowed 
down to a speed corresponding to thermal move- 
ments, and there was evidence that some big captures 
were involved when the neutrons were very slow in- 
deed, having energies of from only one to ten volts. 
By cooling down the paraffin in liquid air, so as to re- 
duce the thermal movements and render the neutrons 
more sluggish, an even greater effect should be 
obtained, and this had been found actually to be so 
in some cases. It should also be possible to find the 
speed at which the neutron was most effective 
in producing transmutation. With regard to the 
theoretical aspect of neutron transformations, 
Lord Rutherford said the ideas of nuclear trans- 
formation put forward by Professor Neils Bohr 
appeared to be worthy of investigation, and he had 
used them in his explanations. To illustrate the 
essential point involved, he stated that the incor- 
poration of a neutron of mass 1-0091 in the nucleus 
was equivalent to increasing its energy by about 
nine million volts above the normal, so that an 
excited atom was produced which took the first 
opportunity of breaking up. Such a system had 


| several possible modes of vibration, andif the neutron 


entering was in resonance with one of these there 
was a greatly increased chance of its capture. When 
excited by fast neutrons, on the other hand, the 
resonance levels were less well defined and were very 
close together, so that the fast neutron was less likely 
to be captured than the slow one. That was the 
point of view now taken. 

In conclusion, Lord Rutherford said he hoped his 
audience had been as interested as he had been in 
bringing them more or less up-to-date with trans- 
mutation research. Practically all the material he 
had dealt with had been produced during the last two 
or three years, and some of it within the last few 
months. Developments were being made with great 
speed in different directions, though there were 
many types of transmutation which had been fully 
explained. It had been discovered that the neutron 
provided a convenient method of producing trans- 
mutation and a number of isotopes of elements had 
been examined which were not known before. 
Hundreds of new radioactive isotopes had been 
produced which, but for the properties of bombard- 
ing particles, would never have been brought to light. 
It was a fascinating subject, although still at the 
beginning. Later it might be possible to obtain 
lithium particles of great energy and use them to 
bombard lithium itself. Perhaps next year he 
would have more information to impart. 








THE ELECTRICAL EQUIPMENT OF 
THE 1,000-TON BARGE LIFT AT 
NIEDERFINOW. 


ABouT two years ago* we gave a general description 


said that these cid not vary greatly in the case of | of the 1,000-ton barge lift at Niederfinow, Germany, 


fast neutrons. With slow neutrons, on the other 
hand, the variation was enormous, ranging from 1-9 
units in the case of aluminium to 10,000 units in the 
case of cadmium. The cross sections for the absorp- 
tion and scattering of fast and slow neutrons in 
various elements were shown in Table III, in which 
the figures were given in units of area of 10-*¢ sq. cm. 
The lecturer then proceeded to show how effective 
some bodies were in absorbing neutrons and produc- 
ing slow neutrons, using as the source of the neutrons 
the radium-beryllium tube, and for counting them, 
the boron-fluoride chamber described in a previous 
lecture connected to a Wynn-Williams counter. 
Using a block of lead between the source and the 





which forms an important link in the canal system 
between the Rhine and the Vistula. This lift consists 
essentially of a trough 278 ft. long and 40 ft. wide, 
in which water is impounded by lifting gates to a depth 
of 8 ft. 3 in. This trough is suspended by 256 wire 
ropes from a lattice girder structure and can be raised 
or lowered through a height of 116 ft. in five minutes 
by four motors, which are connected through pinions 
to racks on the supporting structure. The correct 
engagement between the pinions and the racks is main- 
tained by mounting the former ona carriage, which is 
connected to a spring dashpot through a system of 
levers. The approach canals above and below the 
locks are closed by other electrically-driven lifting 





* See ENGINEERING, vol. oxxxvii, page 374 (1934). 
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gates, and the spaces between these gates and those 
on the trough are fitted with staunching frames, 
and can be filled and emptied by pumps in accordance 
with traffic requirements. This equipment is also 
electrically driven and controlled, a complete system 
of interlocking being provided to ensure correct 
operation of the whole of the plant. 

The electrical energy for all these purposes is obtained 
from the three-phase system of the Markische Elektrizi- 
tatswerke at a pressure of 10,000 volts and a frequency 
of 50, and is stepped down to 380/220 volts by one 
400-kVA and two 200-kVA transformers, which are 
installed in a sub-station near the lift. This sub- 
station also contains three 150-h.p. Diesel-driven 
alternators and exciters, which are primarily intended 
for use should the public supply fail. These alternators 
can be disconnected from the engines and employed 
for power factor correction. The sub-station is con- 
nected by duplicate four-core lead-covered and armoured 
cables to a main switch-house on the south side of the 
lower approach canal. This switch-house contains 
the main panels from which a supply is given to the 
gear for lifting and lowering the trough, and for operat- 
ing both its gates and those at the entrances to the 
canals. It also gives a supply to the pumps for filling 
and emptying the space between the gates and 
to the staunching and locking gear. The same 
house contains a distribution board for the equipment 
on the lower canal, the control panel for this equipment 
and the various contactors used in conjunction there- 
with. A second house on the south side of the upper 
approach canal contains similar apparatus for the supply 
and operation of the equipment of that part of the 
system. 

The supply to the trough equipment is given through 
a cable, which terminates on four copper rails which 
are fixed to insulators on the main structure. Contact 
with these rails is made by forty sliding shoes, which 
are mounted on a carriage secured to the trough 
and are connected in pairs in parallel. This carriage 
is carried in movable bearings, so as to compensate 
for longitudinal expansion due to changes of tempera- 
ture, and runs on a zig-zag track which moves it 
20 mm. horizontally on each side of the centre line, 
so as to prevent corrugations being formed on the 
collecting shoes. Similar sliding connections are pro- 
vided at each end of the trough, so that its gates can be 
operated from the shore. If at any time it is necessary 
to cut out the shoes for maintenance purposes, 4 
connection can be made to the trough by a cable fixed 
to the supporting structure. This cable is fitted with 
sockets at its upper and lower ends and in the middle, 
into which a plug, connected to a “‘ wandering lead” 
30 ft. long, can be inserted. This wandering lead is, in 
turn, connected to a ring main on the trough in which 
similar sockets are incorporated for the operation of 
small tools. Similar sockets are also available on 
shore. The pilot wires for the indicating, tripping, and 
telephone circuits, which are described in more detail be- 
low, are contained in a 50-core cab-tyre insulated cable. 
This is about 100 ft. long, one end being fixed about 
half-way up the trough structure and the other to the 
trough itself. To prevent kinking during the operation 
of the trough, it is led over a sheave, which moves up 
and down the structure and is balanced by a counter- 
weight. The supply to the canal lock equipment 
is also given through cables which, like those to the 
trough, are mounted on the concrete retaining walls 
of the structure foundation, so that they are easily 
accessible. 

The trough is raised and lowered by four 75-h.p. 
motors, which are placed one at each corner of the sup- 
porting structure. As explained in our previous article, 
these motors are designed to run at exactly the same 
speed to prevent jamming or slewing and are inter- 
connected mechanically so that should one break down 
the others will distribute the load between them. 
They further, as already mentioned, drive the trough 
through pinions and racks. A view of one of these 
motors with its gearing is given in Fig. 1, Plate XXV II, 
which also shows the spring dashpot, referred to above, 
in the background. As will be clear from Fig. 4, 
which is a general diagram of connections, these motors, 
a, are supplied through the Ward-Leonard set b, 
the motor of the latter being fed from the mains through 
the collecting gear c. This arrangement was adopted 
in order to reduce the number of control cables and 
to enable three-phase transmission to be utilised. The 
Ward-Leonard set consists of a 350-kW three-phase 
induction motor running at 1,500r.p.m. This is coupled 
to a 277-kW generator, which supplies direct-current 
at + 470 volts, and a 15-kW, 230-volt exciter. It i 
controlled by push buttons A, as described below, a8 ™ 
is intended it shall only run when it is required to a 
or lower the trough. The armature and fields of t 
motors a, driving the rack and pinion gear, are com 
nected to the Ward-Leonard set in aoe —* = 
speed regulation between 60 r.p.m. an ) T.p-. 
Scher effected by the shunt regulator d. This 4 
lator, a view of which is given in Fig. 4, consists S ; 
number of contacts arranged on an arc over whic 
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brushes driven by a motor, j, slide. The gear reduction 
js such that the brushes only move through 180 deg. 
during the 20 seconds required for starting up or shut- 
ting down, and great care has been taken to prevent 
sudden changes in the trough speed. The regulator 
also incorporates a chain-driven camshaft, through 
which twelve switches in the indicating, tripping and 
other auxiliary circuits are actuated. This shaft is 
visible on the right of the gear in Fig. 4. 

Each motor is provided with two brakes. The brake 
contacts shown at e in Fig. 2 are of solenoid type 
supplied with direct-current from the exciter. The 
solenoids are fitted with pilot switches, so that the 
voltage across them is reduced by the insertion of a 
resistance during the time the brakes are held off. 
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| with a relay, which forms part of the safety circuit. 


Fig. 5. Pxotro-ELectric APPARATUS. 


This prevents overheating of the coils when lifting or 
lowering occurs at frequent intervals and ensures the 
immediate application of the brake when the drive 
comes to rest. The emergency stop is operated by 
three-phase magnets, which obtain their supply from 
the motor of the Ward-Leonard set. The brakes are 
released and applied when the motor is started up 
and shut down. 

The whole of the equipment just des:ribed is operated 
through contactors, which are installed on boards near 
the driving motors and in the control rooms at each 
end of the trough. The latter are equipped with an 
ammeter and voltmeter in each motor circuit, and with 
4summation recorder from which the load on the trough 
and the number of trips can be obtained. These 
contactors are operated from push buttons, & in Fig. 2, 
which are mounted on separate boards in the control 
room and enable the Ward-Leonard set to be started 
up and shut down, the motors to be stopped and 
started, the field to be adjusted, and the brakes to be 
regulated. The ammeters on the control boards indi- 
cate the trough motor current (which depends on 
the amount of water in the trough). They also carry 
gauges giving the positions of the trough itself, and the 
limit switches, and indicators showing whether the 
spring dashpots on the rack and pinion drive are up 
or down, the latter condition occurring if the trough 
has been irregularly filled. 
_ The trough is raised or lowered by pressing the 

raise” or “‘ lower” button and reaches its operating 
speed of 12 em. per second within 20 seconds from 
starting. This speed has been chosen to prevent 
Swinging. When full speed has been reached the 
regulator motor is automatically cut out. Normally, 
Stopping is effected by the trough operating a landing 
switch / in Fig. 2, which again brings the regulator 
motor into action and so inserts sufficient resistance in 
the field circuit to reduce the speed to about 1 cm. 
per second. It can then be stopped by pressing the 
stop button or by the action of a photo-electric cell 
and relay m, so that it is brought to rest in the correct 
position depending on the water level. If this position 
8 overrun, a first limit switch n comes into operation 
and stops the trough, while should this fail there is 
n emergency switch 0, which breaks all the circuits. 
_/€ position of these two switches on the driving gear 
- shown in Fig.3. In addition, there is an “‘ inching ” 
“reuit which enables the trough to be moved at 





* speed not exceeding 1-5 em. per second for pur- 
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poses of inspection. In emergency the trough can be 
stopped at any position during its run, this being 
effected by pressing one of a number of the special buttons 
p on the control boards, in the motor room, and on the 
inspection gangways. The effect of pressing any of 
these buttons is to cut off the excitation within 4 seconds 
and thus to bring the service and emergency brakes into 
action. A similar result is obtained by the operation 
of the dashpots g on the mechanical drive should 
there be any failure of this part of the equipment or 
of the trough counterweights. 

In all these cases the power is cut off by a switch 
visible in the background of Fig. 4, which is closed by 
a motor and operated by a spring. This motor is 
supplied from the three-phase network and is fitted 
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This circuit is connected to all the protective circuits on 
both the trough and the approach canals and is supplied 
with alternating current from the main switch . If 
the current in the protective circuit is cut off b 
pressing a ‘‘stop”’ button or for other reasons, the switch 
motor circuit is broken and the switch itself is opened 
by a spring. This operation occupies about 4 seconds, 
during which time the fields of the Ward-Leonard set 
and of the driving motors are weakened and the brakes 
are applied. 

The safety circuit also contains a number of relay 
contacts, which enable the occurrence and position of 
a fault on any part of the installation to be indicated 
on a series of illuminated panels in the control room. 
The lighting up of any panel is also shown on the 
control panels, and in the lock master’s office by 
flashing lamps. 

The photo-electric cell apparatus mentioned above 
is illustrated in Fig. 5, and is shown diagrammatically 
in Fig. 6. It serves the dual purpose of indicating 
the water level in the canal which the trough is 
approaching and of providing a means for stopping 
the motors. As will be seen, it consists of a float a 
which is suspended in a sump, this sump being con- 
nected to the canal. This float is connected by a rope 
which passes over a head pulley to a counterweight, 
the rope itself carrying a plate 6, which indicates the 
water level on the scale c. As the trough approaches 
its end position, the operator observes when this plate 
comes into coincidence with the pointer, and presses 
the stop button at the correct time. Alternatively, 
stoppage can be effected automatically by the photo- 
electric cell d. This cell is normally exposed to a 
beam of light, which is transmitted Oh the lamp e 
by a mirror f. The plate 6 is fitted with a light metal 
diaphragm which cuts off the light when the levels in 
the sump and trough are the same, and thus de- 
energises the photo-electric cell. This cell is fitted 
with the usual amplifiers and relays, so that the main 
circuit is opened and the trough is brought to rest in 
the correct position. ‘ 

As already stated, each end of the trough and each 
end of the approach canals is closed by a lifting gate. 
On the upper approach canal there is, in addition, an 
auxiliary gate. All five gates are raised or lowered 
by 21-kW motors, which are operated through con- 
tactors by push buttons. These contactors, as well 
as the boards carrying the push buttons, are installed 
in cabins on the quay side at the inner end of each 
canal. The staunching gear for the space between each 








are controlled from the same boards. There is one set 
of buttons for each pair of main gates in the appro- 
priate cabin, as the raising and lowering operations are 
generally carried out simultaneously, but selector 
switches enable each gate of a pair to be moved 
separately for maintenance purposes. The board 
on the upper basin also carries an extra set of buttons 
for operating the auxiliary, instead of the main gate, 
in conjunction with the trough gate. This gate can 
also be lowered separately by pressing another button, 
an operation which releases the service brake, even 
when current is not available, so that the gate can be 
lowered by hand or allowed to fall under the action of 
gravity. 

Complete interlocking is provided between the 

shore and trough controls, and the extent of this 
may most easily be explained by relating how a barge 
is worked from the lower into the upper basin through 
the trough. Assuming that the trough is in its lower 
position, but not connected to the canal, the lock 
master proceeds to the lower control board and releases 
the main switch with a key, so that the control panels 
are energised. This is indicated by the lighting of 
signal lamps. Other lamps show the positions 
of the lock and filling equipment. The buttons con- 
trolling the trough locks, the staunching frame, the 
pumps for filling the space between the gates and the 
raising and locking of the gates in their open positions 
are then pressed in that order, the whole of these 
operations taking 108 seconds to perform. The 
various sets of buttons are arranged to facilitate 
their movement in the right sequence, and a lock 
worked by a removable key is fitted on those for the 
gates, so that the latter cannot be moved uninten- 
tionally. The completion of each operation is indicated 
by the lighting of appropriate signal lamps. The 
trough being now connected to the canal, the barge 
is warped into it by haulage gear and the tow rope cast 
off, an operation which occupies about 5 minutes. 
The gates are then lowered, the space between them 
pumped out, the staunching gear released, and the 
locks withdrawn. These operations are effected by 
pressing the appropriate buttons and occupy 98 seconds 
in all. 
The lock master next proceeds to the control panel 
on the trough itself, where he releases the interlocking 
gear with the same key as he used on shore, He 
then switches in the Ward-Leonard set with a second 
key and starts it, the lighting of lamps indicating when 
it is running and when the speed regulator is ready. 
The motors for raising the trough are then started by 
pressing the appropriate button, and while this o 


Y | tion, which takes 5 minutes, is in progress, the lock- 


master goes to the control board at the other end of 
the trough and supervises the arrival at the upper level, 
switching the Ward-Leonard set out and replacing the 
interlocks when the lift has been completed. Until 
this is done the gate and other lock machinery cannot 
be operated. Finally, he goes to the control board on 
the upper canal and there again locks the trough, 
places the staunching gear in position, fills the space 
between the gates, and raises the gates so that the 
barge can be warped out. 

The other electrical equipment includes a number of 
300-watt lamps on the trough and the sides of the 
canal to facilitate operation at night, as well as smaller 
units on the various inspection gangways and plugs to 
which portable lamps for inspection purposes can be 
connected. All points on the structure and its sur- 
roundings, which are important from the operating 
point of view, are connected by a telephone system, 
loud-speaking instruments being provided at the posts 
in the open. 

The electrical equipment on the trough, as well as 
the lighting installation, telephone system and water- 
level indicators, was supplied by Messrs. Siemens- 
Schuckert-Werke A.-G., Berlin, while that on shore 
was manufactured by the Allgemeine Elecktrizitats 
Gesellschaft, Berlin. 








THE THOMAS TOTAL-HEAT 
METER FOR GAS. 


Srnce gas, in both its industrial and domestic 
applications, is required mainly for heating operations, 
it is logical to purchase it in terms of the heat generated 
by its combustion, and this practice is now almost 
universal. To ascertain the heating value of the gas 
supplied, it is necessary to measure both its quantity 
and its calorific value, unless, as in the case of domestic 
supplies, the latter can be assumed to be constant. 
Generally, in the case of small consumers, the only 
practicable method of determining the quantity of 
gas supplied is to measure its volume by some pve Kas 
ment method, but the result is obviously dependent 
upon the temperature and pressure of the gas, for which 
corrections must be applied when large quantities of 
gas have to be measured for industrial 





canal and lock gate and the pumps for filling these 
spaces with water are also operated electrically, and 





purposes, 
Assuming, for the moment, that the quantity of gas 
supplied can be accurately determined by some means, 
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TOTAL-HEAT MEASURING EQUIPMENT AT ORGREAVE BY-PRODUCT PLANT. 
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Fig.1. 
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it is then necessary, in order to arrive at the quantity 
of heat delivered, to take account of any variations 
in the calorific value of the gas, since these variations 
may be very consirlerable in the gas supplied from 
producer or coke-oven plants. At first sight, it | 
would appear only necessary to install a recording 
calorimeter and multiply the gas quantity by the| 
mean calorific value obtained from the calorimeter 


connected in the former. It is capable of measuring 
the total heat content of the gas with an error of less 
than 2 per cent. The pressure of the gas delivered 
at the steelworks is required to be 7 lb. per square inch 
and it normally enters the mains at about 12 Ib. per 
square inch. 


The flow, however, is very variable, | 
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measuring total heat, but we propose to confine our 
attention first to the meter which is shown diagram- 
matically in the centre of the illustration. In this, 
the gas to be measured upwards through the 
meter housing, which is of the same diameter as the 
main, but is fitted with a rectangular door to give 


frequently changing by 100,000 cub. ft. in about | access to the interior, as shown in the section, Fig. 4, 


2 minutes, and Askania regulators have therefore been 


on page 447. The housing can also be seen in the 


record: This, however, would give entirely misleading | provided to adjust the pressure at the inlet end of the | photographs reproduced in Figs. 5 and 6, on page 454, 


results when wide fluctuations in the calorific value | 
ocour, as will be readily understood from the following 
considerations : Supposing that over a given interval 


main to suit the rate of flow. 
It may here be pointed out, though the reasons will 
be apparent 


later, that the Thomas meter offers|of this building is illustrated in Fig. 2, 


| the latter showing, on the left, the small building in 


| which the recording apparatus is housed. The interior 
on page 


of time both the rate of flow and the calorific value | considerable advantages in this application, since its | 447, the regulator for the meter being shown on 
of the gas are steadily increasing and that during | readings are independent of variations in the tempera-| the left, the two instrument panels in the centre, 
another equal interval of time the rate of flow increases | ture, pressure and humidity of the gas. To correct | and the calorimeter on the right. On its way through 
as before, but the calorific value steadily decreases | for these in the case of a meter measuring volume | the meter the gas first passes over an electrical resistance 


between the same limits. 


In both cases the mean|only would obviously be impracticable. 


Although 


| thermometer element a, Fig. 1, then over a heater 6, 


calorific value of the gas would be the same, but the | this type of meter is not new and a large number of | a second thermometer element c, and a resistance coil d. 


heating value of the gas supplied would obviously be| them are in use in the United States and elsewhere, |The current supplied to the heater, the design of 


much greater in the former case than in the latter.| it is comparatively uncommon in this country and | which is illustrated in Fig. 7, on page 454, is auto- 
To measure the total heat supplied over a long period, we therefore propose to describe it in some detail. | matically regulated, by means to be described later, 80 
therefore, it is necessary to multiply the rate of flow | Its correct functioning depends upon the circumstance, | that the temperature of the gas passing over the 
by the calorific value, either continuously or at frequent | to which attention was first called by Professor C. C. | thermometer c is always exactly 2 deg. F. above that 


intervals, and integrate the result. 


| Thomas, of the University of Wisconsin, that the specific | passing over the thermometer a. 


The actual design 


The principles outlined above are employed on a|heat of a standard cubic foot of an industrial gas|of one of the thermometer elements is illustrated in 
large scale for measuring the total heating value of | remains practically constant throughout the variations | Fig. 8, on page 454, and it may here be noted that these 
coke-oven gas supplied to the steelworks of Messrs. | of temperature and pressure which occur in gas practice, | elements are sufficiently sensitive to indicate a tempera- 
Steel, Peech and Tozer, at Ickles, Rotherham, from the | and also that this quantity is not materially affected | ture difference of 0-001 deg. F. 


Orgreave By-Product Plant of the Rothervale Col-| by such variations in composition as are likely to occur. | 


lieries, at Handsworth, near Sheffield, both of which are 
branches of Messrs, United Steel Companies, Limited. 


The distance between the coke-oven plant and the | 


steelworks is about 3 miles. It should, perhaps, be 
explained that the utilisation of coke-oven gas in 


billet-heating furnaces, reheating furnaces, &c., and | 


of a mixture of coke-oven gas and producer gas in 
the open-hearth steel-melting plant was in the nature 
of a large-scale experiment. The interpretation of the 
results obtained from this method of heating presented 
many problems, but to arrive at any conclusion it is 
obviously essential to know the heating value of the 
fuel supplied with reasonable accuracy. 
reason it was decided to install at the Orgreave By- 
Product Plant a Tuomas gas meter and a Thomas 
recording gas calorimeter, with apparatus for integrating 
the indications of the two instruments, and the installa- 
tion, which we believe to be the only one of its kind in 
Europe, was carried out by Messrs. Cambridge Instru- 
ment Company, Limited, 45, Grosvenor-place, London, 
S.W.1, to the requirements of Mr. G. f. Purves, the 
manager of the by-product plant. At this plant, two 
electrically-driven gas compressors are installed, each 
capable of delivering 6,000,000 cub. ft. a day at 15 Ib. 
per square inch. As, however, the normal require- 
ments of the steelworks do not exceed the capacity of 
one compressor, the other is kept as a standby. The 
by-product plant and the steelworks are connected by 


one 16-in. main and two 8-in. mains, and the meter, | 


which has a capacity of 300,000 cub. ft. per hour, is 


For this | 


It follows, therefore, that by adopting the specific 
| heat per standard cubic foot of saturated gas as a basis 
of measurement, the necessity for making corrections 
| for temperature, pressure and humidity is avoided. 


A convenient method of utilising this fact for the | 


measurement of gas quantity is to determine the 
amount of energy necessary to raise the temperature 
of the gas by a fixed and constant small amount, 
and it is on this principle that the meter is designed. 
| Actually, the temperature of the whole of the gas 
passing through the meter is raised by 2 deg. F. by 
means of an electric heater, and the energy which has 
to be supplied to the heater for this purpose is measured 
by accurate wattmeters, which are calibrated to read 
directly in standard cubic feet of gas. Attention 
may here be called to the fact that although the meter 
readings are independent of any water vapour in the 
gas, they would be affected by the presence of any 


free water since heat would be absorbed from the} 


heater in evaporating this. It is, therefore, necessary 
that the gas entering the meter should be heated to a 
temperature above its dewpoint, and this is done at 
the Orgreave plant by passing the hot gas as it leaves 
the compressor through a jacket surrounding the main 
leading to the meter. The length of the jacketed 
main is about 12 ft., and the arrangement, we under- 
stand, has been found to be quite effective throughout 
the whole range of atmospheric conditions. 

Fig. 1, on this page, is a simplified diagram of the 
electrical connections of the complete apparatus for 


Referring again to Fig. 1, it will be seen that the two 
| thermometers form two of the arms of a Wheatstone 
| bridge which is in balance when the temperature ol 
the thermometer c is exactly two degrees higher than 
that of the thermometer a; a rheostat e is provided 
to facilitate the adjustment of the balance. Any 
variation of the temperature difference, due to changes 
in the volume of the gas passing through the meter, 
will disturb the balance of the bridge, and the resulting 
movement of the galvanometer pointer is used to 
adjust the current in the heater to that value which will 
again give the standard temperature difference of 
2 deg. and restore the balance. It should now be 
explained that the two thermometer elements are 
made electrically identical, to facilitate manufacture 
and adjustment, so that they have the same resistance 
at the same temperature. As, however, the resistance 
in the bridge arms is required to be equal with ® 
temperature difference of 2 deg., the coil d, known 
as the temperature-difference coil, is connected in 
series with the cooler thermometer a. This coil, it 
should be noted, has a further function, being con- 
structed so as to give automatic correction for any 
variation in the water-vapour content of the gas. 
The measurements are thus in terms of standard 
cubic feet, saturated. 

The heater unit, the construction of which can be 
followed from Fig. 7, on page 454, is wound with — 
chrome wire formed into coils by winding on @ smal 
mandrel and strung backwards and forwards — 
a short length of seamless Paxolin tubing, the ends 
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frame, as shown in Fig. 8. With this ar- 
rangement, it will be clear, the true mean 
temperature of the gas is measured even if 
the heating may not be quite uniform over 











Cross-bars are fitted above 
and below the windings to support the coils, and the 
ends of the wires are brought out through a single 
‘erminal fitting, shown on the right in Fig. 7, the 
iting being completely sealed and constructed so 
that it makes a gas-tight joint on a machined seating | 


being secured by hooks. 


in the meter housing. 


the whole cross section of the meter. The 
ends of the wires are brought out through a 
terminal fitting similar in design to that of 
the heater unit. In manufacture, after the 
thermometers are wound, a breakdown test 
of 500 volts is applied between the winding and the 
frame. They are then aged and calibrated in an oil 
bath. Both thermometers are calibrated at the same 
time and are adjusted to have the same resistance at 
any temperature within the working range. The 
change in resistance per degree temperature rise is 


The coils are spaced so that | plotted, and from the curve obtained the data necessary 


the gas passing through the heater is warmed uniformly, | for the design of the temperature- difference coil are 
and the whole heater unit is located in the meter in | obtained. 


such a position that the heating coils are equidistant | 
from each thermometer. 


We may now deal with the regulator, the function 


The latter, illustrated in| of which, as already stated, is to adjust the current 


Fig. 8, each consist of a continuous length of triple |in the heater so as to give a constant difference of 


silk-covered nickel wire. of No. 42 S.W.G., looped 


2 deg. F. between the two thermometers whatever 


backwards and forwards upon itself several times, the | the rate of flow of the gas may be. The regulator is 
strands being first covered by a flexible insulating | shown on the left in Fig. 2, on this page, and front and 
sleeving and finally by nickel sheathing, the latter! back views of it are given in Figs. 9 and 10, respec- 
providing ample protection from corrosion or mechanical | tively, on page 454. As will be seen in these illustra- 
‘njtry. The finished wire is formed into a grid which | tions, a small motor-generator set is mounted on top 


* Supported by nickel tie straps in a tubular metal! of the casing, the motor being driven from the mains | 
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and the generator supplying direct current at 55 volts 
for the bridge circuits and for the operation of the electro- 
magnets required. The motor also furnishes the 
mechanical power required for the operation of the 
regulator, which consists essentially of a circular 
rheostat, lettered r in Fig. 1, over which an arm is 
moved to vary the resistance in circuit. The arm 
is moved by the mechanism illustrated diagram- 
matically in Fig. 3, from which it will be seen that a 
crankpin driven through worm gearing by the motor 
is coupled by two connecting rods to a pair of rocking 
levers, which are each free to turn on a spindle. On 
this spindle is keyed a ratchet wheel to which the 
movable arm of the rheostat is fixed so that both 
turn together. Each of the rocking levers carries 
at its free end an electromagnet which, when energised, 
causes a pawl to engage with the teeth of the ratchet 
wheel ‘so that the latter is turned in one direction or 
the other, according to which of the electromagnets 
is energised, 

The means adopted for energising one or other of the 
electromagnets in accordance with the variations in 
the rate of flow may now be explained. It will be 
understood that any variation in the flow will disturb 
the balance of the bridge circuit and the bridge galvano- 
meter will be deflected. This galvanometer, which is 
illustrated in Fig. 11, on page 454, is also shown in 
the top left-hand corner of Fig. 3. The galvanometer 
pointer carries at its free end a differential thermo- 
couple comprising two thermo-junctions which are 
connected to the coil of a sensitive moving-coil relay 
of robust construction. Actually, both the galvano- 
meter and relay are contained in the same casing, 
which also encloses the bridge ratio arms and balancing 
rheostat. Near the end of the galvanometer pointer 
is a small heating coil located so that in the null 
position it is equidistant from both thermo-junctions. 
When, however, the pointer is deflected, one of the 
junctions will be brought nearer to the heater than 
the other, and the resulting current flowing through the 
coil of the relay will cause the coil, and the arm con- 
nected to it, to turn and close one or the other of the 
two contacts shown in Fig. 3. The direction in which 
the relay arm moves will, of course, depend upon 
which of the two junctions is heated and thus on the 
direction in which the galvanometer pointer is deflected. 
Each of the fixed contacts of the relay is connected 
to one of the electromagnets operating the pawls, 
and current is supplied to the circuit containing them 
through the movable contact of the relay from a poten- 
tiometer connected in the circuit supplying current 
to the heater for the thermo-junctions. As drawn 
in Fig. 3, the relay arm has been moved so as to complete 
the circuit through the electromagnet on the left, 
and the engagement of the pawl on this side will 
cause the ratchet wheel to be turned in a clockwise 
direction and the resistance in circuit to be increased, 
so that the current in the heater, which is supplied 
directly from the mains, would be reduced. This 
movement would follow a reduction in the flow of 
gas through the meter, whereas if the flow increased 
the resistance would be reduced and the heater current 
increased by the movement of the rheostat arm in a 
counter-clockwise direction. It should be noted now 
that the adjustment of the heater current is not carried 
on continuously but is made at intervals of about 
20 seconds by the inclusion of a motor-driven commu- 
tator in the circuit containing the electromagnet ; this 
avoids any tendency to “hunting.” The energy 
absorbed by the heater, as previously stated, is measured 
by an integrating wattmeter which gives the total flow 
of gas. A recording wattmeter is also included in 
circuit to give a record of the rate of flow at any time, 
as well as the total-heat meter, one of the coils of the 
latter being connected to the recording calorimeter, as 
will be explained later, All three instruments are 
mounted on the left-hand instrument panel shown 
in Fig. 2, together with the bridge galvanometer and 
regulator relay which can be distinguished in the top 
right-hand corner. 


(To be continued). 








NOTES ON NEW BOOKS. 


PassENGER transport facilities in Greater Berlin 
comprise the electrified lines of the State Railways and 
an extensive network of motor "buses, trams and 
railways operated by the Berliner Verkehrs Aktien- 
Gesellschaft, a concern which is owned by the munici- 
pality. The railways of this network are known as the 
Untergrundbahn (Underground Railway), and now 
have a mileage of just over 80 km. Of this total, 
68 km. is under the street surface, mainly in shallow 
tunnels, though some 5-5 km. is in open cuttings. 
Of the remainder, 11-9 km. is above the street surface, 
nearly 2 km. being on embankments, and the remainder 
on viaducts, The first length was opened in 1902, 
and construction was still being carried out in 1913, 





when the war brought about a temporary halt, More 
lines, some servmg new districts and others extensions 
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of those already in use, were opened between 1924 and 
1930 ; and a further “ five-years ” plan was put forward 
in 1929. Work on this has, however, been stopped 

by the economic situation. The construction of all 

lines has been hampered by the sandy nature of the 

soil, the presence of water and the necessity of passing 

under existing railways and buildings, as it has not 

always been possible to follow the run of the streets 

The civil engineering problems to which these conditions 
have given rise are interestingly discussed in a book on 

the Berliner U-Bahn, by Dr.-Ing. J. Bousset, which is 
published by Wilhelm Ernst und Sohn, Berlin at a 

price of RM. 13.50 for English purchasers. After a 

short historical introduction, in which certain abortive 
projects are discussed, and a chapter on the general | 
lay-out, from which the severity of the gradients on 
some of the underground sections may be gathered, the | 
author passes on to a detailed account of the construc- | 
tion of the various parts of the line, during which consi 

derable stress is laid on the geological formation of 
The methods adopted to keep out the 
water during both construction and operation are 
described, and the means adopted for tunnelling 
under such buildings as Werthe'm’s shop between the 
Leipziger Platz and Voss-strasse are dealt with, with 

the aid of excellent drawings. The open sections are | 
similarly covered, and considerable space is devoted | 
to the construction of the junction stations, of which | 
that at Alexander Platz is an outstanding example. | 
The book may be highly recommended to engineers 

engaged in this class of work and to students who are | 
desirous of increasing their knowledge both of construc- | 
tion and of German. 


the sub-soil. 
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| in Germany, at any rate, industry has adopted X-ray 


With a view to providing a book for use in courses | 
on physics and chemistry arranged to satisfy the 
requirements of various examinations of the matricu- 
lation type, Mr. C. H. Creasy has written a small | 
volume entitled Matter and Motion, which has been | 
published by Messrs. English Universities Press, Limited, 
London, at a price of 2s, 6d. Regard being had to 
the size of the work, this contains a mass of informa- 
tion on subjects ranging from the elementary principles 
of motion to the theory of radiation, so that the book | 
may be of use to teachers requiring suitable reading | 
matter to accompany homework. he value of the | 
work would probably have been enhanced if the author | 
had confined himself to elementary matters, such as | 
should be taught to students, for whom the ability 
to think independently is of much greater importance 
than the mere accumulation of information on a large | 
number of subjects. For this reason it is difficult to} 
justify, in a book of this kind, the notes on colloids, 
gels, quanta, and similar physical concepts which are 
not infrequently sources of difficulty for student 
about to enter a university. The absence of a sufficient | 


| examination on a scale comparable to its use in medical | 


practice, The volume opens with a résumé of the 


present state of knowledge, and proceeds immediately | 


to review tersely, yet clearly, the possibilities of X-ray 
testing in aeronautics, in naval work, in railway prac- 
tice, bridge building, the manufacture of steel ropes, 
&c., concluding with chapters on its use as an aid to 
general industry and on high-power tubes for X-ray 
examinations. A special chapter deals with the 
examination of a reaction chamber of exceptional size 


used in the petroleum industry, mesothorium radiation | 


being employed. The volume is extremely practical. 
In the portion dealing with naval work it discusses the 
use of X-rays for detecting flaws and the adoption of 
X-ray plant on board ships; in describing uses on 
railways it deals with fireboxes, turntables, &c. In 
aeronautics, the detection of fine flaws is dealt with 
and the research needed before further advance can 
be made is discussed. Altogether, the aim of the 
compilers, which has been to elucidate the subject 
by gathering together a mass of scattered facts, has 
been accomplished. There are 118 pages and the same 
number of diagrams, the majority of the latter repro- 


120-H.P. TWELVE-CYLINDER 
AIRLESS-INJECTION ENGINE. 


WE have described a number of the petrol and air 
| less-injection engines made by Messrs. Ailsa Craig, 
Limited, Strand-on-the-Green, and it may be recalled 
that the airless-injection models embody the well- 
known Acro combustion chamber, the fuel being fed 
to the cylinders by Bosch fuel pumps through in- 
jectors of the same make. The firm have recently 
|extended their range of engines of this type by th 
introduction of the 12-cylinder vee-model, illustrated 
in the accompanying figure, and it is of interest to note 
in this connection that they were pioneers of the 
12-cylinder vee unit, an engine of this type having 
been made by the firm over thirty years ago. We are 
informed that one of these engines was commandeered 
by the Admiralty early in the war, and after regular 
use, was handed back to the owner on the close of 
hostilities, and is still giving good service. The engine 
| illustrated has a cylinder bore of 4} in. and a piston 
| stroke of 54 in., and develops 120 brake horse power at 
| 1,200 r.p.m., or 130 brake horse power at 1,300 r.p.m. 
| Owing to its good torque characteristics, quiet running, 


number of appropriate illustrations will not make for 


easy reading on the part of a student working without | duced from photographs, for which the time of exposure, | and flexibility, it is particularly suitable for installation 


ype of film and apparatus used, and other relevant | for yachts in the highest classes, but it is also of suffi- 


| 
the aid of a teacher. ty 


Mr. Arthur W. Judge is now so well known as a | 
writer of technical books that his High Speed Diesel | 
Engines, now in its second edition, two years after | 
the appearance of the first, needs very brief mention. | 
The publishers, Messrs. Chapman and Hall, Limited, 
London, are to be congratulated on the deserved 
welcome accorded to the book, which at the reasonable 
price of 15s., should prove useful to a very wide circle. 
During the past two years a number of once promising 
engines have fallen out of use, whilst others have 
been perfected and brought into greater favour and 
prominence. Mr, Judge has taken the opportunity to 
incorporate such changes in the new treatise, and he 
has added two useful appendixes on Wear, and L.G.O.C. 
Experience. 


To what extent X-ray science has developed from 
the laboratory stage to application in industry in| 
Germany can only be visualised by a study of a series 
of volumes now being published on the subject of 
radiation processes in the arts and compiled by Prof. Dr 
J. Eggert and Prof. Dr. E. Schiebold. Volume V has now 
appeared under the title of Anwendungen der Durch 
strahlungsverfahren ix der Technik, each of the ten 
chapters being written by an expert. The publishers 
are the Akademische Verlagsgesellischaft of Leipzig, 
and the price is 15 marks. The excellent photographs | 
reproduced of industrial plant under test and of the | 
results of such tests serve to verify the remarkable | 
variety of structures which can be examined by such 
methods. At the outset the authors are cautious in 
warning technologists against a too liberal interpreta- 
tion of results before further advance in knowledge has | 
been made. Such a warning is to be commended in| 
order to prevent confusion similar to that which arose 
in connection with interpretations of results obtained 
in ultra-violet ray work. The volume should be on the | 
shelf of all who are intereste1 in the applications of | 
X-rays in industry ; and it will prove of equal worth 
to academic libraries to emphasise to students that | 


details, are summarised in a table. 


An interesting problem is to be found in the practice 


of inserting a packing-piece or joint of lead in the | 


crown of arches, since an investigation into the 


matter involves both the theory of structures and the | 


strength of materials. When a joint of lead is thus 
placed in position and subjected to the thrust of the 
two parts of the arch, the material undergoes a process 


of deformation which can be examined without great | 
| difficulty if the effect of friction is neglected. 


The 
effect of friction should, however, be taken into account 
when a plastic material like lead is utilised for the 
purpose, in which circumstances the solution of the 
problem becomes more complicated. From the 
practical point of view, the question resolves itself 
into one of deciding between what ranges of span for 
specified intensities of load it is practicable to use 
lead, instead of either steel or concrete. 
W irkungsweise 


lenke fiir massive Bogenbriicken 


Berechnung, which is published by Wilhelm Ernst | 


und Sohn, Berlin, at a price of 4:40 marks. On the 


basis of his theory, the author derives a characteristic | 


curve, in terms of the principal factors involved in the 
problem, and a comparison of the resulting values with 
those obtained by experimental means reveals a close 
agreement between the two sets of values. With the 
aid of examples and tabulated data the writer elucidates 
the procedure to be followed in the application of the 
method to the case of a given bridge, so that a draughts- 
man can easily ‘make the calculations necessary for 
a specified structure in accordance with the mathe- 
matical treatment included in the work. Taken as 
a whole, the book affords a ready means of estimating 
the maximum size of medium-span bridges in which 
this type of joint can be used advantageously. 








Dr. O. Veit | 
has written a treatment of the subject, entitled Bleige- | 
und | 


ciently strong construction to be suitable as the power 

| plant in commercial vessels of the heavier class. In 
| both cases, the relatively low speed at which the rated 
| power is developed should ensure a long life with low 
maintenance charges. 

As regards the construction of the engine, all the 
moving parts are enclosed, including the flywheel and 
the drives for the camshaft and auxiliaries. All the 
drives are of the gear type, no chains being employed 
other than for the hand-starting gear. Pressure 

| lubrication is provided for all bearings, including the 
reverse-gear bushes. The connecting-rod _ big-end 
bearings are arranged side by side on the crankshaft. 
A torsion damper is fitted. Very careful attention has 
been paid to accessibility when the engine is in position 
| in the boat. Large crankcase inspection doors are pro- 
vided, through which the big ends can be dismantled, 
when, on removal of the cylinder heads, the pistons 
and connecting-rods can be readily withdrawn from 
above, the whole operation being easily within the 
capacity of one man. The particular engine shown in 
the photograph is being shipped to Egypt for installa 
| tion in an Arab dhow at Aden, the boat being intended 
for the conveyance of pilgrims. The overall length of 
the vessel is 95 ft., the beam is 26 ft., and the draft 
| loaded is 18 ft. The estimated speed is 7 knots. The 
| engine weighs 29 ewt. without reverse gear and 34 cwt. 
complete. The reverse gear gives a 2 to 1 reduction. 
| The overall length, including the gear box, is 8 ft. 8 in., 
the width is 32 in., and the height from the centre line 
| of the crankshaft to the top of the engine is 28 in. The 
| engine is complete with 24-volt electric starting equip- 
| ment, but it may be mentioned that it can be started 
| by hand in case of necessity. 


| 








GENERATION oF ELecTricrry IN GREAT Britains 
During the first three months of 1936, the total amount 
of electricity generated by authorised undertakers 

| Great Britain was 5,547 million units, as compared with 
4,700 million units in the corresponding period of 193 


Lerezig AvtuMN Farr.—The Leipzig Autumn Fair | The difference of 847 million units represents an incre 


will be held from August 30 to September 3. 


of 18 per cent. 
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LABOUR NOTES. 


A note by Mr. Bevin on the subject of unofficial 
disputes appears in the April issue of The Record, 
the journal of the Transport and General Workers’ 


Union. He writes as follows :—‘ These disputes will 


bring the members and the Union into disrepute. I| and light-castings makers in England and Scotland. 
| The changes so far reported in the three completed 


say, without fear of contradiction, that no Union 
could have done more for their members than we have 


done for the men employed by the London Passenger | increase of nearly 242,000/. per week in the full-time 


[ransport Board. The services. which have been 
rendered, the agreements which have been negotiated, 
and the machinery which has been established are as 
advanced as can reasonably be devised. Yet,. without 
notice to the Union or the employers, we find these 
stoppages taking place. It is not trade unionism ; 
it is anarchy, and I think it is as well to issue a note 
of warning to the passenger section that, if the members 
illow themselves to be deluded in this way, it will bring 
,bout disaster. I want to issue this very strong warn- 
ing, that the Union cannot and will not be forced 
into a position of violating its agreements, and I 
suggest to the men, in London particularly, that those 
who are continually intriguing to bring about these 
sectional stoppages are doing a grave injustice to 
the members as a whole.” 


An organisation which describes itself as ‘ The 
\ircraft Shop Stewards National Council,” has issued 
a statement in which it says that when the production 
of munitions ceased after the war, the engineering 
industry was left to carry a great surplus of labour, 
which was used by the employers to depress engineering 
wages below even the level of unskilled workers in 
other occupations. “‘ We must learn from this experi- 
ence” (the statement proceeds) “and refuse to be 
duped again. The workers must be prepared resolutely 
to refuse any industrial truce which would only stabilise 
existing low wages and speed up. We must leave 
ourselves free to take action to improve our conditions 
whenever we consider this to be necessary. This means 
that the aircraft workers must be granted immediately 
a national agreement with improved conditions, and 
the engineering workers must be granted their full 
demands.” It is suggested that the trade unions should 
oppose dilution of labour until all the existing skilled 
labour is employed. 


The Ministry of Labour Gazette states that among 
workpeople between the ages of 16 and 64, insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed was 14-4 at 
March 23, as compared with 15-4 at February 24, and 
16-4 at March 25, 1935. For males alone, the per- 
centage at March 23 was 16-2, and for females 9-6. 
At February 24, the corresponding percentages were 
17-3 and 10-3, and at March 25, 1935, they were 18-6 
and 10-7, 


At March 23 there were 1,560,574 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 116,503 less 
than at February 24, and 185,703 less than at March 25, 
1935. The total included 1,235,320 men, 51,157 boys, 
224,669 women, and 49,428 girls. It was made up of 
575,509 insured persons with claims for insurance 
benefit, 672,949 applicants for unemployment allow- 
ances, 183,905 other insured persons (including 20,149 
insured juveniles under sixteen years of age) not in 
receipt of benefit or unemployment ‘allowances, and 
128,21] uninsured persons. 


There were registered as unemployed in Great Britain, 
163,473 men, 4,475 boys, 63,482 women, and 3,850 
girls who were on short time or otherwise suspended 
trom work on the understanding that they were shortly 
to return to their former employment. The total of 
235,280 was 24,012 less than at February 24, and 
82,630 less than at March 25, 1935. It included 
210,510 persons with claims for insurance benefit, 
10,083 applicants for unemployment allowances, and 
14,687 persons not in receipt of benefit or unemployment 
allowances. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 83,649 men, 168 boys, 1,835 women, and 
25 girls; these are largely employed in dock and 
harbour service. The total of 85,677 was 2,975 less 
than at February 24, and 4,006 less than at March 25, 
1935. It included 66,561 persons with claims for 
‘usurance benefit, 18,405 applicants for unemployment 
allowances, and 711 persons not in receipt of benefit or 
unemployment allowances. 


|in March resulted in an increase of nearly 9,000/. in 
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the weekly full-time wages of 101,000 workpeople, 
and a decrease of 251. in those of 750 workpeople. The 
principal groups of workers affected by the increases 
were coal miners in the Cannock Chase district, North 
Staffordshire, South Derbyshire and Warwickshire 


months of 1936 are estimated to have resulted in a net 


rates of wages of about 1,785,000 workpeople, and in a 
net decrease of 4601. in those of 11,500 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
March, was 64. In addition, 15 disputes which began 
before March were still in progress at the beginning 
of the month. The number of workpeople involved 
in the above disputes (including workpeople thrown out 
of work at the establishments where the disputes 
occurred) was about 33,000, and the aggregate duration 
in March of the disputes was 195,000 working days. 


In the Department’s annual review of wages and 
hours, it is stated that the general level of wage rates, 
which had shown a slight upward tendency in 1934, 
continued to rise during 1935. In those industries 
and services for which statistics are regularly compiled, 
the changes in rates of wages reported as taking effect in 
1935 resulted in an aggregate net increase estimated at 
about 197,000/. in the weekly full-time rates of wages 
of 2,355,000 workpeople, and in a net decrease of nearly 
7,0001. in those of about 50,000 workpeople. The net 
effect of all the changes reported was, therefore, an 
increase of about 190,000/. in the weekly full-time 
wages of the workpeople in the industries covered. 
These statistics are exclusive of changes in rates of 
wages in agriculture, and certain other employments, 
in which there was also some increase in wage-rates 
during 1935. In all the industries (including agricul- 
ture) for which information is available, the average 
level of weekly full-time rates of wages is estimated 
to have risen during 1935 by about 1} per cent. 


In the industries for which statistics are available, 
the number of workpeople whose normal weekly hours 
of labour were reported as having been changed in 
1935, was approximately 46,000. Of these, nearly 
44,000 had their working time reduced by an average 
of about 3} hours a week, and nearly 2,500 had their 
hours increased by an average of about 1} hours a 
week. The principal classes of workpeople whose 
hours were reduced were shift-workers in the heavy 
chemical industry, and workpeople in the heating, 
ventilating and domestic engineering industry. There 
were also reductions in the weekly working time of 
some of the workers in the road-haulage (goods) 
industry, as the result of the adoption, in 1935, of 
agreements by the National and Area Joint Conciliation 
Boards, which have been established in this industry ; 
but statistics are not yet available as to the numbers of 
workpeople affected by these reductions. 


Addressing the Maryland Young Democrats’ Club 
at a meeting in Baltimore last week, President Roose- 
velt advocated (1) greater purchasing power far more 
widely distributed ; (2) raising of the school-leaving 
age; (3) pensioning of aged workers; (4) shortening 
of the working week; (5) spreading of employment 
evenly throughout the year ; (6) payment of adequate 
minimum wages. He suggested that much could be 
done along these lines by the voluntary action of 
employers. He did not pledge the Government to 
legislative action but only to consideration of the 
points which he had enumerated. 


Steel Facts, a publication of the American Iron and 
Steel Institute, says that during 1935, 405,221 gross tons 
of foreign-made iron and steel products were admitted 
into the United States, a 49 per cent. increase over the 
1934 imports of 272,369 gross tons. Approximately, 
13,414,000 man-hours of work—equivalent to 6,450 full- 
time jobs, would have been required, it is estimated, 
if the imported iron and steel had been made in the 
United States. American workers thus, it is reckoned, 
lost in wages 9,500,000 dols. Of that total, steel-mill 
employees would have received 6,700,000 dols., or about 
16 dols. each. Miners of iron ore and coal, and lime- 
stone quarrymen are estimated to have lost 1,500,000 
dols. in wages, while employers of railways and ore- 
carrying steamship companies lost approximately, 
1,300,000 dols. 





In the industries for which statistics are regularly | 
‘ompiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 


“* Wages paid to steel workers in the United States 
range,” Steel Facts goes on to say,“ from 120 to 650 
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nations. Since payrolls take more than 40 cents out 
of each steel dollar, it is apparent that the low wages 
paid in foreign steel-making countries place American 
producers at a decided competitive disadvantage in 
their home markets, wherever imports enter. This 
disadvantage is reflected in the current published prices 
of steel products which show that the export price of 
merchant steel bars produced in Continental Europe is 
1-18 cents per pound, or about 36 per cent. below the 
price of merchant bars at Pittsburgh (1-85 cents per 
pound), and that the export price of European struc- 
tural steel (1-12 cents per pound) is 38 per cent. below 
the price at Pittsburgh (1-80 cents per pound). Similar 
differences exist between prices of other foreign and our 
domestic steel products. As a result of the higher 
wages paid to steel employees in America and the pre- 
vailing low rates of import duties, ranging as much as 
87 per cent. below those imposed by the principal steel- 
making countries of Europe, foreign-made steel can be 
sold in the United States at prices, in some cases, below 
the actual cost of the labour involved in the production 
of domestic steel.” 


A communication received by the Internationa! 
Labour Office at Geneva states that the Mayor of Buda- 
pest recently took steps towards the introduction of the 
40-hour week in municipal undertakings. With this 
object he asked the managements of the undertakings 
to estimate, as precisely as possible, the number of un- 
employed persons who might be taken on as a result of 
the introduction of a 40-hour week, and the amount of 
additional expenditure that would be incurred. The 
enquiry showed that about 2,000 unemployed persons 
might find work, and that the increase in wages would 
amount to 10 or 12 million pengoes. The question is to 
be brought before the municipal council. 


Under the standard contract for commercial travel- 
lers prepared by the German Labour Front, the under- 
taking concerned entrusts to its traveller the exclusive 
right to travel in its goods in a specified area. Details 
relating to the nature of the goods, the limits of the field 
of activity of the representative, etc., must be set 
forth in a schedule annexed to the contract. As soon 
as the engagement comes into force the undertaking 
must provide the traveller, free of charge and in suffi- 
cient quantities, with the samples and other equipment 
necessary for his work. The samples shall remain the 
property of the undertaking and shall be used as it 
directs. The undertaking must furnish the traveller 
with copies of all correspondence with its customers in 
his area. The traveller may not represent other firms 
except with the permission of the undertaking with 
which he has signed the contract. All orders, direct or 
indirect, involve the right to a commission. The amount 
and nature of the commission must be laid down in the 
document attached to the contract and shall be re- 
garded as being accepted on both sides. The commis- 
sion due to the traveller must be placed to his credit 
as soon as the order has been carried out. 


The undertaking must pay the traveller a certain 
minimum salary at the end of each month. If the com- 
missions he has earned exceed this amount, the difference 
must be paid to him on determination of the balance. 
The net income is subject to the provisions of social 
insurance legislation. The repayment of expenses must 
form the subject of a special contract. The commercial 
traveller or representative may not accept any surety- 
ship for customers liability. The commercial traveller 
or representative is entitled to an annual holiday fixed 
by agreement with the undertaking. The statutory 
periods of dismissal notice apply to the contract 
between the undertaking and the traveller. In the 
event of a dispute as to the carrying out of the contract, 
the Labour Court is competent to pronounce judgment. 


At the end of March, 12,904 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“signing the books,” as compared with 13,171 a 
month earlier. During March, the number of members 
on superannuated benefit decreased from 1,926 to 
1,855, and the number on sick benefit increased from 
916 to 948. The expenses amounted to 2,957]. 17s, 2d. ; 
in February they were 2,898/. 15s. 74d. There was a 
net decrease in the membership of 26. 








Nicke.t-[Ron ALLOYS FOR MAGNETIC SCREENING.- 

The April issue of The Nickel Bulletin contains an 
interesting and informative article by Mr. W. F. Randall 
on the use of nickel-iron alloys, such as Mumetal, for 
the magnetic screening of galvanometers, watch mech- 
anisms, wireless apparatus, &c. One of the comparatively 
recent applications of Mumetal screens referred to is to 
the cathode-ray oscillograph tubes used in television- 
reception apparatus. Another article in the same issue 
of the Bulletin calls attention to the importance of the 





per cent. above those paid in foreign steel-producing | 





nickel underlay in chromium plating. 
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Fie. 1. 


BRISTOL PEGASUS AERO ENGINES 
FOR EMPIRE FLYING BOATS. 

On page 380, ante, we referred to the fact that 28 
large high-speed flying boats were being constructed by 
Messrs. Short Brothers (Rochester and Bedford), 
Limited, to the order of Messrs. Imperial Airways, 
for use on the Empire routes of the latter organisation. 
Each of these flying boats will be propelled by four 
Bristol Pegasus Xc type engines, which are each capable 
of developing about 900 b.h.p., and the order for them 
placed with Messrs. The Bristol Aeroplane Company, | 
Limited, Filton, Bristol, is, we understand, the largest 
of its kind so far recorded. One of these engines 
is illustrated by the photographs reproduced on this | 
page, Fig. 1 giving a front view, Fig. 2 a rear view, | 
and Fig. 3 a side view. The engines, it will be seen, | 
are of the nine-cylinder air-cooled radial type and they | 
are capable of developing 890-920 b.h.p. for taking-off | 
at sea level at the normal running speed of 2,250 r.p.m. | 
At 3,500 ft., the rated output at normal revolutions | 
is 790-820 b.h.p., and at 5,750 ft., 840-870 b.h.p. is | 
developed at the maximum running speed of 2,600} 
r.p.m. The power output, it may be mentioned, is 


engines although the weight has been actually reduced 
The net weight of the Pegasus Xe engine is 1,005 Ib.. 
or 1-09 lb. per horse-power, based on the take-off power 
of 920 b.h.p., and the overall diameter is 55-3 in. 

The new engines, as would be expected, include 
several interesting design features, including a new 
design of cylinder head which gives a substantial 
increase in cooling area. With the cylinder barrel, 
which has also been redesigned, the increase in cooling 
area amounts to over 40 per cent. in comparison with 
previous models. The cylinder bore is of hardened 
alloy steel which possesses long wearing qualities and 
also contributes to economy in oil consumption. The 
bore and stroke are 5} in. and 7} in., respectively, | 
giving a total cubic capacity for the engine of 1,753 cub 
in., or 28-7 litres. The compression ratio is 6-55: 1. 
As will be clear from the illustrations, there are two 
inlet and two exhaust valves in each cylinder head. 
An improved form of sodium-cooled and _stellited 
exhaust valves and stellited valve seats are employed 


] 
nearly 20 per cent. greater than that of previous series | 





to meet the conditions imposed by the higher output | 
and the use of leaded fuels. The valve stems are| 
hardened and the inlet-valve guides are fitted with oil 
seals to prevent leakage at altitudes under high boost 
pressures. The valve seats are of a specially-durable 
steel and are secured by a positive locking system. 
As shown in the illustrations, the valves are operated 
by rockers driven from the crankshaft and it may be 

















Fie. 3. 


mentioned that the rocker mechanism has been 
redesigned to give increased resistance to wear. 

The pistons are of the full skirted type, machined 
from an aluminium-alloy forging and finished by 
diamond turning and boring. Each piston is fitted 
with two gas rings and two scraper rings and is ade- 
quately provided with oil-return holes. The gudgeon 


pins have been increased in size and strengthened in 
comparison with those of earlier engines. The connect- 
ting-rod assembly has been designed generally in 
accordance with the makers’ established practice, but 


| has been strengthened by the use of an improved steel. 
| The solid master rod runs on a floating bush. The 
| wrist pins and bushes are pressure lubricated and the 
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MEASURING APPARATUS FOR TANK WAGONS. 


MESSRS. H. VINEY AND COMPANY, LIMITED, PRESTON. 
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crankpin and big-end bore are case-hardened to reduce | minium-alloy blower and magnesium volute casings, 
wear to the minimum. The crankshaft is of the split|is spigoted on to the rear half of the crankcase and 
type, the crankpin being secured to the rear half of the | is held in position by the crankcase bolts. The stan- 
shaft by the gripping action of a stout maneton bolt. | dard eighteen-hole mounting cone, visible in Fig. 2, 
The shaft runs in one ball bearing and two roller bear- | is employed. Although not shown in the illustrations, 
ings and is bored to reduce weight and drilled for | a combined cowling and exhaust ring is fitted round the 
lubrication purposes. It is surface hardened all over | front of the engine. The exhaust ring is of riveted- 
and, as a result of this treatment, in conjunction | steel construction and is mounted at three points 
with the higher fatigue range permissible with the|onrubber. It is claimed that the arrangement provides 
special steel employed, the life of this component, which | adequate cooling with the minimum drag and that the 
has previously been found to be extremely durable, has | large internal volume of the exhaust ring ensures 
been materially prolonged. The crankcase, in accord- | effective flame damping and quiet operation. Another 
ance with the policy originated by the makers over | advantage claimed is that the temperature of the whole 
10 years ago, is made in two halves machined from | exhaust system is effectively lowered, so that hot spots 
separate aluminium-alloy forgings, which are held | are avoided and the fire risk minimised. 
together by nine through bolts. The fuel used is D.T.D. 230, with an octane value 
The airscrew is driven at half the crankshaft speed | of 87, and the fuel consumption at the rated sea-level 
through a reduction gear of the Farman bevel epicyclic | power is 0-67 pint per brake horse-power hour. Special 
type, which is self-aligning, thus ensuring uniform | attention has been given in the design to the question 
tooth loading, and has the additional advantages of | of carburation and the Claudel-Hobson A.V.T. 85 
lightness and strength. The gear assembly is enclosed | carburettor fitted, as shown at the bottom of Fig. 2, 
in a forged-aluminium casing and can be removed | operates in conjunction with a variable-datum boost 
& a single unit by taking off 18 nuts, as will be clear | control of the automatic servo type; a delayed-action 
on reference to Figs. 1 and 3. As shown in the same| pump permits positive and rapid acceleration to be 
illustrations, the airscrew shaft is fitted with the hub| obtained as well as economical tuning for cruising 
of a De Havilland-Hamilton three-bladed controllable- | conditions. A controllable hot and cold air shutter is 
pitch metal airscrew and the oil valve used for control- | fitted, and a!so a slow-running cut-out to prevent the 











ne the pitch is incorp>rated in a housing spigoted | possibility of the hot engine continuing to run after 
: © the front of the reduction-gear casing. The | switching off the ignition. Hot oil is circulated round | 
‘upercharger is of the high-efficiency centrifugal type, | the carburettor chokes and provision is made to | 
Se a rated boost pressure of 2} Ib. per square inch, | prevent freezing by a system of exhaust heating. | 
and is driven from the crankshaft, at seven times the | It may be mentioned here that the throttle is inter- | 
Speed of the latter, through spur gearing and a single | connected with the ignition timing by a device which | 
yshaft in conjunction with a system of protective automatically gives the most efficient ignition setting 
centrifugal clutches. The supercharger unit, which for a particular power output. Dual ignition is | 
Mprises the supercharger itself housed in the alu-' provided by two B.T.-H. magnetos, both of which 





can be distinguished in Fig. 2. The whole ignition 
system is completely shielded to prevent interference 
with the aircraft’s wireless equipment. The dry-sum 
system of lubrication is employed, in accordance with 
the makers’ usual practice. A device is included for 
giving a high initial oil pressure and this enables the 
engine to be opened up to full power in a much shorter 
time than was possible in the case of earlier types. 
Oil conforming to the specification D.T.D. 109 is used 
and the consumption ranges from 8 pints to 14 pints 
per hour. 

From the above description, it will be clear that the 
new Pegasus engine incorporates the same basic 
features as the original Bristol Jupiter design. The 
higher output has been obtained by making the fullest 
use of the high-octane fuels now available, with higher 
supercharge, compression ratio and crankshaft speed, 
while weight has been reduced by improvements 
in the design of various components, the employment 
of special steels of improved strength and durability 
and the judicious use of magnesium castings. In 
developing the engine, some 5,000 hours of test running 
have been carried out. Of this total, over 1,000 hours 
were run with a single cylinder at powers representing 
the maximum output of the complete engine, although 
this power is normally used only for short periods 
while taking off. The remaining time is accounted 
for by 3,000 hours of normal development running 
and 1,000 hours of overload running on complete engines. 
After the completion of the usual type test, the same 
engine was submitted to a 250-hours endurance test 
under economical cruising conditions. The engine was 
run for stated periods at the full cruising power of 
510 b.h.p., but each period included 15 min, running 
at full throttle to simulate take-off conditions. Fuel 
and oil consumptions were kept within the stipulated 
figures throughout and it was found that the power 
of the engine, both for take off and cruising, was well 
maintained. On the completion of this 250-hour 
test, the engine was stripped and examined and it 
was found that its general mechanical condition was 
quite satisfactory. 








PETROL MEASURING APPARATUS 
FOR TANK WAGONS. 


Tue delivery of petrol and other liquids in bulk to 
garages and other establishments is usually made from 
tank wagons, the quantity delivered being measured 
by dip-stick, but apart from the fact that this appliance 
is difficult to read, under most conditions it is also 
easy to obtain deliberately false readings by manipula- 
tion of the dip-stick. The only alternative to measure- 
ment by a dip-stick is to employ a meter. Several suit- 
able meters are on the market, and these are usually 
reliable within 0-25 per cent., but unfortunately, a con- 
siderable error may, and commonly does, arise from the 
arrangement of the meter and piping. The purchaser’s 
tank is normally located below ground level, so that there 
is a difference in level up to about 12 ft. between the 
surfaces of the petrol in the upper and lower tanks. 
As a result of this difference, immediately the wagon 
tank is empty, air is drawn into the system, and as this 
air must pass through the meter, it is registered as 
petrol, to the customer’s disadvantage. The errors 
from this source may amount to quite substantial 
quantities. Two further sources of error arise, Any 
air trapped in the system between the upper tank 
and the meter before delivery commences will also 
be registered by the meter and, finally, the pipe between 
the meter and the purchaser’s tank may contain petrol 
when it is disconnected, this petrol having been metered 
but not delivered into the customer’s tank. 

To overcome these difficulties and contingencies, 
Messrs. H. Viney and Company, Limited, Strand-road, 
Preston, have, after lengthy research, introduced the 
simple apparatus illustrated in Figs. 1 to 4 on this 
page. As will be seen from the section, Fig. 4, it 
consists essentially of a rectangular box containing 
a flap valve, to which a spherical float is directly 
attached. The box, which is mounted in a convenient 
position on the tank wagon, is divided into two com- 
partments as shown, one compartment containing 
the flap valve and float, and the other the meter and 
a strainer. The particular meter shown in the illus- 
trations is a commercial model manufactured by 
Messrs, George Kent, Limited, Luton, but any equally 
reliable meter may be employed. As viewed in 
Fig. 4, the petrol inlet is on the right, this inlet being 
clearly visible in Fig. 2. An air vent is provided 
at the top of the float chamber, as shown in Fig. 4, 
the air being carried by a pipe connected at this point 
to the top of the wagon tank, When the delivery 
cock is opened, causing the petrol to flow from the 
tank, any entrapped air is carried towards the meter, 
and being unable to lift the flap valve, passes away 
through the vent. When, however, petrol begins to 
fill the box, it will first cover the valve, and will after- 
wards cause the float to rise and open the valve. The 
petrol then passes through the filter underneath the 
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meter to fill the second compartment, and afterwards | 


through the meter to the two-way delivery cock 
mounted on the outlet at the side of the rectangular 
box, as shown in Fig. 1. The valve thus ensures that 
no air in the system between the wagon tank and the 
meter can pass through the latter. 

The moment the upper tank is empty, the flap 
valve closes and the meter ceases to register. The 
delivery 
already been passed through the meter, and to ensure 


pipe will then be full of petrol which has | 
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TENDERS. 


We have receivéd from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of tenders invited by various bodies in the British posses- 
The closing date of each 


sions and in foreign countries. 
be obtained on 


tender is stated below Details may 


| application to the Department at the above address, 


the reference number being quoted in each case. 
Submarine Rock Breaker, 15-ton, steam-driven. South 
African Railways and Harbours, Johannesburg ; May 4. 


that this is not entrapped in the delivery pipe, and | (T.Y. 30,064.) 


wasted by spilling when that pipe is disconnected | 


from the wagon, the delivery cock is provided with a 
small aperture, arranged so that when the cock is 
shut, the aperture provides a communication between 
the pipe and the outside air. The vacuum in the 
delivery pipe tending to hold the residual petrol in 
the pipe is thus broken, and the pipe completely 
emptied. It may be mentioned that in the particular 
model shown in Fig. 4, the flap valve is double, con 
sisting of a main valve and a pilot valve. The float 
is attached to the latter, and the only difference 
between this arrangement and that with a single 
valve is that the pilot valve, being smaller in area, 
can be opened by the float under much greater pres- 
sure head than the main valve: the pilot valve affords 
a preliminary bye-pass to equalise the pressures on 
each side of the main valve, so that the ball has suffi- 
cient buoyancy to lift both valves together, as shown 
by the dotted lines. The meter is provided with an 
easily-read dial marked off in gallons, and is also fitted 
with a totalisator. The filter under the meter can be 
readily withdrawn for cleaning without disturbing any 
other part of the apparatus. The apparatus, which is 
patented, is equally suitable for measuring other fuels, 
such as Diesel engine oil. 


by any sideways tilt such as would be likely to occur 
if the lorry were standing on unlevel ground. Whilst 
the arrangement described refers to deliveries from 
tank wagons under gravity, it has also been success 


fully applied to cases in which deliveries have been | 
| Besondere 


rapidly effected by means of power pumps 








PERSONAL. 


Messrs. M 
Works, Kirkintilloch, Glasgow, have opened a district 
office at Sun Chambers, 32-34, Kennedy-street, Man 
chester, 2. Mr. Turner, A.M.1.E.E., 

Mr. J. M. Lessevvs, consulting mechanical engineer of 
Swarthmore, Pennsylvania, U.S.A., has been appointed 
Profeasor of Mechanical Engineering at 
Institute of Technology, 


is in attendance 


\asociate 
Massachusetts 
Massachusetts 

Messres. Kanpem Execraicar, Limrrep, to 
expansion of business, have removed their head office 
to Kandem House, 769, Fulham-road, London, 
Their stores department now occupies 711 and 
Fulham-road, while the Kandem 
Parsons Green, 8.W.6. 
dealing 
formers 


owing 


715, 


and switchgear, has now been transferred to a 
separate company under the name of Messrs. KANDEM 
Motors, Limrrep. This company is under the same 
management as Messrs. Kandem Electrical. Limited, and 
ite registered office is also at Kandem House 

Mr. Creer 
on the board of Messrs. R. A 
Limited, Dursley, Gloucestershire, has been appointed 
director of the Company's activities in the home country 
Mr. Lister, who is 31, has been a director of the firm for 
ten years 

The Lord President of the Council has decided that, 
pending the appointment of a successor to the late Sir 
Josern Peravit, the office of Director of the National 
Physical Laboratory shall be held by Sm Frank Sorrn, 
K.C.B., See. RS Correspondence should be addressed 
as hitherto to the Director, National Physical Laboratory, 
lreddington, Middlesex. 








The 


have 


SCHEME 
that they 


ELecTRIcrry 
inform 


ENGLAND 
Board 


SourTu-Eas 


Central Electricity us 


adopted the South-East England Electricity (Alteration | 


and Extension) Scheme, 1936, and that in accordance 
with the statutory p-ovisions they published the Scheme 
on April 21. Copies of the Scheme, price 6d., may be 
obtained from H.M. Stationery Office, Adastral House. 
Kingsway, London, W.C.2 


filin 
working 


STEELS \ 
and 


INSPECTED 
Inspection 


DIAMET 
manufacture, 


depicting the 
of high-grade 


steels, made by the high-frequency electric steel-melting | 


process at the Stocksbridge Works of Messrs. Samuel 
Fox and Company, Limited, is now available on loan by 
universities, colleges, technical societies and others 
interested, from the Publicity Department of Messrs 
The United Steel Companies, Limited, 17, Westbourne 
road, Sheffield, 10. he trade name Diamet, given 
to these steels, signifies disc inspected and metallurgi 
eally-examined and tested. The code of inspection, we 
understand, includes an entirely new system, devised 
by the chief metallurgist of the firm, for measuring the 
non-metallic inclusions in the steel. The film is silent, 
embodies explanatory titles, and is on 16-mm. stock. 





It should be pointed out in | 
conclusion that there is no force tending to cause the | 


flap valve to jam, and that its action is quite unaffected | and 
| Harbours, Johannesburg : 


| Die Warmeibertragung 
anp ©, Swrrenerar, Lourrep, Kelvinside | 


lw 


the | 
Cambridge, | 


S.W.6. | 


Works remain at 10, | 
Furthermore, their department 
with plant, including motors, dynan rans- | 7; , rh? , . 

I cluding ay 108, tFANS-| Tye Red Book of Commerce or Who’s Who in Business. 
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Diesel-Electric Shunting Locomotives, two, for 3-ft. 6-in. 
gauge, one of the two-bogie type and 60 tons total weight, 
and the other of the three-axle type and 36 tons total 
weight. South African Railways and Harbours, Johannes- 
burg. (T.Y. 30,066.) 

Coal for locomotives, 75,000 
State Railway Administration, 
50,006.) 

Tyres and Azles. Indian Stores Department, Simla * 
May 14. (T.Y. 30,079.) 

Municipal Abattoirs for Athens, Pireus and elsewhere. 
Construction and exploitation. Abattoirs Commission, 
Athens ; August 1. (T.Y. 30,081.) 

Road-Making Plant, comprising five 12-ton steam 
road rollers, three 3-ton petrol lorries and one crawler 
type a: petrol tractor. City of Johannesburg ; 
May 16. (T.Y. 30,084.) 

Deep-Well Pumps, one hundred, 1} in. in diameter and 
7 ft. in length. Argentine State Oilfields, Buenos Aires ; 
May 26. (T.Y. 30,088.) 

Excavators and Trailers. 
Wellington, New Zealand ; June 9. 


tons. 


Latvian 
May 6. r 


(%.". 


metric 
Riga ; 


Public Works Department, 
(T.Y. 30,090.) 


Sewerage Equipment, comprising a vacuum filter 
equipment and accessories in connection with a sewerage 
improvement Greater Winnipeg Sanitary 
District. Winnipeg; May 13. (T.Y. 30,092.) 


scheme. 


Bridgework, comprising lattice-girder spans, footways 
launching gear. South African Railways and 
May 26. (T.Y. 40,051.) 
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CONTRACTS. 


Messrs. MERRYWEATHER AND Sons, LiMirep, Green 
wich-road, London, S.E.10, have received an order from 
the City Council of Bath for a motor turn-table fire 
escape with an all-steel ladder to reach a height of 100 ft 
The ladder will be equipped with a water-tower nozzle 
and telephone, and the machine will also be fitted with a 
turbine fire pump and a powerful searchlight. 

The London and North Eastern Railway Company 
has placed orders for 200 single bolster wagons with 
Messrs. Hurst Netson AND Company, Liwren. 
Motherwell ; for 300 single bolster wagons with Messrs 
C. Roserts anp Company, Limrrep, Horbury Junction, 
near Wakefield, and for 50 quintuple bolster wagons 
each with Messrs. Merropoirran-CaMMELL CaRRIAGr 
anpd Wacon Company, Liurrep, Saltley, Birmingham, 
and Messrs. THe Binminenam Raruway CARRIAGE Anp 
Wacon Company, Lourrep, Smethwick. 

Messrs. F. W. Brackett anp Company, Liuirep, 
Hythe Bridge Ironworks, Colchester, have secured 
contracts for three of their ‘ Central Flow "’ band-typ: 
circulating-water screens for the Table Bay power station. 
Cape Town, and for two additional circulating-water 
screens for the Vallourn wer station of the Stat 
Electricity Commission of Victoria, Australia. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesda, 


The Welsh Coal Trade.—-Due to the interruption by 
the holidays, new business proceeded on very quiet lines 
on the Welsh steam-coal market throughout the past 
week. Demand remained slow, and the orders circulating 
were, with very few exceptions, in respect of small parcels 
Overseas customers were still holding aloof from th« 
market, and displayed little interest in the forward 
loading positions. Customers in the inland market 
made purchases on a quietly steady scale. Employ 
ment at the mines has shown no improvement, and 
while many pits worked only part time, others were 
completely idle. Reports of a threatened strike by 
French miners on May 1 next were received during the 
week, and it was anticipated that French importers 
would call for larger deliveries as a precautionary 
measure. Later messages from Paris, however, indi- 
cated that such a strike was unlikely, and so far no 
improvement in demand is evident from France. The 
draft central selling scheme for the South Wales coal 
field was circularised to all coalowners in the district 
during the week, and further meetings have been con 
vened to consider it. The scheme comes into operation 
on July 1 next. In the meantime, the South Wales 
miners, at their annual conference, have put forward 
the claim that they should have some voice in deciding 
the provisions of the scheme and the prices to be fixed. 
and that the men should have representation on the 
national and local bodies administering the scheme. The 
market maintained a firm tone for small and sized coals, 
and supplies were not easy to secure. Recent prices 
were fully maintained, while the washed descriptions 
were scarce and strong. Large coals, however, were in 
very poor request, and collieries, as a rule, had plentiful 
stocks to offer for prompt shipment at unimproved 
srices. Cobbles were also lacking in —— and were 
freely available at the minimum. Throughs main 
tained a firm tone, and supplies were taken up steadily 
Cokes remained well booked for some time ahead, and 
recent high prices ruled, while stems for patent fuel 
were not so easily arranged. 

Tron and Steel Trades.—The iron and steel and allied 
trades of South Wales and Monmouthshire continued to 
enjoy fair activity last week and, despite the holidays. 
employment was on a good scale. Of interest was the 
arrival of a cargo of 7,300 tons of iron ore from Brazil. 
which is in the nature of a trial lot for the Cardiff Dowlais 
works of Messrs. British (Guest, Keen Baldwins) Iron 
and Steel Company, Limited. 








Fue.- AND AsH-HANDLING PLANT AT THE CINCINNATI 
Uston Rarroap Terminus: Erratoum.—On page 368 
of our issue of April 3, the labour cost per short ton was 
given, owing to a printer's error, as $00-52, instead of 
$00- 052. 


GALVANISING AND SrrucruraL STEELWORK PLANTS 
at Hessurn.—A complete range of equipments for the 
pickling and hot galvanising of ferrous materials has 
been installed, and is now in'operation, at the works o! 
Messrs. Palmers Hebburn Company, Limited, Hebburn- 
on-Tyne. We understand that the plant is capable of 
dealing with 10,000 tons of material per annum, and that 
all the necessary facilities are provided for expeditiously 
receiving, handling, storing and dispatching goods. In 
addition to meeting the requirements of the Hebburn 
Company’s associated firms, which include Messrs 
Vickers-Armstrongs Limited, Walker-on-Tyne and Els 








United States Bureau of Mines. Annual Report of the 
Bureau of Mines to the Secretary of the Interior for the | 
Fiscal Year Ended June 30, 1935. Washington : 
Superintendent of Documents. 

Smithsonian Institution Miscellaneous Collections. | 
Publication 3380, Lethal Effect of Short-Wave Lengths 
of the Ultraviolet on the Alga Chlorella Vulgaris. By | 
Frorence E. Meter. Publication 3381. Liquid 
Propellant Rocket Development. By R. H. Gopparp. 
Washington : Smithsonian Institution. 

Fabrikation von absolutem Alkohol zwecks Verwendung als | 
Zusatzmittel zu Motor-Treibstoffen. By M. Kuar. 
Halle (Saale): Wilhelm Knapp. [Price 5-60 marks | 
(Germany), 4-20 marks (other countries). ] ' 


wick, the plant is at the service of other Tyne ship 
builders for the hot galvanising of plates, sections, pipe 
work, tubes, weather-deck fittings, furniture, lockers 
conduits, and other equipment. Mr. J. A. Hunter Brown. 
who was for many years in charge of the galvanising am 
constructional departments of the old Palmers Company 
at Jarrow and Hebburn, is assisting Mr. E. L. Champness. 
managing director of Messrs. Palmers Hebburn Company. 
The firm is also turning its attention, to an increasing 
extent, to the manufacture of structural steelwork, 
and we are informed that practically the whole of the iron- 
work machine shops which were formerly used for ship- 
building, are now available for fabrication work on heavy 
and light sections for structures. 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—There has been little or no change 
in the state of the Scottish steel trade since last report, 
and active conditions are still general. The demand 
from consumers is of a steady nature and specifications 
from shipbuilders are increasing and are likely to increase 
further on account of the number of new contracts 
arranged during the past few weeks. The outlook for 
heavy material is exceedingly bright and despite the 
slowness of new business, the amount of work now on 
hand means the steady running of plant well into the 
autumn. In the black-steel sheet trade there has been 
no falling off in the demand from home consumers of 
sheets but export business is very quiet. Prices are 
firm and are as follows :—Boiler plates, 91. 5s. per ton ; 
ship plates, 8/. 15s. per ton; sections, 81. 7s. 6d. per 
ton; black-steel sheets, { in., 91. 58. per ton, and No. 24 
gauge, in minimum 4-ton lots, I1/. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
i-ton lots, 131. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—The malleable-iron makers 
in the West of Scotland are fairly well placed for business 
it the moment as the demand has been rather better 
lately. The re-rollers of steel bars are quite busy and 
have enough work on hand to maintain plant fully em- 
ployed at present, and the current inquiry shows that 
quite a lot of material may be wanted in the near future. 
Prices are steady and the following are the market 
quotations :—Crown bars, 101. 2s. 6d. per ton for home 
delivery, and 9l. 5s. per ton for export ; and re-rolled 
steel bars, 91. 1s. per ton for home delivery, and 7l. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—A very healthy state con- 
tinues to prevail in the Scottish pig-iron trade and there 
is no lack of business. Pressure for delivery is general 
and furnaces are being worked to the uttermost. The 
demand from steelmakers is especially strong, while that 
from the foundries has increased considerably and to-day’s 
output of all grades is being rapidly absorbed. Prices 
are very strong and are as follows :—Hematite, 77s. 
per ton, and basic iron, 70s. per ton, both delivered at 
the steel works ; and foundry iron, No. 1, 8ls. 6d. per 
ton, and No. 3, 79s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, April 18, was only 74 tons. Of that total, 
54 tons went overseas, and 20 tons coastwise. During 
the corresponding week of last year the figures were 
135 tons, all shipped overseas. 

Scottish Pig-Iron Trade Wages Increased.—Messrs. 
Kerr, MacLeod and Macfarlan, C.A., Glasgow, have 
made the following intimation to Messrs. Thomas Petrie 
and James Sweeney, joint secretaries of the pig-iron 
trade of Scotland :—‘‘ In terms of the remit, we have 
to report that the certified returns for January, February 
and March, 1936, made by the employers to us, show 
an average net selling price of 3/1. 7s. 1- 886d. per ton.” 
This means that there will be an increase of 1 per cent. 
in the wages of the workmen engaged in the industry, 
on basis rates. 

New Coke-Oven Plant at Govan Iron Works.—The official 
opening of the new coke-oven installation at the Govan 
[ron Works, at Govanhill, Glasgow, of Messrs. William 
Dixon, Limited, will take place on the afternoon of 
Monday, April 27. The preparatory heating up process 
of the battery of 50 regenerative coke-ovens of the latest 
underjet twin-flue type has been proceeding smoothly 
since the beginning of March, and the plant is now ready 
to start production. The output of metallurgical and 
domestic coke will be very welcome as it will ease the 
present shortage of the commodity, the Scottish produc- 
tion of which falls very considerably short of the current 
demand. 

Shipbuilding Contracts—Messrs. The Burntisland 
Shipbuilding Company, Limited, Burntisland, have just 
reported the placing of contracts for four new vessels. 
Two of these steamers are for Messrs. The Joseph 
Constantine Steamship Line, Limited, of Middlesbrough. 
They are each to be of 1,565 tons deadweight, are 
to be of the self-trimming type, and will be fitted with 
triple-expansion machinery, using super-heated steam. 
The propelling machinery is to be supplied by Messrs. 
The North-Eastern Marine Engineering Company, 
Limited, of Sunderland. Some new features designed 
to give increased economy are to be introduced into these 
vessels, and it is of interest to note that the builders 
have built seven steamers for the same owners during 
recent years. The other contract is for two general 
cargo-carrying steamers of about 270-ft. in length for 
Messrs. The British and Continental Steamship Company, 
Limited, Liverpool. These two vessels, which are designed 
to have a speed of 12 knots, are to be of the shelter-deck 
‘ype with long forecastle, and are arranged to give 
large cubic capacity. One of the cargo holds is to be 
insulated for the carriage of perishable produce. Messrs. 
Rankin and Blackmore, Limited, Greenock, will supply 
the propelling machinery, consisting of triple-expansion 
superheated steam engines and three forced-draught 
boilers. Messrs. Lobnitz and Company, Limited, 
“ngineers and shipbuilders, Renfrew, have received an 
order from the South African Government for a suction 
dredger for work at Durban and other South African 
er This vessel, which will be fitted with two powerful 
nestman dredger cranes, will be over 300 ft. in length, 
with a beam of 54 ft., and will have a hopper capacity 
~ 3,500 tons. Another important shipbuilding order 
“8 just been secured by Messrs. Barclay, Curle and 
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a sister ship to the Dilwara, which Messrs. Barclay, Curle 
launched last October for the same owners. This new 
vessel will be 516 ft. in length, 63 ft. in breadth and 35 ft. 
in depth, and will have a speed of 18 knots. She will 
have accommodation for 104 first-class and 100 second- 
class passengers, and on the lower deck there will be 
accommodation for 1,300 troops, whose quarters will 
be in the forward part of the vessel. Rooms for the 
wives and children of the troops will be aft, and a hospital 
will be situated amidships. The builders will provide 
the propelling machinery, which will consist of two sets of 
Barclay, Curle-Doxford opposed-piston, airless-injection 
oil engines, each of which will be assembled as a five- 
cylinder unit and arranged with a crank-driven scavenge 
pump. The engines will be of the balanced type. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MrppLesBRouGH, Wednesday. 

The Cleveland Iron Trade.—Conditions continue 
unsatisfactory im the Cleveland pig-iron trade, and 
appreciable change for the better cannot be looked for 
until output is substantially enlarged by re-kindling 
idle plant. Virtually no foundry iron is available for 
sale, and if local users had not been able to tap other 
sources of supply, foundries would have been working 
irregularly. As matters are, with considerable quantities 
of Midland iron going into use at Tees-side works, and 
occasional parcels of Continental material coming to 
hand, consumers are short of supplies. Their stocks are 
quite trifling, and they would much appreciate deliveries 
of local pig long overdue under contracts made early 
in the year. Buyers of Cleveland pig are keen to place 
orders for almost any delivery, and would readily pay 
well above fixed minimum figures, but producers show 
no disposition to re-open their books at present. 

Hematite.—Increasing scarcity of East Coast hematite 
iron is causing uneasiness. Present requirements are 
greater than can be satisfied by the tonnage output, 
and the light stocks at makers’ yards are nearly all 
sold or needed for early use at producers’ own consuming 
works. Under such conditions, fulfilment of contract 
obligations are difficult and arrears of delivery threaten 
to become large if supply is not increased. Makers are 
unwilling to discuss new business, and purchases cannot 
be made at recognised market quotations, which are based 
on No. 1 quality of iron at 77s., for delivery to Scotland, 
Northumberland, Durham and North Yorkshire. 

Foreign Ore.—Transactions in foreign ore are few. 
Sellers are holding off in anticipation of rise in values, and 
consumers are unlikely to enter the market until they 
have accepted further substantial supplies under existing 
contracts. The nominal price of best rubio remains at 
188. 9d. c.i.f. Tees. 

Blast-Furnace Coke.—Supply of Durham blast-furnace 
coke is not plentiful, and sellers readily realise market 
values. medium qualities are 24s., delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel continue to turn 
out heavy tonnage. They have a lot of work to execute, 
and as buyers are still much in evidence, plant promises 
to be busily employed for a lengthy period. Re-rollers 
are pressing for larger supplies of semi-steel and producers 
are not in a position to take up all the business at com- 
mand. As regards finished material, makers of structural 
steel are heavily sold, producers of railway requisites 
have good orders, and departments dependent on ship- 
building have quite a lot of contracts to carry out. 
Among the principal market quotations for home business 
are : Common iron bars, 101. 2s. 6d. ; packing (parallel), 
9l. ; packing (tapered), 101. ; steel billets (soft), bh. 178. 6d. 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 12/.; steel boiler 
plates, 91. 58.; steel ship plates, 81. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 108. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 111. 10s. for delivery to home customers, 
and 91. 15s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 131. 10s. for delivery 
to home customers, and 11/. 15s. f.o.b. for shipment 
overseas. 

Tees-Side Works Extension.—Important industrial devel - 
opments on Tees-side, involving an = of over 
1,000,0001., are to be inaugurated by Messrs. The South 
Durham Steel and Iron Company, Limited, and Messrs. 
The Cargo Fleet Iron Company, Limited. They include 
the early re-starting of two furnaces 
at Seaton Carew which have not been in operation since 
1925, the resumption of operations in the melting shops 
at the Malleable Works at Stockton which have been 
idle since 1928, and the erection at West Hartlepool of a 
new battery of coke ovens and by ucts plant, the 
contract for which has been awarded to Messrs. Gibbons 
Brothers, of Middlesbrough and Dudley. The last- 
named will include plant for dealing with tar, which will 
be refined and the various distillates therefrom will be 
used for the manufacture of disinfectants and a wide 
range of products. Sulphate of ammonia will be pro- 
duced for the manufacture of general fertilisers and 
concentrated ammonia water. Pure benzol, toluol, 
xylol and naphtha will be among the other products 
which will be secured. The surplus gas from the coke 
ovens and blast furnaces is to be used for steel making 
at the West Hartlepool plate mills. 

Scrap.—British scrap is well taken up notwithstanding 
large supplies from overseas. Light cast iron is 54s. ; 





Company, Limited, Whiteinch, Glasgow. It is for a 
Passenger and troop ship of 11,000 tons for Messrs. The 


heavy cast-iron, 62s. 6d.; machinery metal, 65s.; and 
heavy steel, 57s. 6d. 


British India Steam Navigation Company, and will be | 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. General Meeting. Second 
Report of the Welding Research Committee. Yorkshire 
Branch : Wednesday, April 29, 7.30 p.m., The Grand 
Hotel, Sheffield. ‘‘ The Corrosion of Boiler Metals,’’ by 
Mr. J. 8. Merry. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Westgate-road, Newcastle-upon-Tyne. ‘‘ Modernising 
the ‘ Silverpine ’ and ‘ Silverlarch * and Increasing Their 
Service Speed,” by Mr. R. C. Thompson. 

INsTrrvuTion oF Crvit. EnGInEERS.—Tuesday, April 28, 
6 ee Great George-street, S.W.1. Ordinary Moding. 
“Demolition of Waterloo Bridge,” by Messrs. E. J. 
Buckton and H. J. Fereday. Yorkshire Association : 
Th , April 30, 7.30 p.m., Hotel Metropole, Leeds. 
Annual General Meeting. ‘‘ Erosion and Sea Defence of 
the Holderness Coast,” by Mr. G. McLean Gibson. 

InNstrrvuTion or Engorrica, EncGrneers.—Thursday, 
April 30, 6 p.m., S@voy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. ‘‘ Main Line Electrification 
Throughout the World, with Special Reference to the 
Austrian Federal Railways,” by Mr. E. R. Kaan. Meter 
and Instrument Section : Friday, May 1, 7 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Lecture: ‘“ Uni- 
formity as the Gauge of Quality,” by Mr. C. C. Paterson 


For Meetings of other Societies and of Junior Sections, 
see page 2 of A , 











NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—More encouraging reports are to hand 
from the various sections of the local steel and engineering 
trades. Orders are coming to hand in steady fashion, 
and many works are operating to capacity. The demand 
for raw and semi-finished materials has been well main- 
tained. There is an active demand for basic billets, while 
the call for acid steel tends to increase. The market 
for structural steel shows improvement. Steel sections, 
bars, strip, and rods are all in good demand. Steel- 


making alloys are in ready request. The heavy machi- 
nery and engineering branches report headway. Ship- 
building requirements are on the upgrade. Armament 


ments are busy. It has been revealed that 
Sheffield’s latest naval shell, fired at a velocity of about 
1,750 ft.-seconds—equivalent to 1,200 m.p.h.—will 
pass through 12-in. armour plate in 39/10, ths of a 
second and be recovered unbroken. making the 
revelation, Sir Robert Hadfield, the world-famous 
metallurgist, said one hit with such a shell in the region 
of the magazine would probably bring about the complete 
destruction of an enemy battleship. He said his firm 
was accomplishing proof-tests in the attack of hard-faced 
armour which a few years ago would have been thought 
impossible. Railway rolling-stock manufacturers report 
increased bookings. Good business continues to be done 
in railway and tramway trackwork. A Sheffield firm has 
just completed an important junction for the Salford 
Corporation. It is probably the largest individual 
layout of special tramway trackwork ever constructed 
of manganese steel in this country. It comprises 16 
pairs of points and 67 crossings, and consists of 705 ft. 
of rail, making a total weight of 60 tons. Stone and ore 
crushing machinery is in better demand. Large jaw 
breakers are on order for a British cement works. A 
Sheffield firm has done a steady business with Peru in 
jaw breakers of light design. Recently, a mine in that 
country was in urgent need of such machines, and the 
only way of getting them to the mine was by air, the 
final stages of the journey being mountainous and devoid 
of a proper track. Two of these machines—16 in. by 
94 in. jaw breakers, each weighing 72 cwt.—were delivered 
by air. Dredging equipment is on order for various parts 
of the world. Several hundred manganese-steel buckets 
are being made for shipment to the Malay Peninsula. 
The ial-steel producing branches are busier than at 
this time last year. The tool trades are operating to 
capacity. 
South Yorkshire Coal Trade.—Most classes of fuel 
are now flowing normally following the holiday set down. 
Export trade is difficult, but more inquiries are circulating 
for prompt shipments. The inland position is more 
encouraging. Iron and steel works are consuming heavy 
tonnages ; the railways are big buyers ; and the textile 
industry is a better customer than for some time past. 
Steam coal is in good demand. Small coal is being 
disposed of in bigger quantities. The house coal market 
shows @ tendency to weaken. Foundry and furnace 
coke are active, and gas coke continues firm. Quotations 
are: Best branch hand-picked, 26s. to 29s. ; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 
198, 6d. to 21s. ; best screened nuts, 19s. to 208. ; small 
screened, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d. 
to 20s. ; Derbyshire hards, 19s. 6d. to 20s. ; rough slacks, 
lle. to 128. ; and nutty slacks, 10s. to 1). 











Rapium Mryegs 1n CzEcHOsLOVAKIA.—-The Jachymov 
radium mines in Czechoslovakia last year yielded 2,920 
milli of radium, an increase of 170 mg. on the 
1934 output. 


Empire Arr Rovutrs.—The mileage of the air routes 
operated by Messrs. Imperial Airways, Limited, and their 
associated companies has now reached a total of approxi- 
mately 26,000. When, however, all the services now 





projected are -T * aaaaaan the mileage will have increased 
to just over 40, ’ 
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TOTAL-HEAT MEASURING EQUIPMENT AT ORGREAVE BY-PRODUCT PLANT. 


CONSTRUCTED BY MESSRS. CAMBRIDGE INSTRUMENT COMPANY, LIMITED, LONDON. 


(For Description, see Page 445.) 
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| that even if, as has been proposed, a Ministry of 


economic production, and, in Mr. Roskill’s view, 
has outlived its usefulness. Other problems are 
those concerned with royalties and with the decline 
of exports. As regards the latter, good might come 
from the formation of an International Coal Cartel, 
though this proposal is not one which British 
producers have so far regarded with any great 
enthusiasm. In addition to these more or less 
internal matters, there is the whole question of 
sales and distribution, which is bound up with the 
discovery of means of reducing distribution costs 
by increasing turnover. The reorganisation of the 
transport of coal also requires consideration, and, 
finally, there is the vexed question of labour and 
employment. If the output level of 1929 is again 
to be attained, production costs must be reduced, 
and this can only be done by increased mechanisa- 
tion and further labour displacement. The prospect 
is a sadly uninviting one, though Mr. Roskill is 
right in emphasising that a reduction of the labour 
force, combined with a concentration of output 
and a decrease in the costs of. distribution and 
production, are the only ways of attacking the wage 
problem, which is one of earnings rather than of 
wage rates. 

The task of the gas industry is of a somewhat 
different character, for its duty must be to organise 
its resources and equipment in such a way that its 
consumers are provided with energy as cheaply and 
conveniently as possible. In doing so, it has 
naturally to face competition, both from electricity 
and from other forms of fuel, and this competition 
does not always result in benefits to the consumer. 
Moreover, in carrying out the work of distribution, 
the highest efficiency is not always attainable, owing 
to the jealousy of local interests, legislative restric- 
tions and lack of freedom in methods of charging. 
The grouping of undertakings on a regional basis, 
in order to provide the requisite commercial technical 
and financial facilities as economically as possible, 
is, however, now becoming more common, and is a 
step of the greatest importance. It makes for 
more efficient administration and cheapens finance, 
purchasing and technical assistance. On the other 
hand, grouping under a holding company may lead 
to a departure from sound policy and, for the 
sake of self-aggrandisement, to the purchase of 
non-related undertakings at excessive prices. In the 
north, moreover, the movement has been severely 
limited by the existence of municipal undertakings ; 
for, as in the electrical industry, attempts to make 
publicly and privately owned concerns lie down 
together have generally failed for political or other 
reasons. On the technical side, large-scale opera- 
tions in distribution would have the advantage of 
allowing coke-oven gas, which is now largely a by- 
product, to be brought into the market to an in- 
creasing extent. In fact, progress in this direction 
has been facilitated by recent legislation. On 
the whole, as regards the consumer, the gas in- 
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to work. 

This argument formed the basis of a paper on 
“Co-ordination of National Fuel and Power Sup- 
plies,’ which was read some little while ago by 
Mr. O. W. Roskill before a meeting of the Institute 
of Fuel. In this the author surveyed the diffi- 
culties which at present beset the coal, gas and 
electricity supply industries, indicated the lines 
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dustry is less hampered by obstacles than the coal 
industry, and is probably in a little worse position 
than its great rival—electricity supply. 

In dealing with electricity, Mr. Roskill points out 
that though much has been done in recent years 
to remove difficulties, there are still obstacles in 
the way of that cheap and abundant supply we have 
so long been promised being made universally avail- 
able. There are still, in fact, some areas without a 
supply at all, owing to financial difficulties. This, 
of course, is also largely true of gas. In some areas, 
again, the undertakings are not notably efficient, 
and others still cling to the policy of selling a little at 
a high price, rather than much more at a low price. 
The capital cost of the apparatus and the multi- 
plicity of tariffs are other matters for consideration, 
while, in addition, there are the problems of voltage 
standardisation and of the reorganisation of distribu- 
tion generally, about which we are shortly promised 
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a weighty report. The electricity supply industry, 


nevertheless, is probably more free from internal 
obstacles than the others, and what has been done 
to improve its structure might, pari passu, be taken 
as an example to be followed by its rivals. 

Summing up the position, Mr. Roskill rightly 
says that the most important question for all 
three industries is the cost, and thus the price of 
coal. These no doubt could still be considerably 
reduced, and as an increasing proportion of the 
national fuel and power requirements are now 
being consumed in the forms of gas and electricity, 
and as this trend is likely to continue, it is of the 
utmost importance that these industries should 
obtain their raw material at the lowest possible 
price, commensurate with economic and profitable 
working in the coal industry. Since, at the moment, 
they are paying increased prices in order that 
labour trouble may be avoided, they are entitled 
to inquire whether the coal industry is working in 
the most efficient way, and whether the time has 
not come when active steps should be taken to 
bring about improvements, which a most cursory 
examination will show to be necessary. As regards 
the relations of the coal and gas industry, efforts 
must be made to overcome the difficulties which now 
prevent the latter from freely distributing coke-oven 
gas. At present there is a surplus of this gas owing to 
the increased demand for coke ; and some organised 
development is needed not only to overcome short- 
sighted opposition to this kind, but to ensure that 
the public shall reap the full benefit from the cheaper 
gas that would result. Going a step further, 
co-operation should be established between the 
various fuel industries, so that in place of the 
present active hostility, wasteful competition and 
complete lack of interchange of views, “ spheres of 
influence ’’ shall be determined and joint action be 
encouraged wherever this course is possible. Such 
a step would do away with the curious spectacle 
of both the gas and electricity supply industries 
complaining to Parliament of unfair competition 
from the other, while at the same time neither 
makes any attempt to discuss these common diffi- 
culties and problems. 

The formation of a central development autho- 
rity for electricity supply whose functions would be 
complementary both to the Central Electricity 
Board and the Electricity Commissioners is in the 
air. Mr. Roskill suggests that a similar body might 
be set up for the gas industry, and might, indeed, 
be welcomed. In addition, he regards the establish- 
ment of a Ministry of Fuel, which would take over 
the activities of the Mines Department relating to 
coal, of the Ministry of Transport reiating to 
electricity, and of the Board of Trade relating to gas, 
as essential to co-ordination. If we are disposed to 
agree, it is not because we do not realise that this 
body would have an almost superhuman task, 
especially as it may be doubted whether the indus- 


tries concerned are as anxious to co-operate as the | 


author of this interesting paper would seem to 
think or, perhaps we should say, hope. 








DEAD SEA CHEMICALS. 

Tue possibility of extracting valuable products 
in an economic manner from the waters of the 
Dead Sea has for many years attracted the attention 
of scientists and financiers. It is estimated that 
the Dead Sea contains in the vicinity of 39,000,000 
tons of salts, and in view of the fact that to the 
inflow of the waters of the River Jordan the greater 
part of this vast accumulation must be ascribed, 
the quantities are eve--increasing, since the rainfall 
in the Dead Sea depression seldom exceeds 4 in. per 
annum. Even at the present time, the River 
Jordan contributes to the Dead Sea over 40,000 tons 
of potassium chloride alone per annum. There is 
now no authoritative opinion which favours the 
view that the salinity of these waters is due in 
any marked degree to submarine springs, although 
a number of such springs appear on the western 
coast of the sea. Irwin*, after an exhaustive study 
of the Dead Sea depression, concluded that infiltra- 
tion from the Mediterranean was not a probable source 


of salt in the Jordan, hence the greater portion of 


* Geographical Journal, 1923, pp. 428-450. 
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such salt must have been derived from the subter- 
ranean recesses of Hermon and possibly Lebannon. 
The geological studies of Mr. G.S. Blake, Geological 
| Adviser to the Palestine Government, have added 
| considerably to our knowledge of the history of the 
Dead Sea, the waters of which are now considered 
|to occupy but one-fifth of their former volume. 
| From a study of the chemical composition of the 
Dead Sea water,* it is observed that the salts are pre- 
sent very largely as chlorides and hence are amenable 
to treatment by fractional crystallisation methods. 
From 1925 to 1929, extensive investigations were 
carried out in order to determine if the extraction of 
potash from the waters of the Dead Sea by solar 
evaporation was a practical proposition. Regular 
data relating to temperature and evaporation were 
taken daily and analyses made of the liquors and 
salts precipitated at various stages of evaporation. 
The results of these interesting investigations are 
detailed by Mr. M. A. Novomeysky in a recent 
contribution read before the Institution of Chemical 
Engineers. In this he shows conclusively that, 
although potash is only present in the waters 
of the Dead Sea to the extent of about 1 per 
cent., it can be recovered as carnallite containing 
about 20 per cent. potassium chloride by solar 
evaporation in open pans, and that such carnallite 
can be purified by a single treatment with cold 
water, based on the selective solubility of the rela- 
tive chlorides of potassium, sodium and magnesium. 
The recent commercial developments in the Dead 
Sea area have been assisted very considerably by 
the climatological studies of Dr. Mastermann and 
Dr. Ashbel, who have collected data based on 
sporadic information and regular observations spread 
over a long period of years. 

After prolonged investigations and discussions 
concerning the Dead Sea concessions, an agreement 
was arrived at in May, 1929, between the Crown 
Agents, representing the Governments of Palestine 
and Transjordania, and Major 8S. Tulloch and Mr. A. 
Novomeysky as concessionaires. The agreement 
provided for annual production increasing on a 
graded scale from a minimum quantity of 1,000 tons 
of 80 per cent. potassium chloride in the third year 
to 50,000 tons after the tenth year, the Govern- 
ments of Palestine and Transjordania sharing in 
the profits of the concessionaires on an agreed 
sliding scale. Commercial operations and con- 
structional work were commenced in February, 
1930, and by February, 1932, high grade potassium 
chloride was being produced on a commercial scale 
at the rate of 10,000 tons per annum, the present 
output being 25,000 to 30,000 tons of potassium 
chloride and 1,000 tons to 1,200 tons of bromine 
per annum, quantities which are well within the 
programme and agreement. During the first two 
years of operating, the water evaporated in the 
northern areas was surface water, but since 1932 
the water has been drawn from deep levels of the 
sea, an important innovation, as the total salts in 
grams per litre at a depth of 360 ft. is 326, com- 
pared with 274 grams per litre at the surface. 
| Shallow pans have been constructed having surface 
| areas of 7 acres to 30 acres, formed of earth dams, 
| 3 ft. to 4 ft. high, and 4 ft. to 5 ft. wide, in the case 
|of the salt pans. Electrically-driven pumps with 


J 


}a capacity of 200,000 gallons per hour, pump the 
| water by means of a pipe line from a low level in 
|the Dead Sea. The engineering operations con- 
| nected with the laying of the pipe lines in the sea 
presented considerable difficulties which were 
}eventually satisfactorily overcome, largely due to 
the long experience and high engineering skill of 
|Major Tulloch. One of the principal difficulties 
}arose due to partial crystallisation of the salts 
| taking place during the transfer of the water from 
a low level. The primitive method of collecting the 
salts by hand labour, as is often applied in solar- 
evaporation technique, has been economically dis- 
placed in the Dead Sea operations by the intro- 
duction of floating suction dredges, a system which 
renders the process continuous instead of intermit- 
tent. The water is evaporated until an equilibrium is 
attained with the carnallite constituent, after which 
the carnallite sludge is deposited, 90 per cent. to 
95 per cent. of the sodium chloride having been 








* Terreil, Comptes Rendus, vol. 62, p. 1329. 
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separated. The residual brine solution after separa- 
tion of the carnallite is treated so as to crystallise 
out the magnesium chloride, the final liquor, which 
contains about 1 per cent. to 1} per cent. of bromine, 
being treated separately for bromine extraction. 
Liquors containing potassium chloride in solution 
are further utilised in order to produce the highest 
possible concentration of magnesium chloride in 
solution, the sodium chloride and potassium chloride 
appearing in the sediment. From phase rule con- 
siderations and extensive experimental work, the 
temperature, solubility and concentration of the 
respective salts which give the optimum practical 
yields have been arrived at with considerable 
accuracy. A carnallite containing 22 per cent. 
potassium chloride, 9 per cent. sodium chloride, 
and 29 per cent. magnesium chloride leaves, after 
treatment for half-an-hour with sweet water at 
15 deg. C., a sediment sylvinite containing 50 per 
cent. potassium chloride, 21 per cent. sodium 
chloride and 8 per cent. magnesium chloride. The 
wet sylvinite is finally converted into high-grade 
potash by further refining. The commercial pro- 
duction of chemicals from the Dead Sea waters is 
one of the most interesting industrial developments 
of recent years and great credit is due to the out- 
standing ability and patient industry of Mr. Novo- 
meysky and his associates for the accomplishment 
of this project in so highly successful a manner. 
These waters are of a highly complex character 
and the commercial operation of the project has 
been rendered more difficult owing to the widely 
varying climatic and seasonal conditions. Various 
engineering difficulties were involved, many of which 
were unique in character. The present develop- 
ments are the result of prolonged preliminary 
investigations, and of political and commercial 
negotiations of an intricate and delicate character. 
The development is of far-reaching importance ; not 
only does it provide a new industry in a part of the 
East which knows but little of modern industrial 
conditions, but also an alternative source of potash 
salts, which can compete from an economic stand- 
point with what in the past has been considered 
to be the principal natural potash source in the 
world, viz., the Strassfurt deposits of Germany. 

At present the products are conveyed to Jerusalem 
by lorry, a fleet of eight being engaged in this work. 
The pipe lines used have so far suffered little from 
corrosion ; neither have the vacuum filters suffered. 
The common salt produced is of 99 per cent. purity. 








NOTES. 
UNIVERSITY ENGINEERING COURSES. 

Tue drawing-up of the most satisfactory type of 
curriculum for university students, in order that 
they may ultimately enter the many-sided engineer- 
ing profession with a mental equipment likely to 
serve them well in practical life, is a matter on 
which many and various opinions are held. Writing 
on this subject in our issue of March 20, we con- 
tended that the aim kept in view at Cambridge was 
the correct one—to provide a thorough education 
in the broad principles underlying engineering in 
all its branches, rather than a specialised training 
in any direction. That this point of view is not 
confined to a University which some may think 
likely to be dominated by old academic standards 
was interestingly illustrated in the address delivered 
by Dr. W. O. Hotchkiss to the Alumni Association 
of Rensselaer Polytechnic Institute on the occasion 
of his induction as President of the Institute last 
February. Reviewing the development of the 
United States, Dr. Hotchkiss divided its history 
into three periods. The first extending from the 
beginnings up to the year 1890 and covering what 
he called the stage of childhood was characterised 
by vast but crude beginnings based on apparently 
boundless natural wealth. The second period—the 
youthful stage—extending up to 1915 was marked 
by rapid industrial development. The annual con- 
sumption of coal per head increased from 1} tons 
to 4} tons and of oil from 23 gallons to 122 gallons. 
The third period—that of maturity—extending up t© 
the present time, had been marked by great increase 
in efficiency ; in power production, for instance, the 





|consumption of coal per kilowatt hour had fallen 
| from 3-5 lb. to about 1lb. A parallel development 
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might be traced in engineering training. In the 
“ childhood *’ period, the general aim of the engin- 
eering schools was to cover the whole field of practice, 
but with the coming of the “ youthful *’ period and 
the unprecedented extension of engineering technique 
it was gradually realised that this procedure could 
not be continued. No engineering school could 
possibly know all the technique of engineering 
practice, and specialisation set in. One result of this 
was a great increase in the work expected from 
students. At the Rensselaer Institute in 1908 the 
four-year course covered 3,411 hours of laboratory 
and class work; in 1919, the figure had become 
3.876, an increase of 14 per cent.; while in 1935 
they were 4,414, an increase of 30 per cent. over 
1908. Dr. Hotchkiss doubted if engineering students 
of to-day did 30 per cent. more work than those of 
the early years of the century, and thought the time 
ripe for engineering schools to undertake a thorough 
study of their courses. He advocated the division 
of studies into three groups covering (a) English, 
economics and management, (b) fundamental 
mathematic sand science, and (c) applied engineer- 
ing subjects. In the past, the time devoted to 
applied engineering subjects had increased and that 
devoted to fundamental physical science and 
mathematics had decreased. He believed the 
demands of the next thirty years for increased 
efficiency in engineering undertakings would be 
best served by giving a better grounding in funda- 
mental science, even if it necessitated cutting 
down the subjects dealing with applied engineering 
practice. 


Tue Disaster aT Mortars, ITALY. 


On August 13 last, one of two dams forming the 
artificial Ortiglieto Lake, in Northern Italy, gave 
way and let pass 10,000,000 cub. m. of water in the 
space of a few minutes, causing the loss of 101 lives. 
In the February issue of Annales des Ponts et 
Chaussées, M. Coyne, Ingénieur des Ponts et 
Chaussées, discusses the causes of the disaster. 
Lake Ortiglieto, which to-day has completely dis- 
appeared, was situated on the Orba, a tributary 
of the Po, about 5 km. above the town of Molare, 
where there was a factory which the reservoir had 
been constructed to serve. There were two dams, 
the Zerbino, closing the main valley, and a smaller 
dam closing a branch valley, which joined the main 
valley below the main dam. This smaller dam 
was known as the Sella di Zerbino. The Zerbino 
is a gravity dam, arched in plan, and provision 
for flood discharge was made by means of a spill- 
way at one side, syphons and two weirs. These 
provisions were, together, sufficient for a discharge 
of 850 cub. m. per second when the height of water 
in the reservoir reached a point 1-30 m. above the 
normal level. This would represent a rainfall of 
6 cub. m. per second per square kilometre of the 
gathering area involved. No provision for dis- 
charge was made at the smaller dam, the Sella di 
Zerbino, the intention being that all flood discharge 
should take place at the main dam only. After 
three months of dry weather, rain commenced to 
fall at 6 a.m. on the day of the disaster, evidently 
very local in character, since there was no rain on 
the neighbouring Italian Riviera. One of the rain 
meters in the district registered 525 mm. in six 
hours. The rate of discharge from the lake soon 
reached 2,000 cub. m. per second, but at the same 
time the normal provision for discharge was 
unfortunately reduced from 850 cub. m. to 700 cub. 
™. per second by the failure of the machinery 
operating the gates of one of the weirs. At 1.15 p.m. 
the rate of discharge had increased to 2,500 cub. m. 
per second, and a few minutes later the smaller 
of the two dams was swept away, the level of the 
water being then about 1 m. above the top of the 
parapets of the roads crossing the top of each dam. 
The larger of the two dams remained intact. It 
seems clear that the smaller dam was not designed 
lor such a surcharge as it had to cope with, and, 
further, the rock upon which it was founded was of 
* very soft nature. That the failure was due to 
*rosion is proved by the fact that the rupture 
commenced at the abutment of the dam on one 
side of the valley. The point which seems to call 
for most attention is that although provision was 
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square kilometre, the actual rainfall experienced 
was approximately 18 cub. m. per second per 
square kilometre. This unusual rainfall appears to 
have been accounted for by the topographical 
formation, caused by clouds rising or meeting the 
mountain sides, combined possibly with a wind 
from the Gulf of Genoa on the south-east meeting 
a cold wind from the Alps on the north. M. Coyne 
is of opinion that such a case of unprecedented 
rainfall calls for consideration in the future design 
of dams, more particularly in France, although he 
does not consider that the importance of the 
occurrence should be over exaggerated, thus un- 
necessarily increasing the cost of works. It may 
be added that there is no indication of any defect 
in the design of the syphon spillways. These and 
the main spillway were designed together to pass 
550 cub. m. per second, the remaining 300 cub. m. 
per second being dealt with by the two weirs. 
Actually, however, the maximum discharge which 
had to be dealt with was at the rate of 2,500 cub. m. 
per second. 


ASSISTANCE TO INVENTORS. 
Generally speaking, industry is alive to the need 
for new ideas, but this does not necessarily smooth 
the path of the inventor. In the first place, the 
amateur may be ignorant of the best way to exploit 
his device, and even when his suggestion is sound, 
the fact that its adoption may mean an entire 
re-casting of the production programme may prove 
an almost insuperable obstacle to its commercial 
exploitation. The object of the Merseyside Society 
of Inventors, whose address is 67, Moscow Drive, 
| Liverpool, is to bridge the wide gulf between industry 
| and the inventor, whatever be its cause, and to do 
so by, on the one hand, obtaining from the manufac- 
turer full details of his plant, and from the inventor 
equally full information about his new ideas. In 
regard to the latter, technical advice will also be 
available, as well as facilities for making models 
and practical tests, and later on patenting the 
invention. The invention is investigated by a 
committee, of which the inventor himself is a 
member, this routine, it is held, in itself simplifying 
commercialisation, since any device which survives 
must be of some value. This point has already 
been appreciated by manufacturers, who have 
been helped to find further capital where such a 
course is necessary for the adoption of an invention. 
Further, the inventor is assisted in finding manufac- 
turers for his goods where he wishes to control 
the sales himself. Finally, the society seeks to 
become a clearing house for approved inventions, 
so that time-wasting ideas may be discouraged and 
those worthy of encouragement assisted. 





SHIPBUILDING AND MARINE 


ENGINEERING. 


THE Wortp’s 

The shipbuilding returns of Lloyd’s Register for 
the quarter ending March 31, 1936, contain the 
welcome news that the total gross tonnage of the 
merchant ships of 100 tons gross and upwards 
under construction in Great Britain and Ireland, 
namely, 842,361, is not only greater by 99,275 tons 
than the figure for December 31, 1935, but exceeds 
the total for March 31, 1935, by as much as 286,546 
tons. The aggregate for March 31, 1936, is, in fact, 
the highest quarterly figure recorded since December, 
1930, and exceeds the combined total of the shipping 
under construction in the six leading countries 
abroad. It must be added, however, that 232,523 
tons of shipping were commenced in this country 
during the last three months, which figure repre- 
sents a decline of 78,577 tons as compared with the 
corresponding total for the December quarter. On 
the other hand, the tonnage launched increased 
from 132,139 tons in the December, 1935, quarter to 
194,275 tons during the three months under con- 
sideration. The total of 842,361 tons, quoted above, 
is made up of 116 steamers aggregating 433,489 
tons, 89 motorships, making together 402,890 tons, 
and 15 steel sailing ships and barges comprising 
5,982 tons. The tonnage under construction abroad 
on March 31, 1936, namely, 977,753 tons, was about 
178,000 more than that in hand at the end of the 
previous three months. The positions of the four 
leading foreign shipbuilding countries are unchanged, 
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317,053 tons; that of Japan, 150,662 tons; that 
of Holland, 146,280 tons; and that of Sweden, 
112,750 tons. The totals for all other countries 
were well below 100,000 tons. During the three 
months under review, 352,116 tons of shipping were 
commenced in overseas sliipyards, and 202,401 tons 
were launched, showing, as compared with the 
previous quarter, an increase of 76,004 tons in the 
shipping commenced, but a decrease of 23,996 tons 
in that launched. The vessels being built in the 
world at the end of March included two steamers 
and 28 motorships of between 8,000 tons and 10,000 
tons each ; 8 steamers and 25 motorships of between 
10,000 tons and 20,000 tons ; 1 steamer and 1 motor- 
ship of between 20,000 tons and 30,000 tons; and 
2 steamers each exceeding 30,000 tons. The total 
horse-power of marine engines either under con- 
struction or being installed on board vessels at the 
end of March 31, 1936, was 1,725,085. This was 
made up of 341,610 i.h.p., the total for reciprocating 
steam engines; 420,945 s.h.p., representing steam 
turbines ; and 962,530 i.h.p., the aggregate for oil 
engines. Great Britain and Ireland occupied first 
place with 675,455 h.p., Germany retained second 
place with 304,318 h.p., Japan was third with 
196,815 h.p., Sweden fourth with 109,772 h.p., and 
Holland fifth with 105,708 h.p. The only other 
country to approach 100,000 h.p. was Denmark, 
which was responsible for 81,580 h.p. 


THE ENGINEERING EXHIBITION. 

That informative exhibition generally referred to 
colloquially as ‘ The Shipping Exhibition,’ but 
officially known as “ The Shipping, Engineering and 
Machinery Exhibition, incorporating the Foundry 
Trades Exhibition,” is, in future, to be given the 
less cumbrous title of “The Engineering and 
Marine Exhibition.”’ The change of name will, we 
think, be generally approved, for apart from the 
new title being more terse, it conveys more accurately 
the general character of the exhibits. This altera- 
tion does not, however, imply any break in the 
continuity of the exhibition, which, first held in the 
year 1906, has now 12 sessions to its credit. The 
thirteenth exhibition, though its title will be altered, 
will preserve the traditional two years’ interval, 
and will be held at Olympia from September 9 to 
September 25, 1937, the period of the year during 
which it is to be open thus also remaining unchanged. 
The supporting associations are the same as before, 
and the president of the administrative committee 
is the Rt. Hon. Lord Stonehaven, P.C. Further 
information may be obtained by intending exhi- 
bitors from the organisers, Messrs. F. W. Bridges 
and Sons, Limited, Grand Buildings, Trafalgar- 
square, London, W.C.2. 


ENGINEERING CoURSES FOR EDUCATIONALISTS. 


In 1928, Messrs. Metropolitan-Vickers Electrical 
Company, Limited, held a summer school at their 
Trafford Park Works for the benefit of professors, 
lecturers and others responsible for technical 
education. The success of this experiment was so 
marked that it has been repeated this week, when 
over 180 members, representing about sixty institu- 
tions and education authorities, attended. Normally, 
the company has about 800 trade apprentices and a 
further 300 college apprentices, mainly graduates, 
in training and the school is intended to strengthen, 
by personal intercourse, the contact which, as a 
result, naturally exists between them and the 
various technical institutions, as well as to show the 
educationalists the latest developments and practice 
in manufacture. The “ course of study ” laid down 
for this school includes lectures and tours of the 
different departments, as well as a conference on 
“The Training of the Engineer” and other items 
of more social interest. Owing to the variety of 
interests represented four separate courses were 
arranged. The first was primarily for those in- 
terested in mechanical engineering and dealt with 
such subjects as research upon the behaviour of 
materials and the problems of design and manu- 
facture, with special reference to turbines and con- 
densers. It, however, also included the mechanical 
design of large electrical equipment, machine-tool 
practice and welded construction. The second 
course, which was of an electrical nature, dealt with 








only made for a rainfall of 6 cub. m. per second per 


and all have increased totals. That of Germany is 


insulating materials, high-voltage and vacuum 
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developments, the manufacture of large electrical 
machines, motors, switchgear and transformers, | 
and traction and mining work. The third and fourth | 
courses were intended for masters and 
education officers, respectively, and included more 
general lectures. Welding was dealt with in the 
first three courses, as was research work in general. 
The courses were organised by the company’s staff 
under the direction of Mr. A. P. M. Fleming, and 
the lectures were delivered by senior and specialist 
members. 


science 


Hypro-E._ectric Progress iy CANADA. 


ENGINEERING for January 31, last, contained a 
reference to the annual review of hydro-electric | 
progress in Canada during 1935, which had been pre- 
pared by the Dominion Water Power and Hydro- 
metric Bureau of the Department of the Interior. 
We have now received a second summary of this 
report, in which the information already given is 
repeated in an amplified form. It is pointed out 
that the total water power available in the Dominion 
is 20,347,400 h.p. under conditions of ordinary 
minimum flow and 33,617,000 h.p. under the 
ordinary six months’ conditions. It is stressed that 
these figures represent minimum possibilities and 
neither take into account hitherto unrecorded falls, 
nor places where economic heads could be created 
on the construction of dams, 
definite studies have been carried out. It 
that the present recorded 


rivers by unless 
is esti- 


mated 


permit a total turbine installation of 43,700,000 h.p., | 


of which 7,909,115 h.p. is already in use ; in other 
words, not more than 18 per cent. of the present 
recorded water-power resources of Canada have so 
far been developed. About 81 per cent. of the 
developed resources are in the highly industrialised, 
but coal-less, provinces of Ontario and Quebec. 
About 88 per cent. of the hydro-electric plant is 
installed in central stations. This represents more 
than 95 per cent. of the main plant generating equip- 
ment of the industry and generates more than 
98 per cent. of the total electricity. The oatput in 
1935 was 31 per cent. greater than the previous 
record figure of 1930. More than 41 per cent. of 


this output was consumed by the pulp and paper | 


industry, which purchased 8,360,422,922 kWh in 
1934. Of this total 4,782,416,441 kWh was utilised 
in electric boilers and the remainder for power. It 
may noted that these figures do not agree 
with those given in the Census of Industry, 1934, 
which were published on page 430, ante. As 
regards the growth of the central station industry, 
it is noted that while the total water power utilised 
in 1900 was 173,323 h.p., of which 62,192 h.p., or 
35-8 per cent., was in central stations, the corre- 
sponding figures in 1935 were 7,909,115 h.p. and 
6,946,241 h.p.. or almost 88 per cent. 


be 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Continued from page 433.) 


CONTINUING our report of the recent meeting of 
the Institution of Naval Architects we now proceed 
to the third paper taken the afternoon of 
Thursday, April 2, 
H. Lamble to read his paper, “ On the Effects of 
Changes in ‘ Degree of Wetting’ and ‘ Degree of 
Turbulence” on Skin Frictional Resistance and 
Wake of Models.” 


on 


Errects OF WrTTING AND TURBULENCE ON SKIN 
FRICTION, 

This paper, which we reprint, in abridged form, on 
page 466 of this issue of Engrverertine, described 
experiments which were made to determine whether 
the degree of wetting of various surfaces used in 
model work affected the resistance. The experi- 
mental arrangements were described and the results 
were discussed with reference to the curves repro- 
duced in the paper. It was stated that, contrary | 
to the results of W. Froude and others, a varnish 
surface appeared to be less resistant than wax for 
most of the speed range. The effects of turbulence | 
in aerodynamics and their application to hydro- 
dynamics were considered, and one of the conclu- 
sions given was that the less the extent to which 





ENGINEERING. 


[APRIL 24, 1936. 


} 
the greater | wake was set up, particularly at the forward end of 
of laminar the body. 
higher the Mr. W. R. G. Whiting referred to some experi- 
ments mentioned in the paper in which a cylinder 
The discussion was opened by Mr. G. 8. Baker, who | immersed in water and coated with various surfaces 
said that the substance of the paper lay in the curves | was made to perform torsional oscillations, the 
b, Fig. 2 (page 467), and the argument depended | damping being measured to determine the resistance 
upon the differences in the ordinates of these curves, | of the surfaces. The author had stated that the 
Apart from the region where complete laminar flow | results were unsatisfactory, but Mr. Whiting said 
existed, the maximum difference in ordinates varied | it did not follow that, because certain divergencies 


the surface was wetted by the water, 
was the tendency towards instability 
flow in the boundary layer and the 
resistance. 


|from 10 per cent. to 5 per cent., according to the | were obtained, the method was false. He suggested 


speed. The quantity plotted was the difference | that it might be possible to rotate a coated cylinder 





between the resistance of a model hull and a deep 
plate, the total wetted surface of the two being 
about 40 sq. ft. and the model hull alone having a 
wetted surface of about 15 sq. ft. It appeared that 
the .model hull was assumed to have a constant 
resistance at all times, and any fortuitous variation 
in this resistance appeared as a variation in the 
resistance of the plate. With regard to the author’s 
comment about the resistance of a varnished surface 


being less than that of a paraffin surface, which was | 


contrary to other experimenters’ results, there were 


many results, extending from Froude’s 1888 paper | 


to the present time, which showed that, very closely, 
these two surfaces had the same specific resistance 
in turbulent water, but if great care were taken a 
varnish or paint surface could be obtained with a 
resistance 3 per cent. or 4 per cent. lower. Mr. 


| Baker suggested that Dr. Lamble’s rubbing down 
resources would 


of the varnish had had this effect. Regarding the 


}inside a container supported on ball bearings, so 
that the torque required to prevent the container 
| from rotating would be a measure of the friction. 

| Mr. H. G. Williams said the results of very 
| numerous experiments as plotted in Fig. 2 (page 
467} were very difficult to interpret and extensive 
study would be necessary before it would be possible 
to agree or disagree with the conclusions reached. 
| He was not sure on what features of the tests the 
conclusions were based. He noticed that many of 
the curves crossed each other, the curves for paraffin 
wax Nos. 1 and 2 crossed the curve for glass, and 
the curve for paraffin wax No. 2 passed over the 
leurve for varnish. He imagined that was the 
| feature which justified the author’s conclusions. 
|Mr. Payne had pointed out that the whole of the 
diagram Fig. 2 related to an intermediate range of 
| Reynolds’ numbers between laminar flow and 
|turbulent flow. If the degree of wetting affected 


; difficult 
}over from one type of flow to the other did not | it-clear that he had not been trying to add to 


| was one which did not affect normal tank work, | support with the wooden model. 

|as the Reynolds’ numbers for all models were well| changes in the surface of the model would affect 
. . ! 

|above the range dealt with in the paper. 


| significance. 


conclusions of the paper, Mr. Baker felt that some-| the matter at all, it must do so by breaking the 
thing more was wanted before it could be said that | contact between the fluid and the solid surface, and 
the author had proved his case. On the general | it would only do this in the intermediate values of 
theory that adhesion tension had something to| Reynolds’ numbers without falsifying the equations 
do with the speed/length condition at which | of Blasius and Prandtl, which had been established 
laminar flow broke down, however, it was rather | by experimental data. 

to how it came about. The change- | 


see In replying, Dr. Lamble said he wished to make 
necessarily involve less adherence of the water to | existing data, but to correlate the results of different 
the solid surface, yet if the adhesion-tension | experimenters. He had to confine himself to short 
theory were true this must be one of its main effects, | planks as the tank used was only 300 ft. in length. 
and the second inference from it would be that | He agreed with Mr. Baker regarding the nature of 
since the viscosity coefficient and the general varia- the experimental curve. He had tried to use the 
tion of viscous flow was fixed for any fluid, the | glass plate on a pendulum frame, but had not been 
change in type of flow must vary with the relation | able to obtain even a zero with this apparatus and 
of the adhesion tension to viscosity. The matter | had therefore had to employ another form of 
He agreed that 


In con- | the results, but had endeavoured to keep the condi- 
clusion, Mr. Baker said that although his remarks) tions as uniform as possible. More experimental 
had been mainly critical, he, nevertheless, wished | evidence was necessary before the results could be 
to record his appreciation of the author's efforts to | accepted. In all the tests the idea of adhesion 
throw light on the general skin-friction theory. | tension was included, and it was difficult to make 

Mr. M. P. Payne, the next speaker, said that the its effect clear. Its importance had, however, been 
primary phenomenon of wetting power discussed by | shown in connection with the lubrication of bearings, 
the author appeared to have no practical reper- | which was dependent upon the wetting of the metal 
cussions on model work. All the results related to| of the bearing and the shaft by the oil; a small 
comparatively low speeds and short lengths, and| percentage of fatty acid in the oil improved the 
there was every indication that as the minimum wetting and also the lubrication. He agreed that 
lengths and speeds usual in model work were | the results of his experiments did not affect normal 
approached, the phenomenon lost its practical | tank work and only applied to very short models. 
The maximum Revnolds’ number for |In some tanks, however, models from 3 ft. to 4 ft. 


the chairman inviting Dr. J. | 


the author’s experiments appeared to be about | 
2 x 10°, whereas the minimum accepted for ship 
model work at Haslar was half as much again, and 
the recent Tank Superintendents’ Conference at 
Paris had endorsed the figure of 3 x 10%. In 
view of this the circumstance that a varnish surface 


gave a lower resistance than a paraffin surface was | 


not so important as might appear. The curves 
showed that as the maximum speed of experiment 


was approached, the » group, representing turbulent | 
to | 
coalesce ; in fact the varnish curve appeared to| 
| be crossing that for paraffin, indicating the possi- 
bility of a slightly greater resistance for varnish at 
|higher Reynolds’ numbers. 


decided tendency 


flow conditions, showed a 


There was also some 
tendency for the cuves to run together in the a 
group, which represented a condition intermediate 
between laminar and turbulent flow, and their 
evidence could not be accepted as a reliable guide 
to the resistance properties of the various surfaces 


jat the usual model speeds, owing to the inter- 
| mediate and changeable character of the flow. 


Professor T. B. Abell said that Dr. Lamble had 
not prepared a paper in order to attack the methods 
of conducting model experiments, but had tried to 
elucidate further the manner in which a frictional 


|in length were employed and the work might be of 
| assistance in those cases. With regard to the method 
|of measuring resistance suggested by Mr. Whiting, 
| he thought it would be difficult to measure the slight 
differences in torque involved ; he had tried to get 
over this difficulty by using a torsional pendulum. 
Mr. Williams had referred to the crossing of the 
| curves, and his idea that the effects were due to 
| some breakdown in the boundary layer was correct. 

This concluded the programme for the afternoon 
meeting, which was then adjourned. 


RuppDER EXPERIMENTS. 

The first paper taken in the evening session was 
entitled “‘Some Model Experiments on Rudders 
placed behind a Plane Deadwood.” In this 
paper, the author, Professor T. B. Abell, gave an 
account of experiments directed to determine in @ 
| qualitative way the total lateral force experienced 
by a deadwood and its rudder, taken together, 
|when the deadwood was in a plane placed in the 
| direction of motion. Actually, it was placed in 8 
luniform stream. The deadwood was disposed 
lin relation to the rudder in a variety of ways 
In the first arrangement it was of rectangular 
profile with the rudder extending the full depth. 
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The deadwood was completely submerged, and 
streamlined on its leading edge. The rudder was 
the full thickness of the deadwood for a portion of 
its breadth and streamlined on its after edge. 
In the second arrangement, in order to approximate 
to two-dimensional flow, thin horizontal plates 
were fitted above and below the rudder and dead- 
wood. In the next series of experiments the dead- 
wood was extended above and below a rudder 
of the same profile as that previously used. Next, 
the portion of the deadwood directly in front 
of the rudder was arranged so that it could be moved 
forward to leave an aperture in front of the rudder 
post. In another series of experiments a deadwood 
of similar character extended on two sides of the 
rudder, in front of, and above, it. The profile of 
the deadwood resembled the profile of a ship with 
cruiser stern. Three rudders were tried of differing 
profile, but all of streamline section in the horizontal 
plane. Finally, using the same deadwood, three 
rudders of different horizontal section were tried. 
one of streamline section, another wedge-shaped, 
and the third a thin plate rudder. As regards the 
results of the experiments the measure of the total 
turning moment about the axis of suspension due 
to the forces on the rudder and deadwood taken 
together were shown plotted as ordinates on a 
rudder-angle base, in the paper, from 0 to 45 deg. 
The curves showing the effect of the horizontal 
plates controlling the flow over the horizontal 
edges of the rudder indicated that the plates increased 
the moment throughout the rudder movement, 
the greatest effect being at an angle of about 12 deg. 
At an angle of about 15 deg. a slight break in 
continuity occurred when the side plates were 
fitted. The curves showing the results with rudders 
bounded by a deadwood on the leading edge, and 
also on their upper and lower edges, showed a sharp 
break in continuity at about 20 deg. The effect 
of an aperture of 1-2 in. in the deadwood forward 
of the rudder post was to lower the moment through- 
out, but the curves with and without the aperture 
were similar in type. The curves relating to a 
clearance between the upper edge of the rudder 
and the deadwood showed the same general effect 
and also indicated that for moderate angles of helm 
the total lateral pressure was quite sensitive to the 
aperture. The final set of curves illustrating the 
effect of shape of the horizontal sections of the rudder 
showed a marked difference in the general character 
of the curves for the three sections selected for 
experiment. The break in continuity of the curve 
of lateral force or moment occurred at a smaller 
angle for the wedge section than for a streamline 
section. For large angles of helm the wedge- 
shaped section provided the greater lateral force. 
The experiments indicated that there was no blind 
angle of helm for a rudder of either section. 
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until it was realised that the performances were 
nearly proportional to the areas. Continuing, he said 
that one might expect the effect of deadwood 
forward of and below the rudder to be as important 
as that of deadwood above the rudder, but the 
curves that he had just referred to did not show 
that deadwood below the rudder had any appreciable 
effect. Would it be possible for the experimental 
apparatus used to exaggerate the effect of the 
deadwood above the rudder? Finally, Dr. Robb 
referred to two recent vessels of a well-known 
Liverpool fleet of Diesel ships. The first of these 
had a rudder very like the rudder employed in the 
author’s experiments in which the upper edge 
followed the contour of the stern, while the second 
had a gap above the rudder. On inquiring the 
reason for this change he was informed that it 
was the same as that given by the author, that is, 
that a rudder tucked close up under the stern has 
proved to be unsatisfactory. 

Professor Abell, in replying to the discussion, 
said, in answer to Mr. Baker’s remarks, that it 
appeared to be a definite disadvantage to have a 
small clearance, excessive noise and shaking when 
the rudder was put }):rd over having been traced 
to this cause. Dr. Robb had mentioned the effect 
of the deadwood above and below the rudder. 
He thought that the curves given in the paper 
showed that the deadwood below was just as impor- 
tant as that above. He regretted that he had not 
drawn attention to the difference in areas referred 
to by Dr. Robb, but all dimensions were given in 


the paper. 
Twin-ScREW PROPULSION. 


The second paper taken on Thursday evening 
was entitled ““ Model Experiments on Twin-Screw 
Propulsion” ; it was by Dr. G. Hughes. The paper 
recorded the first part of a research on the propul- 
sion of twin-screw vessels of liner type made at 
the William Froude Laboratory. The experiments 
were made with one form of hull having a raised 
stern, and’ representing a 600-ft. vessel of about 
0-65 to 0-675 prismatic coefficient, and a speed of 
18 knots to 20 knots. The tests were made with 
four spreads of the shaft centres, all at one height 
above the keel, with a series of propellers of four 
diameters and various pitch ratios, covering a large 
range of revolutions. All the propellers were of 
circular back section, and of similar design. The 
model was fitted up for self-propulsion with twin 
tubes, each carrying a propeller shaft driven at the 
same revolutions through gearing from an electric 
motor placed inside the hull. A flat plate with 
stock, but without arms, was used to represent the 
rudder. For most of the experiments, the propeller 





The |on the two shafts. 


thrusts and torques were measured independently 
During the self-propulsion 


plate rudder gave the best performance at large | tests, the carriage resistance dynamometer was 
angles of helm, but neither of the three types | ysed to measure the difference between the total 


showed any marked difference for the angles of helm | 
used for keeping a ship on its course. There were | 


propeller thrust and the model (augmented) resist- 
ance. For each condition of test, a series of experi- 


indications that for small angles of helm the plate | ments was made at constant speed of advance, the 


rudder had not quite such a good steering effect | 


revolutions being varied from one experiment to 


as either the wedge or streamline section, but the |another, over a range of revolutions around the 
difference seemed to be of no practical importance. self-propulsion value. All the tests were made 
The discussion was opened by Mr. G. 8. Baker, | with outward-turning propellers. 


who referred to a paper read by Mr. G. H. Bottomley 
before the Institution of Civil Engineers in 1935. 
In that paper the results of a set of experiments 
were given on the effect of a cruiser stem on the 
maheuvring moment of the rudder. The stem 
was of the blown-out type with a flat bottom, and 
the results were in general agreement with those 
given by Professor Abell. Continuing, Mr. Baker 
referred to the effect of bigger clearances shown in 
the experiments on rudders bounded by a deadwood 
on their leading and upper edges, and suggested that 
the results appeared to show an easy way of increas- 
ing the manceuvring moment. The cost of doing 
this might, however, be too high, as the stresses 
induced during pitching might result in loose 
Tivets, «ec. 
Dr. A. M. Robb suggested that the author had 
tather misleading in comparing the results of 
Tudders bounded by a deadwood on their leading, 
upper and lower edges with those bounded on their 
leading and upper edges only. The results on the 
latter appeared to indicate much better rudders 





The results were discussed under three main 
headings: the effect of loading and immersion, the 
effect of speed, and the effect of diameter and 
revolutions of the propellers. As regards the first 
of these efiects, the experiments showed that upon 
the whole, for the larger diameter of propellers, 
the quasi-propulsive coefficient was greatest at the 
deep load, while with the smallest propellers there 
was little change. The change in wake with 
draught was small, but in every case the thrust- 
deduction fraction was less at deep load, with 
consequent greater hull efficiency. The relative 
rotative efficiency was not much affected by the 
load. The factor mainly contributing to the 
generally higher quasi-propulsive coefficient at the 
deep load was the lower thrust-deduction fraction. 
This was lower at deep load, even with the smallest 
propellers, and it would, therefore, seem that the 
higher fraction at light load was not due to any 
effect of small immersion causing relatively greater 
interference between hull and propellers. It was 
thought that the differences were the outcome of | 
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the differences in loading, the actual augment of 
resistance being greater at the deep load, but the 
thrust-deduction fraction less. As the 
effect of speed, in the light condition, both the 
wake and thrust deduction increased steadily as the 
speed was reduced, and the change in hull efficiency 
was small. The same applied to the relative 
rotative efficiency and the quasi-propulsive coeffi- 
cient. In the deep condition, the same effect 
occurred, but the changes in thrust deduction were 
less regular. With the larger propellers, the thrust 
deduction remained practically constant. At any 
one spread, the thrust deduction was always less 
with the smaller propellers, and was generally 
associated with a less wake. With the propellers 
closer to the hull, the interference on the hull was 
probably more concentrated, and it might be that 
the sudden increase in thrust deduction, with the 
| smallest propellers close to the hull, was due to the 
greater average density of loading associated with 
greater concentration in the effect on the hull. 
Also, such an effect would be increased by the fact 
that, for two propellers of different diameters at the 
same clearance, the smaller would have a greater 
percentage of its disc subject to higher loading, 
due to the slower flow nearest the hull. Finally, 
dealing with the results of the experiments on the 
effect of diameter and revolutions, it was found 
that with a fixed diameter a considerable variation 
in propulsive efficiency was possible according to 
the revolutions, which then depended on pitch 
ratio. The higher the latter, the less were the 
revolutions, but the slip was greater, and the 
highest efficiency was not obtained at the least 
revolutions. 

In opening the discussion, Mr. McAlister said that 
he greatly appreciated the fact that the author 
had gone back to commercial fundamental principles 
and designed all his various propellers on a similar 
strength basis. In the past, the value of much 
otherwise useful data had been practically lost by 
a neglect of this point. In research work of this 
description, it was useful to investigate beyond the 
limits of what could be called practicable propellers, 
and it appeared to him as though the 12-ft. and 
10-ft. propellers would probably be considered too 
small for service conditions, as the areas gave a 
fairly high loading at the higher pitch ratios, and 
the tips of the propellers would probably run into 
all sorts of trouble. The tip clearance was an 
important factor in propeller design, and he entirely 
agreed with the author’s value of 23-in. clearance in 
a 400-ft. ship with 16-ft. diameter propellers. 
He would, however, ask the author what funda- 
mental principle governed his choice of clearance ? 
In studying papers delivered by tank representa- 
tives, one nearly always expected trouble with 
thrust-deduction fractions, and the paper under 
discussion was no exception, the results being 
apparently as contradictory as ever. On principle, 
it would be expected that on the same shafting 
centres, the thrust deduction should be larger 
with the larger propellers, and vice versa, and the 
author’s experiments endorsed this conclusion. On 
the same principle, however, with constant diameter 
of propeller, the thrust deduction should be larger 
as the hull clearance was reduced. In the results 
given in the paper, however, the model thrust 
deductions for constant diameter behaved in every 
imaginable way, and presented a difficult problem 
for a complete explanation. With regard to the 
author’s assumption for strength purposes that the 
total water force was proportional to the thrust, 
he would point out that it was also proportional to 
the torque, and as the propeller efficiency varied 
considerably over the range of experiments, the 
total water force was also varying considerably. 
The principle of the author’s proportionate thickness 
for equal strength was therefore not strictly correct, 
but was probably accurate enough for the com- 
parisons embodied in the paper. 

In reply to the discussion, the author said that 
Mr. McAlister’s remarks regarding the strength of 
propellers were dealt with in the appendix to the 
paper. It would not have been possible to get such 
a simple relationship if too many variations in 
strength characteristics had been introduced. He 








agreed that the thrust-deduction fractions seemed 
to vary rather remarkably, but he could not give 
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| 
any explanation other than that embodied in the seemed to be drawn between naval architects and|of the technique of shipbuilding wanted, but 


paper. 
The morning session of Friday, April 3, com- 


| shipbuilders, otherwise the scope of the paper | 
|would have been wider. The Greenwich course | 


training for executive and administrative positions 
in which competitive commercial conditions were 


menced with the announcement of the names of the | seemed to be very strenuous, judging from the fact | met with. 


new members, associate-members, associates, and | that external students entering the Royal Naval 
students elected by the council at its last meeting. | College would be excused the first year of the course 
This was followed by the appointment of the scruti- | only if they had graduated with honours in appro- | 
neers for the next annual meeting. The chair was | priate subjects at one or other of the universities. | 


oceupied by the president, the Right Hon. Lord | It might be asked whether the industry was —_ 
e 


Stonehaven. 
Tue Epvucation oF NAVAL ARCHITECTS. 


Of the two papers allocated to this session the 
first was by Mr. Lloyd Woollard, M.A., R.C.N.C., 
and was entitled “‘ The Education and Training of 
Naval Architects.’’ The author, after a reference 
to the extensive bibliography of the subject, tabu- 
lated in an appendix to the paper, proceeded to 
deal with the method of training given in Admiralty 
establishments to shipwright and other apprentices, 
from the first of which entrance as cadets in naval 
construction is gained by a selective examination 
system. The qualifications necessary 
from private shipyards were then stated, a comment 
on this method of entry being that such candidates 
have greater difficulty in satisfying the examiners 
in mathematics than in any other subject. The 
course at the Royal Naval College, Greenwich, for 
the successful candidates from both methods of 
recruitment was next discussed, admission to the 
Royal Corps of Naval Constructors being dependent 
upon the satisfactory completion of the course. 
Private students are admitted to this course, but 
at present have no right of entry to the Corps. The 
sections following dealt with education outside 
Government establishments, viz., part-time instruc- 
tion and education at the Universities of Glasgow, 
Durham, and Liverpool. A survey of the scholar- 
ships open to students attending suitable full-time 
courses of study in naval architecture or marine 
engineering was next made, and the paper concluded 
by a general résumé of the present position of 
training in naval architecture. Regret was expressed 
that there was not keener competition for the 
Institution scholarships and for entry to the Royal 
Corps of Naval Constructors, and it was stated 
that there was now an actual shortage in the 
numbers of experienced men capable of taking 
part in warship construction, oversight, and design. 
A considerable amount of information as regards 
ground covered by the various courses was appended 
to the paper. 

The discussion was opened Sir Archibald 
Denny, Bart., who, referring to the course in naval 
architecture at the Royal Naval College, Greenwich, 
said that his own early experience of it had led 
him to appreciate the importance of systematic 
On returning to Dumbarton after this 


by 


education. 


for entry | 


| fiting by such highly specialised instruction. 
| thought it was to some extent, but not as fully as 
|it might. The basis of instruction needed to be 
| widened. Highly specialised work often produced 
|a student of the research type, that is, one who 
| would take a research scholarship and subsequently 
| settle down into a demonstrator or teacher instead 
| of entering productive industry. Was not, he asked, 
|a more general training desirable, one which did 
not necessitate a four or five years’ course away 
from the works? Perhaps the comparative lack | 
| of response to the scholarship opportunities might 
| be attributed to students being unwilling to spend 
so long a time elsewhere whilst others were busy in 
practical work. If men after such a course returned 
to the works, they were often difficult to fit in, and 
were apt to assume they were more useful than they 
really were at first. What was the exact function in 
industry of a student after an intensive course 
seemed to need further consideration, and he would 
suggest that the Institution set up a committee to 
investigate the whole question of education and 
training, valuable though the paper was in its; 
particular sphere. 

Mr. R. W. Dana, O.B.E., said he wished to take 
the opportunity of publicly thanking the Institution ‘ 
for having made him an honorary member, a dis- 
tinction which would enable him to keep in contact 
with it. He had had some part in the educational 
activities of the Institution, and he might mention 
that Mr. Lloyd Woollard was the first holder of the 
first Institution scholarship, viz., that founded by 
Mr. Benjamin Martell in 1901. The entries for the 
scholarships had been undoubtedly affected by the 
depression in the shipbuilding industries, which, 
moreover, had led to some firms having dropped 
their scholarship schemes. It might be that the | 
expected revival in the industry would help in| 
both directions. His experience was that the | 
scholarship schemes were valuable in that they | 
provided students with a beneficial incentive to 
work. It was to be hoped the field could be! 
widened and a larger number of students interested. 
Referring to the Denny Scholarships, it might | 
be stated that both public schools and secondary | 
schools had been circularised regarding them, but | 
little response had been met with. It was hard to | 
jaccount for this, but perhaps the trade revival 
might have some effect. He would support: 











Dr. 8. F. Dorey, commenting on the methods of 
training outlined in the paper, pointed out that 
the dockyard apprentice started in a competitive 
atmosphere and was kept hard at work educationally, 
Outside the dockyard the conditions were different, 
and there was no attempt to see that students 
worked really hard. There should be more incen- 
tive and the shipbuilding industry required to 
be made more attractive. He thought that the 
mercantile shipping side of the several courses 
should be emphasised; in fact, they should be 
split up into naval architecture and shipbuilding 
as distinct from one another. Apart from all this, 
the present generation seemed to be getting slack, 
and what had really come about was that there was 
a dearth of people who did not mind working hard. 

Mr. C. 8. Sampson said he was surprised that in 
dealing with education in naval architecture at the 
Universities, Mr. Woollard had not mentioned that 
of Belfast. A very comprehensive degree course 
was provided at that University. It occupied six 
years, and could be completed by attending evening 
classes during that period while serving apprentice- 
ship. It was also a matter of some surprise that 
none of the Institution scholarships were tenable 
at Belfast University. Moreover, the majority of 
the scholarships were only tenable by full-time 
men. He thought these matters needed considera- 
tion. It might be mentioned that Messrs. Harland 
and Wolff paid half the fees of apprentices taking 
the full courses. 

The three speakers following, viz., Sir Westcott 
Abell, K.B.E., Mr. J. H. Narbeth, C.B., and 
Mr. H. 8S. Pengelly, R.C.N.C., dealt with the paper 
generally, the two first speakers supporting Mr. 
Wall’s suggestion of an Institution committee and 
the last deploring the difficulty of obtaining recruits 
to the Royal Corps of Naval Constructors from 
private shipyards. The discussion was closed by an 
account from Mr. E. T. Williams of the training 
and method of recruiting the electrical departments 
of the dockyards, the system differing in certain 
particulars from the shipwright and engineering 
sides. The time available permitted Mr. Woollard 
to make little more than an acknowledgment of the 
contributions to the discussion. 


SEAPLANE ANCHORS. 

The second paper of this session was read by 
Wing-Commander D. F. Lucking, R.A.F., and was 
entitled “The Experimental Development of 
Anchors for Seaplanes.” This paper we hope to 
reproduce in a subsequent issue of ENGINEERING. 

Only a curtailed discussion followed in view of 


course, he had set about reorganising the staff,| Mr. Wall’s suggestion of the formation of a com- | the lateness of the hour. The first speaker was 


particularly that of the drawing office. 


They had | mittee to see if arrangements could be made to|Group-Captain A. G. Miley, O.B.E., who first 


tried to get the younger men and apprentices to| improve both the quantity and quality of students ‘alluded to the fact that the ordinary anchor for 


take courses at evening classes, and his father had 
given a bursary at the Dumbarton Academy. 
Holders of the bursary were employed on the 
sandwich system and were personally looked after. 


in naval architecture and marine engineering. 
| Mr. E. W. Blocksidge said he would not discuss , 


| the paper in detail as his own experience had been | 
| obtained in other ways than those mentioned in it. 


light craft up to the present was practically the 
same as those in existence two thousand years ago. 
It might be argued from this long test that no further 
investigation was necessary, but the conditions of 


They did well as a rule, the first bursary holder, for| He would, however, like to refer to one aspect of | seaplane anchoring were different from those of 


example, subsequently taking honours in the B.Sc.|the Royal Naval College, Greenwich. Reference | sailing craft. 


examination at Glasgow. Later, a system of exami- 
nation by an independent authority for all appren- 
tices for entrance to the shipyard was instituted. 
This had had a good effect in raising the standard of 
apprentices. The first three boys in the examina- 
tion results were invariably subsequently taken into 
the drawing office. Sir Archibald then commented 
on the Denny Scholarships administered by the 
Institution. There were two of these, one for 
naval architecture and the other for marine engin- 
eering. They differed from others in that they 
were confined to students under 19 years of age 
from approved public or secondary schools. 
students entered the works at the usual rates of 
pay and attended the University on the sandwich 
system, Their salary was not discontinued during 
the University course, so that the 75/. a year 
which was the value of the scholarship did not, 
therefore, compare disadvantageously with the 
higher figures of the other Institution scholarships, 
which were for full-time study. 

Mr. A. T. Wall, O.B.E., thought a distinction 


Such | 


had been made to the benefits obtained at it by | 
foreign students. This generosity had not been 
reciprocated, and the majority of other nations | 
excluded British students. This was particularly | 
ungracious seeing that Great Britain had always | 
taught the world all she knew about shipbuilding. 
Possibly one explanation of the lack of students | 
was that it was being recognised that the palmy | 
days of the naval architect as such were almost | 
over. Firms were cutting down establishment | 
expenses, and in a number of cases both naval 
architecture and marine engineering were now in 
the control of a single individual, while greater use | 
was being made of the knowledge and experience of | 
|such organisations as the classification societies. 
| Whilst admitting the value of a high degree of 
| theoretical knowledge, he thought that a more prac- | 
| tical basis was wanted. Most of the students of the | 
Institution probably wished to become shipbuilders, | 





In these when a stockless anchor 
was used weight was a minor consideration, whereas 
it was a matter of importance in the seaplane. A 
stockless anchor being dictated for the seaplane 
by other considerations, it was necessary to investl- 
gate a method of neutralising its instability and to 
provide a good degree of penetration, so that it 
would hold in a wide variety of sea beds. The 
solution to these problems had been provided by 
the author, who had invented the three-fluked 
anchor described. 

Mr. H. M. Garner was of opinion that the results 
described in the paper showed that possible laws 
could be formulated for anchors generally. The 
three-fluked anchor developed from the investiga- 
tions appeared likely to be troublesome to break 
out, as it completely dug itself in. Tests however. 
had shown that this was not the case. 

Mr. Taylor, after some reference to the anchors 
of the 8.8. Queen Mary which his firm had made, 


‘not designers of fighting craft, such as the term | said that with regard to the rolling of the stockless 
naval architect appeared to imply in the paper. | anchor, Lloyd’s insisted on a wide back plate to 
For such students not only was a knowledge! prevent this. His experience had shown him that 
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the weight of the cable was nothing like so important 
a factor as the weight of the anchor. 

The discussion was then closed by the chairman, 
and after a very brief reply from Wing-Commander 
Lucking, the meeting terminated. 


(T'o be continued.) 








WORM-REDUCTION GEAR FOR 
STRIP-MILL DRIVE. 


AN unusual application of ‘‘ Radicon”’ worm-reduc- 
tion gearing is afforded by a recent installation of 
these gears in a Sheffield strip mill. Although such a 
gear would at one time have been regarded as some- 
what out of place in a strip mill, this is no longer the 
case, as modern mills embody a high standard of 
design and efficiency. The “ Radicon ” gear, made by 
Messrs. David Brown and Sons (Hudd.), Limited, 
Park Works, Lockwood, Huddersfield, was described 
in ENGINEERING, vol. cxxxv, page 594 (1933), and it 
may be recalled that an exceptional capacity is secured 
by special means for dissipating the heat generated in 
operation. A fan is mounted at one end of the worm- 
shaft, and delivers a stream of air over the ribbed 
housing. Special attention is also given to lubrication, 
the arrangements adopted being described in the article 
referred to. The units employed for the strip mill, one 
of which is illustrated by the photograph reproduced 
on this page, are of the 6-in. centre type. A two- 
speed single-helical clutch-operated gearbox is flange 
mounted on the worm box, as shown, the combined 
units being designed to operate the mills at slow or 
fast Speeds, with a neutral position and “ inching” 
facilities. Control is effected by means of the hand 
lever and pedal shown. 

Both the primary and lay shafts of the two-speed 
gearbox are equipped with toggle-operated friction 
clutches with single-point control, giving normal or 
neutral positions by operation of the hand lever; by 
depressing the pedal, the speed of the output shaft can 
be immediately doubled, whilst “ inching ” is effected 
by moving the hand lever between the two extreme 
positions, 

Five of these sets have been supplied, each set 
‘ansmitting a maximum torque of 6,300 Ib. in. to 
each mill shaft. The output is 5 h.p. at 1,950 r.p.m.. 
on the first gear, or at 3,900 r.p.m. when the pedal 
1s depressed. By altering the motor speed, variations 
down to 0-5 h.p. at 130 r.p.m. or 260 r.p.m. can be 
obtained. The gearboxes are equipped with accurately 
Senerated single-helical gears. The worms in the 
Bro con’ boxes were accurately ground on David 

‘own patent worm-grinding machines, the wheel rims 


being of centrifug, 











FOR STRIP-MILL DRIVE. 


(HUDD.), LIMITED, HUDDERSFIELD. 





aN A = 


Att. 


THE WORK OF THE CORROSION 
COMMITTEE OF THE IRON AND 
| STEEL INSTITUTE. 


One of the contributions to be included in the pro- 
gramme of the annual general meeting of the Iron and 
Steel Institute, which is to take place on May 7 and 
May 8 next, is a special report entitled “* The Work of 
the Corrosion Committee.” This report constitutes 
a review of the work done up till December 31, 1935, 
and has been compiled by the chairman, Dr. W. H. 
Hatfield, F.R.S., at the request of the Committee, 
which, it will be recalled, is a joint committee of the 
Iron and Steel Institute and the British Iron and Steel 
Federation, reporting to the Iron and Steel Industrial 
Research Council. The Committee was formed in 1928 
and it comprises representatives from iron and steel- 
making firms, Government Departments, railway com- 
panies, official research departments and laboratories, 
industrial research organisations, the Universities, and 
the British Iron and Steel Federation. The initial ex- 
perimental programme embarked upon consists of field 
tests on a substantial scale, marine observations under 
practical conditions, and complementary investigations 
by the Committee and by individual investigators. 
Considerable progress has been made, as the three 
voluminous reports of the Committee, presented in May, 
1931, June, 1934, and May, 1935, respectively, have 
borne witness. 

The main conclusions arrived at from the field tests 
on unpainted as-rolled specimens are that the normal 
rolling scales on Scottish and Staffordshire wrought- 
irons have proved more resistant to weathering than 
those of mild steel. The presence of copper has also 
been shown to be of importance, and its effect in reduc- 
ing atmospheric corrosion is confirmed by the results, 
both in the case of mild steel and of Swedish iron. 
Differences have been observed in the rate of weather- 
ing-off of scale from the various specimens, particularly 
as regards the influence of modified rolling procedure. 
The possibility of speedy weathering is important where 
the material is weathered before painting. With regard 
to marine work, the Committee has come to the con- 
clusion that most of the trouble with ships’ hulls arises 
from the mechanical removal of the paint, and for the 
best adherence of paint it is emphasised that the surface 
should be thoroughly cleaned down and freed from loose 
material such as scale and rust before painting. Further- 
more, there is definite evidence that pickling or sand- 
blasting before the initial painting is advantageous. 
Numerous complementary investigations have been 
conducted by members of the Committee and other 
workers, and some of them are still in progress. They 
include spray tests, small-scale field tests, examina- 
tions of rolling scales, and the investigation of the 
influence of non-metallic inclusions on corrosion. More- 
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units giving the highest possible efficiency. 





| over, among the many items of research work, which 
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have been suggested to the Committee, but have not 
yet been proceeded with, are the study of the influence 
of various manufacturing processes on atmospheric 
field-test specimens, the effects of excessive rainfall 
and of a very dry climate, the influence of marine 
organisms, and corrosion tests on steels containing 
small amounts of arsenic, antimony, phosphorus, or 
tin (say, 0-25 per cent.), either alone or with a 
small addition of copper (0-25 per cent.). Altogether 
the present report is an able review of the work done 
by the Committee during the first six or seven years of 
its existence. It contains ample evidence of the 
immensity of the problem and of the many-sided nature 
of the difficulties involved, but that the Committee is 
fully determined to proceed with the work is shown by 
the fact that the report has been compiled, not with 
any idea of calling a halt merely to take stock, but 
in order to facilitate a reconsideration of the research 


programme, 


LETTER TO THE EDITOR. 


HOOK ADAPTER FOR BOLT HEADS. 


To THE Epiror or ENGINEERING. 








Srr,—With reference to the article under this 
heading on page 302 of your issue dated March 13, 
1936, it may be of interest to your readers to know 
that the device described was developed by my company 
about nine years ago in exactly the form illustrated, and 
has since demonstrated its worth as a cheap, convenient 
and very effective form of temporary connection for a 
wide variety of work. 

The device was originally developed in connection 
with the renewal of the shore spans of the existing 
floating bridge over the River Hooghly at Calcutta in 
1927-28, the design and execution of which was 
entrusted to my company. The work involved the 
replacement of the main girders and cross girders of 
two spans of 160 ft. carrying a 40 ft. 6 in, roadway and 
two 8 ft. footways, and since it had to be carried out 
under traffic, a quick and efficient means of making 
temporary connections between the floor members 
was essential. The device described proved completely 
satisfactory for the purpose over protracted periods and 
under arduous conditions. 

Yours faithfully, 
P, F. 8. WaRREN, 
Director, 
Messrs. Jessop and Company, Limited, 
93, Clive-street, 
Calcutta. 
April 8, 1936. 
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ANNUALS AND REFERENCE BOOKS. 


The British Corporation Register Book.—The 1936 
edition of the Register of Ships has recently been sent 
to us by The British Corporation Register of Shipping 
and Aircraft, 14, Blythswood-square, Glasgow, C.2. 
As has been the case with previous editions, the volume 
contains detailed information concerning all the ships 
classed in this Registry, and, in addition, lists of the 
members of the main Committee of Management, the 
Liverpool Committee, the Joint Aviation Advisory 
Committee of Lloyd’s Register and the British Corpora- 
tion Register, and the standing Aviation Sub-Com- 
mittee. Geographically-arranged lists of surveyors 
stationed at ports at home and abroad are also furnished. 
The Register Book is compiled under the direction of 
the Committee of Management, which comprises owners, 
builders, engineers, and designers of ships and aircraft, 
together with representatives of underwriting and 
other associations and institutions. The volume is 
issued to subscribers only, the terms of subscription 
for individuals and firms being 3 guineas for the first 
copy and ll. lls. 6d. for each additional copy, and 
for underwriting associations and marine insurance 
companies, four guineas for the first copy and two 
guineas for each additional copy. 

The B.B.C Annual, 1936.—The account of the 
activities of the British Broadcasting Corporation 
during 1935 given in this annual opens on a sad note 
by giving a list of the broadcasts by the late King 
George V, which terminates with his memorable 
Christmas message to the Empire from Sandringham 
on Christmas Day. That message and the message 
broadcast on the occasion of his Silver Jubilee in May 
last, are reprinted in full, and many who heard his 
words on those occasions will be glad of the permanent 
record the annual affords. These are followed by an 
appreciation of the late Chairman of the Corporation, 
Viscount Bridgeman, after which British broadcasting 
in 1935 is reviewed in its various aspects, with numerous 
illustrations and relevant statistical and other data. 
We may quote from these that, at December 31 last, 
the number of broadcast reception licences issued 
within the British Isles amounted to 7,381,428, a 








number equal to 16 per cent. of the total population, 
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and when it is mentioned that each licence represents, | 
on the average, between four and five listeners of all | 
ages, some idea of the influence of broadcasting on 
the national life can be obtained. A section of the 
Annual devoted to the technical development of the ser- 
vice contains much interesting information on such 
matters as electrical interference with reception, 
methods of modulation, microphones, recording 
systems, and the synchronisation of transmitters 
operating on the same wavelength. Other sections 
deal with public and foreign relations, outstanding 
programmes transmitted during the year, the Empire 
service, and television. The apparatus for the latter 
service is being installed at the Alexandra Palace, and 
is expected to be ready for operation during the present 
spring. Television will be broadcast on a wavelength 
of 6-67 m., and the accompanying sound on a wave- 
length of 7-23 m. The date when the transmissions 
will commence not stated, but it mentioned 
that, “ while giving the first programme of 
high-definition television, they will be experimental 
to the extent of providing very valuable data on which 
to base future developments.’ The Annual is obtain 
able from the B.B.C, Publications Department, Broad- 
casting House, London, W.1, price 2s. 6d., or 38. post 
free 


| 


is 18 


service 


South African Mining Year Book.—We have received 
a copy of the 23rd annual edition, that for 1935-36, 
of the South African Mining Year Book. The volume 
is a year book and directory combined, and contains 
articles and data regarding developments in the South 
\frican gold, coal, asbestos, iron and other base-metal 
mining industries, and concerning the growth and 
progress of iron and steel manufacture, of electric 
power supply and of various other engineering indus 
tries in the Union. The directory section comprises 
lists of mining, industrial, and financial companies, of 
the principal engineering, electrical, iron and _ steel, 
machinery, and hardware firms in the Union and 
Rhodesia, and of overseas manufacturers in the 
engineering and allied industries who are represented 
in South Africa and Rhodesia. The list of mining, 
industrial, and financial companies is very complete 
and contains financial details, the names of the 
directors and principal officials, and information 
regarding the property owned by, and the industrial 
activities of, each concern dealt with. A list of 
buying firms and agencies, a guide to suppliers of 
engineering, electrical, constructional and mining 
requisites, and large-scale maps of the Greater Wit 
watersrand gold fields, the coal and iron mines and | 
works of the Union, and the power supply stations of | 
the Union and of Rhodesia are included. The volume, | 
which is edited by Mr. S. R. Potter, is obtainable from | 
Messrs. Argus South African Newspapers, Limited, 
72-78, Fleet-street, London, E.C.4. The price in| 
Great Britain is 23s., post free, the postage for overseas 
being 2s. 5d. 

The Blue Book. The Electrical Trades Directory and | 
Handbook.—The 1936 edition of the Blue Book, which | 
published by Messrs. Benn Brothers, Limited, | 
Bouverie House, Fleet-street, London, E.C.4, at the! 
price of 258. net, has, it is claimed, had its usefulness 
increased by a rearrangement of the Handbook section 
in a more logical sequence. This Handbook section, 
it may be mentioned, contains some 50 pages of what | 
may be called ** Molesworth ” matter, which is followed 
by another 100 pages of financial data, and by about 
30 pages relating to telegraph and telephone develop- 
ments. Finally, nearly 150 pages are devoted to 
information regarding the various societies, technical 
institutions and Government departments which are 
more or less directly concerned with electrical work 
This last section is up-to-date, and undeniably useful, 
since the information it gives cannot otherwise be | 
obtained without much research. Moreover, it is 
certainly of a directory character. On the other hand, 
one would not expect to find figures regarding, say, the | 
resistance of rheostat wires in a directory, and in any 
event this field is better covered by other publications. 
Vor the rest, the Directory proper is sectionalised under 
the self-explanatory headings of “ Alphabetical,” 
* Geographical,” ** Classified Trades,” ‘‘ Trade Names,” | 
“ Telegraphic Addresses,”” \‘* Dominion, Colonial and | 
U.8.A.,” and gives much useful, and even necessary, | 
information about those who live and work and have | 
their being in of the important 
industries 

Les Flottes de C‘ombat. 
fighting ships of all nations was first issued many 
years ago by Commandant de Balincourt ; it is being 
continued by Commandant Vincent-Bréchignac, who 
is the editor of the volume for the current year. It 
opens with a brief summary of the various treaties, 
conferences, conversations and agreements in naval 
matters. Particulars follow on the units forming the 
different navies, commencing with France, and followed 
by the other maritime nations arranged alphabetically. 
The division in every case is according to class of ship, 
the information including the name of the unit, the 
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one world’s most 


This reference book on the | 


| order. 
fleets, tabular data on the guns—calibre, length, | 
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73-H.P. HORIZONTAL OIL ENGINE. 


CONSTRUCTED BY MESSRS. RUSTON 


AND HORNSBY, LIMITED, LINCOLN. 





=“ 


| dates of launching and of entering into actual service, 


displacement, speed, radius of action at stated reduced 
speeds, and armament. Half-tone illustrations, line 
elevations and plans of typical units are given for each 
country 
country. 
engines and boilers are stated. 


The builders, engine power, «nd types of 
The illustrations include 


the sleeve badges indicating the rank of the naval | 


officers, and hatched tracings depicting the flags flown 
by each navy. 
The book is published at the price of 45 frances by the 
Société d’Editions Géographiques, Maritimes et 
Coloniales, 17, Rue Jacob, Paris, 6. 

Weyers Taschenbuch der Kriegsflotten.—This pocket- 
book of the world’s fleets for the current year, the 
thirtieth edition, opens with a few data concerning 
Germany’s warships, and follows with information of a 
similar nature on the fleets of other countries in alpha- 
betical order. Illustrations of some typical units are 
grouped together in a separate section, in the same 
Other chapters cover the distribution of the 


weight, muzzle velocity, &c.—forming the armament 
of ships of various nations, Germany excepted ; naval 
policies, data on merchant shipping, conversion tables, 
and an index under ships’ names, complete the book. 
The illustrations include half-tones, elevations and deck 
plans of various ships, the uniform sleeve badges, 
indicating the rank of naval officers, and coloured 
plates of the flags of all nations. There are very few 
data on German ships in course of construction ; 
a rather striking feature in the case of German cruisers 
appears to be the preponderance of heavy armament 
astern. The book is edited by Lieutenant Alexander 
Bredt, and is published at the price of 7.50 marks by 


| J. F. Lehmanns Verlag, Munich. 





74-H.P. HORIZONTAL OIL ENGINE. 


shown 





Tue single-cylinder horizontal oil engine 
in the accompanying illustration has just been added to 
a range manufactured by Messrs. Ruston and Hornsby, 
Limited, Lincoln. It is of 74 b.h.p., and is the smallest 
in the range, which now comprises single-, twin- and 
four-cylinder models up to 264 b.h.p. The two points 
which have been given particular attention in the design 
of the 7}-h.p. model are simplicity and ease of starting, 
and while all the working parts have been made easily 
accessible, they are not unduly exposed to the effects 
of a dusty atmosphere. As the engine is a small 
model, it can easily be swung by hand, and four or 
five turns of the starting handle are sufficient to ensure 


| that it will fire immediately without the aid of any 
| artificial heating device. 
is provided, but tests at the makers’ works during | 


Actually, a cartridge holder 


the coldest weather demonstrated that its use would 
very rarely be necessary. 

The engine is made either as a transportable or 
stationary model. The former is shown in the illus- 
tration, and it will be seen that in this form it is an 
entirely self-contained unit fitted with hopper cooling 
and a fuel tank attached to the hopper. For permanent 
installation, the engine is cooled on the thermo-syphon 


after the general tabular data for that same | 


The index is under the ships’ names. | 








system with a separate water tank. The fuel tank is 
also mounted separately in this case. As regards 
the detail construction, the cylinder is cast in on 
| piece with the bedplate, as shown in the figure, the 
whole forming a strong and rigid unit. The cylinder 
head is of close-grained cast-iron, and is secured by studs 
with accessible nuts. A renewable cylinder liner of 
hard close-grained cast-iron is fitted. The method 
of machining employed for the bedplate ensures exact 
alignment between the bearings and the cylinder 
An oil tray is cast below the bearings. The piston is 
of close-grained cast-iron, and is fitted with easily- 
renewable rings of fine cast-iron. The connecting rod 
is a steel drop stamping, and the crankshaft, of mild 
steel, is also drop stamped. The crankshaft bearings 
are of phosphor-bronze, lubricated by oiling rings 
The crankshaft is balanced by cast-iron weights. The 
camshaft is driven by silent-running spiral gearing 
with machine-cut teeth. The gearing is enclosed in an 
oil bath, with a two-piece guard giving accessibility 
without disturbing the crankshaft. The fuel pump, 
visible in the figure, is of the C.A.V.-Bosch type, while 
| the atomiser is of the Ruston pattern and manufacture. 
| As will be clear from the illustration, the governor 
| is mounted directly on the camshaft and operates the 
| fuel pump through a single lever. The speed can be 
| adjusted by hand while the engine is running. Auto- 
| matic lubrication is employed for the main parts. 
The lubrication of the main bearings has already been 
|referred to. The liner, piston, and big-end bearings 
are supplied with oil by a mechanical lubricator driven 
off the side shaft, and the small-end bearings are 
lubricated through the piston. Two flywheels are 
fitted, and the crankshaft is extended on both sides 
to take a driving pulley. 

The engine is stated to be silent running, and should, 
therefore, be suitable for such purposes as driving 
private-house lighting sets and as a power unit In 
small factories or garages, in addition to forming 4 
| suitable unit for driving farm machinery, or serving 
as a stand-by or emergency set. Among the special 
| features, it may be noted that the standard Ruston and 
Hornsby practice of supporting the cylinder for the 
whole of its length is adopted. The foundation bolts 
| pass through the complete depth of the bed instead of 
| through the more usual flange. 








COLLEGE. 


ExuHisiTion at THE Roya TECHNICAL 
Giascow.—An exhibition and students 
being held to-day, Friday, April 24, and to-morro’ 
Saturday, April 25, at the Royal Technical Colleg 
George-street, Glasgow, C.1 The objects of the function 
are to provide the public with an opportunity 
the College and to enable past and present 
and their friends to meet one another socially. 
and demonstrations will be given in all departments, ane 
members of the staff will be present to explain the 
exhibits. The exhibition opens each day at Il an 
and will close at 7 p.m. on Friday and at 7.45 p.™ 
on Saturday. An address will be given at 3 p-™ ~ 
| April 25 by Mr. J. W. Peck, C.B., Secretary 0! “a 
Seottish Education Department. The exhibition na 
|organised by the Students’ Representative Councils. 
Admission tickets are ls. and the proceeds wilt 
| be devoted to College st udents’ welfare 
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IMPACT BREAKER AND GRANULA-| means of the shafts to present a fresh surface. | 
TOR WITH READILY-RENEWABLE._ When the cylinders require renewal they can be slipped | 


WEARING PARTS. 


A DISTINCT departure from conventional methods of 
design in impact breakers and granulators is shown by 
*" ingenious machine recently developed by Messrs. 
H. R. Marsden, Limited, Soho Engineering Works, 
Meadow-road, Leeds 1l. This machine, known as the 
‘ Roto nap” 


MACHINE OPENED FOR INSPECTION. 


WITH READILY-RENEWABLE WEARING PARTS. 


CONSTRUCTED BY MESSRS. H. R. MARSDEN, LIMITED, ENGINEERS, 


LEEDS. 


Fig.2. 





possible to present a fresh 
surface of the major 
wearing parts when the 
machine is in operation, 
while these parts can, 
moreover, be utilised for 


their full life. Reference 
to Figs. 1 and 2 will 


show that the flat peri- 
pheral plates on to which 
the material is flung by 
the rotating hammers, 
and hitherto commonly 
employed, have 
replaced the 


in 
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They are made of the same material as 


of 30 Ib. 
|the cylinders and are bolted to the side walls by 
| recessed square-headed bolts. The condition of the 
cylinders can be ascertained by rotation of the hand 
wheel shown to the right of Fig.3. This actuates a 
right- and left-handed screw which separates the hinged 
| halves of the top part of the casing, as will be clear 
from the illustration. The opening operation is effected 
in about 10 seconds. 

The hammer assembly is as unconventional as the 
lining. The rotor discs are of cast-steel mounted on a 
shaft of high-tensile steel running in roller bearings. 
The hammers consist of interchangeable laminated 





been | manganese-steel plates attached, as shown in Figs, 1 
new | and 2, to hinged holders, also of manganese steel. It 


machine by a series of | is claimed that this method of construction enables the 
closely pitched cylinders | effective weight of the hammers to be maintained 
a. These cylinders, of a | practically constant, an important factor as regards 


material with high abra- | output. 


The proportion of rejects can be permanently 


:ive-resisting properties, | maintained by adjustment of the position of the 


are not free to rotate on 
the hexagonal shafts on 
which they are mounted 
and are divided trans- 
versely into sections, as 
shown in Fig. 2. The 
shafts are prevented from 
turning by screwing up 
external nuts by which 
they are locked. 

The peripheral interior 
of the machine is thus 
lined with unyielding cor- 
rugations which form the 
major wearing surface. | 
When the internal face 
of the cylinders becomes 





worn, the nuts are 
slacked back and the/| 
cylinders turned by | 


off the shaft through the opening in the side wall. This | 
feature contributes to economy of material. In machines | j,, response to a demand from fire brigade superintendents 
of this type there is a tendency for the wear to take | for a unit which shall retain its charge for long periods. 
place in the central zone of the lining, and the rela-| This consists of a hardwood case, which is finished in 
tively unworn parts towards the side may not need | red cellulose enamel and on which a strong glass globe 


renewal. 


As the lining cylinders are divided into | 


sections only the worn portions need be renewed. 


impact-breaker and granulator, is illus- The sections of the cylinders are all interchangeable and 


tated by the drawings and photograph reproduced in| the weight per section does not exceed 30 lb., so that | 


gs. 1 to 3 on this page, and is characterised by the | they can be easily handled by a man. 
tase by which it can be kept in working order, it being | plates are sectionalised and also 





The side wearing 
have a maximum weight | 





hammer tips relative to the peripheral anvil wall. 
The machine can be changed over in a few minutes 
from the swing-hammer to the fixed-hammer type. 
The hammers are accessible for changing by opening 
the machine as for the inspection of the rollers. It is 
stated that three hammer assemblies can be changed 
in under 10 minutes, The general structure of the 
machine scarcely calls for comment, as it will be clear 
from the drawings. The whole of the casing is 
made of mild-steel plate, but iron castings incorporated 
in the lower part are used to carry the shaft bearings. 
Five standard sizes are constructed, with outputs 
ranging from 5 tons to 60 tons per hour. In addition 
to low maintenance costs and the advantage offered 
by freedom from interruption for replacing worn parts, 


|a considerably increased output over machines of 


equivalent size and cost is claimed, together with lower 
power consumption, 








AccUMULATOR HANDLAMP FOR Fire BricaDE WoRK.-— 
A handlamp fitted with a Nife nickel-cadmium alkaline 
accumulator has recently been placed on the market by 
Messrs. Batteries, Limited, Hunt End Works, Redditch, 


of heavy section is mounted. This globe protects an 
8-watt, 4-volt lamp, so that good illumination can be 
thrown on floor, walls and ceiling during an inspection. 
The steel-plate accumulator is of sufficient capacity to 
ive four hours’ continuous light on one charge. The 
complete lamp weighs 9 lb., and is 15 in. by 7 in. by 10 in. 
high overall. 
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MOTOR-CAR SUSPENSION AND 
INDEPENDENT SPRINGING.* 


By Dr. F. W. Lancuester, F.R.S. 
(Concluded from page 396.) 


ENGINEERING. 
c kick”; but this only applies strictly so long as the 
‘ups and downs ” occur with such frequency that the 
body is not materially disturbed in the sense of being 
| “rolled.” When the road impulses are of low fre- 
quency, é.e., comparable with the rolling period of the 
car, this no longer holds. Then the body cants one 
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location are known, so that the rolling moment for 
|any particular value of F is known. For the present 
| purpose we may take a general average figure and 
| assume the values of h, and h, in Figs. lla and 116 
to be 1-5 ft. and 3 ft., respectively, or a ratio of 2: 1. 
In the first place, we will consider the stiffness and 


Independent Springing.—The typical condition asso- way or the other in obedience to the road irregularity, | stability of the front and rear suspensions separately, 
ciated with independent springing is that the wheels |and this canting of the body gives rise to gyroscopic land institute comparisons between (1) normal sus- 
to which it is applied are not connected by an axle| moments, because the wheels necessarily have to cant | pension, that is to say, the regular form of axle suspen- 


or axle tree, but are separately mounted on the chassis, | 


in such manner as to be individually capable of vertical 
movement controlled by guides or linkage of some 
kind and separately sprung. This is illustrated 
diagrammatically in Fig. 106. The first thing to be 
noted with regard to this type of springing is that the 
lateral location is at ground level. When travelling 
over a rough road the wheels merely rise and fall, 
and there is no throwing of the body from side to side 
as in springing of the ordinary type. The advantage 
of this low lateral location would, in the ordinary way, 
be accompanied by a tendency to roll when cornering. 
But this is compensated by an increase in the stiffness 
against roll due to the 
equal to the wheel gauge, a further characteristic of 
all types of true independent springing. However the 
springs be disposed, in order that a fair comparison 


may be made between two hypothetical cars, the | 


bouncing periods should be similar; that is to say, 
the spring constant C (= force F/deflection r) must be 
the same for both. A measure of stiffness against 
roll is the moment required to produce some stated 
angle of heel. Let 26 be the spring gauge, and let the 
angle of heel be 8 (radians); then 5 8 will be the 
deflection and C F/b B, thus. F C x68 and 
the resulting couple or righting moment = Fb 
CB x &. That is to say, for a given angle of heel 8 
the righting moment will vary as 6*, i.e., as the square 
of the spring gauge; in other words, stiffness is as 
the spring gauge squared. The foregoing would 
indicate that so far as concerns the front suspension 
there must be a clear gain in stiffness due to the 
adoption of independent springing of approximately 
four to one, the condition being a comparison between 
two cars having the same frequency in bounce. 

The discussion in this section will be confined to 
independent springing on the front wheels only. Here 
considerations relating to springing and steering both 
enter into the problems with which we are concerned. 
Let us examine what takes place in the case of an 
ordinary front-axle car when travelling over a rough 
road. The front axle is continually undergoing angular 
movements executed with more or less regular irregu- 
larity, and in this the steering wheels also take part. 
So far the conditions relating to front and rear wheels 
do not differ. In consequence of these angular motions 
impressed by the road irregularities, the wheels expe- 
rience gyroscopic moments tending to turn them about 
vertical axes, and this affects front and rear wheels 
alike. Now a difference is to be observed. Whereas 
the rear wheels are rigidly held so that the gyroscopic 
moment can do no mischief, the front wheels, being 
mounted on vertical pivots (the steering pivots), tend 
to turn about these, the only restraint being that due 
to the steering mechanism and driver at the wheel. 
This is the cause of the steering tremors and kicks felt 
when a car is travelling over an uneven surface. At 
one time these tremors and kicks were supposed to be 
due to the points of contact between tyre and road 
being, respectively, to the right and left of the pivot 
centre lines, and great efforts were made to provide 
wheels centrally pivoted, that is to say, with the pivots 
within the hubs, Also, it accounts for the angular 
set of the wheels, which became an unbreakable tradi- 
tion with some firms. Sometimes, again, the pivot 
was set at an angle with a similar object in view, and 
yet again resort was made to both devices. With 
independently-sprung wheels, so controlled as to be 
capable of movement only in their own planes, no 
angular movement relatively to the body being per- 
mitted, there are no gyroscopic moments set up when 
the suspension responds to road irregularities, so that 
greater comfort of steering is secured. This in itself 
is a very great advantage, and the whole car is relieved 
of objectionable tremor. Other conditions which 
involve gyroscopic moments require consideration as 
concerned in the comperison of the two systems of 
suspension. In the ordinary axle type, when cornering, 
the gyroscopic moment induced by the change in the 
direction of the axles in a horizontal plane tends to 
overturn the car, but does not tend to increase the roll, 
since it does not react on the suspended part of the car 
at all. On the other hand, in the car with indepen- 
dent springing this reaction, the gyroscopic moment, 
likewise tends to overturn the car, but it also tends to 
increase the roll or cant of the body. 

It has been shown that when a car fitted with 
parallel-motion independent springing responds to 
road irregularities, there is no gyroscopic moment or 


* Paper read before the Institution of Automobile 
Engineers on Tuesday, April 7, 1936. Abridged. 


“ spring gauge ” being in effect | 


with the body. There is naturally the question of 
| resonance to take into account, when the road frequency 
synchronises with the rolling period. This may exagge- 
rate the condition. The ordinary type of suspension 
is free from this criticism, because the wheels do not 
“roll” with the vehicle body. The gyroscopic 
moments due to this cause are comparatively unimpor- 
tant, because by the nature of things their incidence is 
not abrupt; they do not result in a “ kick” or send 
| tremors through the body of the car. Their influence 
|is, if anything, beneficial, since in general, when 
meeting a bend in the road, they tend to prevent over- 
steering, i.e., straighten the path of the car (increase 


Fig. 10b. 
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| sion with laminated springs running fore and aft; 
| (2) transverse springing, such as the Ford; (3) inde. 
pendent springing. Taking the spring gauge in the 
latter (= wheel gauge) as unity, in the case of (1) the 
front spring gauge will be taken = 0-5, and the rear 
as 0-75. In the case (3) the spring gauge will be 
| assumed = 0-85. Other figures may be substituted. 
|The relation between h, and h,, Figs. lla and 118, 
| is taken as above, namely, 1:2. The comparison in 
the case of front suspension is given in Table I. 
| The principles involved in instituting the comparison 
| between one system and another having been made 
| clear by the numerical examples tabulated, we are in 
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the path radius), and so tend to directional stability 
in steering, and not the contrary. When the cant is 
diminishing, then the tendency is to slow, but not 
prevent, the “straightening out.” The influence of 
independent springing as a preventative of wheel 
wobble and shimmy appears to be important. Although 
regarded by some as an absolute cure, the consensus 
of opinion appears to be that, although independent 
springing does not entirely do away with shimmy, by 
its adoption a very great improvement is effected. 
Such differences of opinion may be due to variations, 
not only in the type, but also in the degree of stiffness 
secured in design. 

The author has expressed the view that in a vehicle 
suspended in the ordinary manner the moment of 
inertia about a vertical axis and the suspension stiffness 
about that axis are factors of importance, but the 
gyroscopic reactions of the steering wheels also play 
an important part. The author thinks that it is best, 
for the time being at least, to confine himself to the 
statement that, as an empirical fact, independent 
springing applied to the front wheels has been found 
beneficial. It may be suspected that the difference 
between one form or design of independent springing 
and another lies in the degree of rigidity of the 
mechanism itself and of the chassis frame by which it 
is supported. None of the above applies to independent 
springing fitted to the rear wheels. 

Of the above the question of stiffness and rolling 
stability call for further consideration. 


oa 

— due to any given mass is determined by the 
expression F = m V*/r, where in British absolute units 
F is force in poundals, m is mass pounds, V is velocity 
in feet per second, and r is path radius in feet. Hence 
the value of force F is determined; also, it passes 
through the centre of gravity. The countervailing force 
is provided by the frictional grip of the tyres, and 
acts at ground level. In the axle-suspended car this 
force acts on the suspended assembly (body, &c.) 
jat the level of the lateral location, commonly at or 
| about axle level. Compare Figs. lla and 116. For 
any particular design the centre of gravity may be 
| located by calculation or its position determined by 
experiment, and the height of the points of lateral 
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For a given | 
th radius taken at a given speed the centrifugal 
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| a position to consider the stability of a car as a whole 
with different combinations of the various methods 
of suspension, front and rear. We shall continue to 
make use of the numerical data assumed in the pre- 
ceding section. The method | be used with any 
other data as depending upon the design. For any 


Taste I. Stability of Front Suspension. 
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Stability of Rear Suspension. 
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angle of “list” or heel, 8r, the righting moment 
Cr x 6, where r = 6 8, or, moment = C 8 x &. Since 
for any given car having a definite bouncing pen 
C may be assumed constant, also for front and rear 
suspensions (neglecting any torsional yield of the 
chassis as a whole) 8 is the same ; hence the righting 
moment will be proportional to 5%. Let the front- 
spring gauge be represented by by and the rear by bp, 
| then the comparison is as in Table II. 

This Table may be taken as roughly 
senting the position and as showing that, on the whole, 
independent springing possesses greater stability ae 
the sense used) than normal springing. In any rea! 
case the position is complicated by the fact that m 
the above it has been assumed that the load supported 
by the front springs is equal to that supported by the 
rear, also that the stiffness of the springing front andr 
rear is the same. Any departure from these assump- 
tions will affect primarily columns 1 and 2 The 
comparison assumes the bouncing period being the 
same for all systems. If we were to employ softer 
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springs, that is, with a less C value giving a lower 
vertical (bouncing) frequency, we shall have the stiff- 
ness reduced in hike ratio and with that a diminution 
in stability. Compared with ordinary axle suspension 
with fore-and-aft springs, we have seen that indepen- 
dent springing has a considerable margin, as also does 
a car mounted on transverse springs; consequently, 
we may count ourselves at liberty to make use of 
softer springing for either of these latter types, and 
so secure the advantage of a lower vertical frequency, 
giving increased comfort without a too serious loss of 
rolling stability as measured by the angle of heel— 
this still being better than that to which we are 
accustomed on an axle-suspended car of ordinary type. 


TaBLe II.— Stability of Car as a Whole. 





























1 2 3 4 5 6 
Relation Stability 
| e, o. v, +o. to h. normal 
normal. , 
axte! Normal | 0-25 | 0-56 | 0-81 1-00 1 1-00 
susp.| Trans. 
F. only | 0-72 | 0-56 | 1-28 1-64 1 1-64 
| Trans. 
| F. and 
R. ..| 0-72 | 0-72 | 1-44 1-78 1 1-78 
18. |Fonly | 1-00] 0-56| 1-56 | 1-92 | 1-5| 1-28 
F. and 
R. ..| 1-00 | 1-00 | 2-00 2-46 2 1-23 





The main disadvantages or drawbacks associated 
with independent springing appear to be: (1) Greater 
road-wheel stresses when cornering; (2) increased 
tyre wear and cost of upkeep ; (3) greater first cost. 

Wheel Stresses.—Figs. 16 and 17 illustrate the fact 
that the road wheels in a car fitted with independent 
springing are subject to greater stresses when cornering, 
than those of a car in which the usual front-axle 
construction is adopted. The conditions assumed are 
those in which the car might be on the point of over- 
turning—that is, when the resultant reaction on the 
tyre of the outer wheel passes through the centre of 
gravity of the vehicle. If we lay this out for a vehicle 
employing independent springing, we find that the 
force in question represents a greater bending moment 
at the road-wheel hub than is the case in a vehicle 
of normal construction, and this moment has to be 
resisted by the structure of the wheel itself; also, it 
may be observed that for a given wheel gauge, whereas 
the independent suspension as figured is critically at 
the point of instability, a car fitted with the usual 
axle-type suspension has still something in hand. 

Tyre Wear.—{1) A road wheel whose axis is parallel 
to the road surface, but which is advancing along a 
curved path (as when a car is turning or cornering), 
has a “ mortar-mill’’ action; (2) a road wheel tilted 
towards one side or the other (that is to say, with 
axis inclined to the road surface), advancing in its 
own plane, has likewise a mortar-mill action; and 
(3) a wheel which is travelling in a direction other 
than its own plane, due to the tyres sustaining a lateral 
force, also gives rise to a mortar-mill action. The 
angle between the plane of the wheel and its direction, 
in the latter case, is commonly termed the “slip 
angle.” In the case of an ordinary axle suspension, 
the planes of the wheels are, generally speaking, at 
right angles to the road surface, save for 2 deg. or 
3 deg. splay or camber, which in the initial discussion 
may be ignored. When the car is travelling straight 
ahead there is little or no mortar-mill action, but 
when turning there is, firstly, a mortar-mill action of 
type 1, due to the curvilinear track, and secondly, of 
type 3, with a “slip angle” due to centrifugal force, 

e reaction of which has to be borne by the contact 
of tyre and road. When independent springing is 
employed, we find matters considerably worse. When 
the car is travelling normally along a straight road, 
the conditions do not differ from those which obtain 
with axle suspension, but when turning or cornering 
the mortar-mill action is greatly increased, be€ause 
now the wheels no longer remain perpendicular to the 
road surface, but are inclined in the opposite direction 
to that which would give relief, and the mortar-mill 
action is accentuated. 

It is evidently not possible to make a comparison 
between the two types of springing as to tyre wear, 
because if a car were to do all its running on straight 
arterial roads we should not expect there to be any 
difference at all between one system of springing and 
the other. If, on the other hand, most of the mileage 
were run off in winding lanes and in cities, we should 
expect a very material difference in favour of axle 
Suspension. The author believes, without being able 
to give any definite figures, that this difference may 
Sometimes amount to as much as a 30 per cent. or 


40 per cent. reduction in the mileage for a given amount | 








and steering mechanism may be designed and put up 
in the first instance, it is never known to “ stay put.” 
There is a general tendency as backlash develops for 
the wheels to splay in such a manner as to make their 
natural tracks divergent. To compensate for this in 
advance, it is customary to give the alignment of the 
wheels initially a certain degree of “ toe-in.” “‘ Toe-in” 
is sometimes specified for another reason altogether, 
namely, to compensate for wheel camber or splay in 
a vertical plane. If there be camber without toe-in, 
a considerable force is set up, tending to widen the 
gauge, that is to say, an outward foree, and any such 
lateral force involves unnecessary tyre wear. By 
making use of toe-in this may be neutralised, or 
even reversed. 

Tyres and Tyre Wear as Affected by Independent 
Springing—The essence of independent springing 
being that it disposes of the gyroscopic kick and con- 
sequent tremors and reactions on the steering mechan- 
ism, it is clear that the wheels must move in their 
own planes (or parallel thereto)—planes which are in 
strict relationship to the suspended body of the vehicle. 
Modified forms of independent springing have been 
devised in which this condition is infringed, but these 
are compromises devised to overcome one difficulty 
at the expense of another—a return, in greater or less 
degree, of the gyroscopic troubles. Such proposals 
need not be considered. When a vehicle having inde- 
pendent springing rolls, as when taking a corner at 
speed, the angle of roll may be as much as 10 deg., 
and this will be the angle the road wheels make with 
the vertical. A plan of the centre line of the tread 
will then be an ellipse, and the road contact (assuming 
full adhesion) will be a chord drawn parallel to the 
direction of the wheel. But the car is turning, so 
that this cannot be the full solution, since it would 
denote a tangential force in the wrong direction (i.e., 
towards the path centre, instead of away from it), 
and the steering angle of the wheel must be increased ; 
the tyre : ground reaction must be reversed. Both 
steering wheels are affected in the same manner. This 
is a very serious matter ; it means a very great increase 
in the apparent (effective) slip angle and a great increase 
in the tyre wear. Under these conditions, as the car 
heels over, an increased movement will have to be 
given to the steering wheel to maintain the required 
track curvature. Putting it in another form, the car 
will tend to under-steer. The impression experienced 
is that the tyre is failing to grip the road when the 
body careens. This can scarcely be the case, for the 
tread of the tyre still maintains contact with the road, 
and there is no reason to suppose that there is, under 
these conditions, any change in the coefficient of 
friction. 

Effect on Steering.—The development of this heavy 
slip angle as a consequence of independent springi 
must be considered in relation to the problem o 
steering. If both front and rear be independently 
sprung, then it would seem that the increase in the slip 
angle might be arranged to affect both alike. This 
would mean that in cornering, the movement required 
of the hand wheel to effect a given track curvature 
might be unaffected, the only difference being the 
attitude of the car in its relation to its path, but if 
there be a difference between the front and rear suspen- 
sions, the movement required to effect a given curva- 
ture as the car heels over might be increased many 
times with front independent springing only, or 
decreased or become negative with rear independent 
springing only. In the latter case it would be legiti- 
mate to regard the steering as being dangerous. But 
it is well not to dogmatise. We must not fall into the 
error of considering the steering of a car as steering by 
position, as though the wheel were pegged down; 
such steering would be bad in any case. Whilst it is 
true that when turning at very low speeds the driver 
of a car does concern himself mainly with the position 
of his wheel, when at speed steering is effected b 
touch, that is to say, by the force applied to the wheel, 
and not by the measure of its movement. But for 
this fact, steering at high speed would be impossible. 
A car would steer like a water-fly in a series of jerky 
straights, and a misjudgment of a few millimetres would 
result in disaster. 

Conclusion.—There is without question a balance of 
advantage in favour of independent springing so far 
as concerns the front suspension. Were we to judge 
from the increase in the number of firms adopting this 
change in one or other of its modifications during the 
last couple of years, the verdict would be overwhelming ; 
but this is dangerous. We must not be blind to the 
fact that amongst humanity in the mass there are at 
least a score of copyists to one leader, and as with 
a flock of sheep, if the bell sheep goes over a precipice, 
the rest follow. It is a familiar spectacle to see B, C, 
and D following the lead of A just when A, having 
discovered his mistake, is reverting to his former 


of tyre wear and tear; in other words (roughly | practice. So, although it is interesting to see the tide 
Speaking), a 50 per cent. increase in the cost of tyre |or trend of fashion setting so strongly in favour of 
maintenance and replacement. It is an unfortunate | independent springing, we, as engineers, must discount 


fact that, however accurately a front-w.2el suspension ' 


this. Our business is to form our judgment on the 





technical merits of the case. The trend of fashion is 
what guides the commercial gentlemen, and rightly so, 
for they have to sell the goods. Ideally, in the long 
run the best should win, but in practice the firm who 
relies on that for his guidance may be left high and 
dry, especially in these days, when the decision rests 
so much with the women-folk. Few of those who have 
any length of experience as motorists are quite satisfied 
with the fashionable bodywork of to-day. Prior to 
the above digression, which is an answer in advance to 
an argument based on the statistics of manufacture, 
the author has remarked that on the technical merits 
of the case he considers independent springing (so far 
as concerns the front wheels of a car) fully established. 
Against this there may be debited the drawbacks 
enumerated, the most serious of which is likely to be 
the extra wear and tear of tyres involving a recurrent 
expenditure in addition to the extra first cost of the 
independent springing mechanism itself. Neither of 
these have been established as facts beyond dispute, 
but the author thinks they should be admitted for the 
time being, at least. On this ground he is inclined to 
question the policy of rushing matters ; a little caution 
should be exercised, especially as concerns cars designed 
for mass production for a market in which the pur- 
chaser has more often than not to regard both first 
cost and upkeep as matters of first importance. 
The pan oe is at present doubtful whether, for the 
home market, it is worth while manufacturers con- 
sidering the adoption of independent springing other 
than on the high-speed or the luxury car, It is certain 
that if roads were perfect or approximately so, the 
balance of advantages would be definitely i 
independent springing, if only on the score of t; 
wear and upkeep. Given no pot-holes or other sudden 
interruptions in the road track there will be no gyro- 
scopic kick. If independent springing were a certain 
and complete cure for shimmy and wheel wobble of 
every kind, the balance of advantages would certainly 
be overwhelmingly in favour of independent springing, 
but is this so? Our roads are becoming better every 
year, and there are many roads to-day on which it is 
not possible to detect the difference between the 
riding of a car with independent springing and one 
with axle suspension. During the latter part of the 
time I was connected with the Daimler Company we 
had great difficulty in finding bad enough 8 on 
which we could test cars for suspension. When (in 
spite of protest !) our local pet test road was re-made, 
the difficulty became serious. For some of our tests 
we laid down a number of transverse battens on one 
of the works roads. This proved both useful and 
inexpensive ; the advantage of being able to specify 
the pitch (distance of one to the next) of the battens 
turned out to be of considerable value. Without 
doubt, where the roads are bad and the speed is high, 
independent springing will more than justify itself. 





THE ACOUSTICS OF HALLS.* 
By G. W. C. Kaye, 0.B.E., D.Se. 


THE requirements for satisfactory hearing in a hall, 
as Sabine pointed out nearly forty years ago, are that 
(1) there should be freedom from troublesome ex- 
traneous noise; (2) the shape and size of the hall 
should be such that the loudness of sounds are every- 
where adequate and uniform; (3) there should be 
appropriate degrees of reverberation throughout the 
speech and mus‘c ranges of frequencies, so that (a) 
rapidly succeeding sounds do not overlap unpleasantly, 
and (6) the original quality of speech and music is not 
impaired. With regard to requirement (2), it may be 
taken as a cardinal creed not to build a hall any larger 
than is likely to suffice for its normal purposes. The 
following are a few acoustical maxims on the designing 
of halls: (a) Short broad halls are preferable to long 
narrow ones. (b) Keep the ceiling low so that it can be 
used as a reinforcing reflector. If possible, restrict the 
height to about 30 ft. and so prevent echoes, which 
arise with a path difference of 70 ft. or more, #.e., when 
the reflected ray lags behind the direct ray by 4 second 
or more. (c) Choose a design which will promote even 
distribution of sound, that is, one free from focusing 
and multiple reflections. Avoid therefore large 
concave surfaces, such as semicircular or elliptical walls, 
domed ceilings or barrel vaulting. These may cause 
very troublesome effects, particularly if the centre of 
curvature is situated in the audience. (d) Make full 
use of large smooth reflecting surfaces behind and near 
the platform, for example by splaying the side walls 
and ceiling. (e) Arrange for the floor and the remote 
wall to be sufficiently absorbent to prevent undesirable 
reflections. 

Long and relatively narrow rectangular halls with a 
high ceiling and the platform at one end are very com- 
mon in this country, for example, in University Halls. 


One of the features is that hearing is often poorest in 





* Paper read before the Royal Society of Arts on 
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the central region, a defect determined jointly by the 
degree of delay of the reflection from the ceiling, and 
the strength of the direct sound compared with that 
of the echo. Close to the platform, the direct sound 
dominates the echo, and far away, the delay of the 
echo is sufficiently reduced to render it harmless. It is 
clear that in such halls it will be beneficial to line the 
far wall and the remote half of the ceiling with ab- 
sorbent, but to leave the end of the hall near the 
speaker reflecting. A properly designed ceiling is by 
far the most effective reinforcer of sound by reflection. 
The principle is exemplified very well by a comparison 
of the House of Lords and the House of Commons, 
which were erected in 1848. Both Houses were given 


very high ceilings and their acoustics were manifestly | boundaries, such as painted hard plaster, sound may 
bad. The complaints in the Commons were so great | suffer only about 2 per cent. loss by absorption at each 


that the chamber was fitted, after two years, with a 
false glass ceiling about 35 ft. high, a remedy which was 
completely successful. 
cub. ft. and the reverberation period with a full house 
about 1-5 second. In very large halls, it may be 
difficult or impossible to avoid surfaces which, by 
single or multiple reflection, produce echoes. In such 
cases, the offending surfaces may be treated with 


absorbents or broken up by deep panelling or coffering. | 


Another plan which is sometimes adopted is to sus- 
pend velaria or mattresses of absorbent (with a suitably 
decorative covering) in convenient regions where rays 
of sound converge, for example, at the centre of 
curvature of barrel vaulting. Such absorbent is 
moreover nearly always useful from a reverberation 
point of view. Alternatively, the original beams of 
sound may be deviated near the source by means of 
large sounding boards, or, in large halls, by the proper 
placing of directional loud-speakers. 

The acoustical features of a hall are bound up with 
the various paths of the sound rays between the source 
and the hearer. A survey in three dimensions of the 
possible paths would be a formidable matter in some 
cases. At the National Physical Laboratory, we have 
used the analogous method of reflected light applied 
to three-dimensional scale models. A large number 
of small mirrors are mounted on the interior walls of 
the model, and a small bright source of light replaces 
the source of sound. Each mirror forms its own image 
so that the tracks of the reflected rays are rendered 
visible. The method takes no account of the spreading 
which sound waves experience by diffraction, but such 
models are capable of providing a visual demonstration 
of some of the acoustical defects due to reflection. As 
alternatives to the three-dimensional model, methods 
of studying wave propagation in two-dimensional scale- 
models of halls have been developed. The three- 
dimensional characteristics can often be deduced if 
such studies are made in the three main directions, 
.¢., in plan and vertical sections (both longitudinal 
and traverse). 

There are three main methods* of studying the 
reflecting characteristics of two-dimensional sections 
of the interiors of halls, viz., (i) from simple geometry ; 
(ii) from sound-pulse photography in scale models; 
(iii) from water-ripple photography in scale models. 
The geometrical method is based upon the simple 
laws of reflection. It is very frequently used for pre- 
dicting the general directions of sound beams and of 
echoes in a hall, though it does not deal with the 
spreading due to diffraction. This latter effect is, 
however, displayed by both the experimental methods 
and enables them to reveal defects of shape which 
might not be inferred from a geometrical study. Inthe 


model experiments care must be taken to preserve, at} where the speech energy is adequate, Knudsen has 


any rate approximately, the relative proportionality 
of the dimensions of the actual hall and the mean wave- 
length of speech and music. 


riate conditions to sound waves. 


of wood to a scale of from 4 in. to } in. to 1 ft., rests 
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| 
gress of the pulse, even after several reflections, can | or instruments, though there is much latitude if the 


The volume is now 127,000) 


| 


| 


The use of water ripples | apply to equally reverberant larger halls, were not the 
depends upon their approximate analogy under appro- | average intensity detrimentally reduced by the necessary 
At the National | increase of absorbent, so that from the contending 
*hysical Laboratory the model, which is usually made | factors of reverberation and loudness there is an 


on the glass bottom of a ripple tank which is illuminated | 


from below. The depth of the water is a little under 


| in. and the wave-lengths of the ripples are of the order | 


of 4 in. or more, which correspond to sound waves with 
wave-lengths of the order of 2 ft. to 4 ft. 
are started by a small dipping rod at the point occupied 


by a speaker in the hall, and their progress can be | 


followed either visually «r photographically, so that 


the relative merits of different sections can be rapidly | 


appraised. The utility of the demonstration is 
restricted not only by the fact that ripples cannot be 
generated singly, but that they die away so rapidly 
that not more than one reflection can be followed. 
Much clearer results can be obtained by the method 
of sound-pulse photography. The shadow of an intense 
single sound pulse, which is generated by the sudden 
discharge of an electrical condenser, is photographed 
(or viewed visually on a ground-glass screen) by means 
of an electric spark timed to follow the start of the 
sound pulse after a precontrolled interval. The pro- 


_ * See Davis and Kaye, The Acoustics of Buildings | Bell), 
for a full discussion. 


The ripples | 


thus be followed within the model, corresponding in the 

National Physical Laboratory apparatus to a range of 

paths in an actual hall up to about 150 ft. The model, 

which is usually made of ebonite, is quite small, the 

scale ranging from ,', in. to ,'; in. to the foot. 

Reverberation is due to multiple reflection of sound 

by non-absorbent boundaries. It is an unknown 

| phenomenon in the open air, but is familiar to all of us 
|in large empty rooms and particularly in cathedrals. 
| Excessive reverberation, which is probably responsible 
| for nine-tenths of the acoustic defects of large halls, can 
| be cured, as Reid pointed out 100 years ago, by intro- 
| ducing acoustic absorbent. In a hall with hard rigid 


reflection, and so the reflections are likely to be 
numerous before the sound is dissipated. If the sound 
is generated at a steady rate, the average intensity 
level will build up until it reaches an equilibrium value, 
in which the rate of absorption balances the rate of 
supply of energy. If now the sound is suddenly 
stopped, the sound will die away at a rate deter- 
mined by the size, shape and nature of the boundary 
surfaces of the hall. In the reverberation chamber 
at the National Physical Laboratory sounds of low pitch 
continue for about 15 seconds (which is as long as in 
some cathedrals), during which time the sound travels 
over 3 miles and is subjected on the average to some 
1,200 reflections. On the contrary, in a room which 
is lagged with thick layers of cotton wool, sounds die 
away so rapidly that it is difficult to detect any pro- 
longation at all. 

In the reverberation room, speech is confused, as 
the words run into one another; in the lagged room, 
the words are so clipped that conversation becomes 
lifeless, unpleasing and characterless. It is evident 
there is a happy mean, and it was such considerations 
that led Sabine, then Professor of Physics at Harvard 
University, to investigate the whole question in 1900. 
He succeeded in elucidating the major principles of 


| 
| 


| reverberation is right. 

Reference should be made to the important part that 
|Tesonances sometimes play in the acoustics of a hall, 
| though the practical information is meagre. Not only 
| the hall itself but the walls and many of its contents 
may resonate to the sounds made in the hall. Experi- 
enced public speakers in an unfamiliar hall search for 
and adapt their voices to the natural resonance. The 
effect, which is very familiar in empty rooms such as 
bathrooms, may be a nuisance on occasion. Certain 
structures, however, such as a wooden platform or 
wood panelling, have a practical range of forced as 
well as free vibrations, so that between them resonance 
may be excited by a considerable proportion of the 
music and speech range of frequencies. From a 
resonance point of view, it is not easy to explain the 
undoubted preference of musicians for wood-pinelled 
halls, but the explanation may rather lie in the fact 
that, in contradistinction to most available acoustic 
absorbents, wood panelling (as well as lath and plaster) 
shows relatively low absorption for high notes and 
relatively high absorption for low notes. Thus music 
sounds brilliant instead of dead, and the quality is 
enhanced rather than dimmed. 








SKIN FRICTIONAL RESISTANCE 
AND WAKE OF MODELS. 


The Effects of Changes in “* Degree of Wetting’? and 
Degree of Turbulence”’ on Skin Frictional Resistance 
and Wake of Models.* 

By J. H. Lampe, M.Eng., Ph.D. 

In 1932 the author published the results of a series 
of experiments on the effect of variations of tempera- 
ture on the skin frictional resistance of a plate in a 
turbulent stream of water for which, with the usual 
non-dimensional system of plotting, a family of curves 





reverberation and deduced a formula which has since | 
been widely used by acoustical engineers. This | 
formula was confirmed mathematically by Jaeger in | 
1911, by means of a statistical method which postulated 
a completely random distribution of sound in a hall | 
and a regular absorption by all the boundaries. It 
would be anticipated therefore that Sabine’s formula 
would be satisfactorily obeyed by feebly absorbent 
rooms, but experience, while bearing this out, has also 
shown that for rooms containing appreciable absorbent 
the formula requires modification. Schuster and 
Waetzmann in 1929 and Eyring in 1930 derived 
formule of wider application. 

As most materials have different absorption coefii- 
cients for different frequencies, the reverberation period 
of a hall also varies with the frequency. It has become 
customary to refer to the value at 500 cycles as “ the 
reverberation period,” but, for good hearing, the 
values at higher and lower frequencies are also im- 
portant. In Knudsen’s opinion, for good-quality 
acoustics, whether for speech or music, the reverbera- 
tion period of a hall at 125 cycles per second should 
be about twice that at 500 cycles, and should be nearly 
constant from 500 cycles up to say 4,000. Such 
characteristics approximate, it may be remarked, to 
those of halls in which the audience constitutes the 
main absorbent. The practical significance to the 
architect of the reverberation period is its use as a 
criterion of satisfactory acoustics. For small rooms 





established by articulation tests the decisive advantage 
of very short reverberation periods. The same would 





optimum period of reverberation for good speech 
recognition in a particular size of hall. The larger | 
the hall, the more reverberation is tolerated, the | 
optimum period for 500 cycles ranging from about | 
three quarters of a second for small halls to about | 
1} seconds for very large halls. With very large halls | 
the speech energy is almost always inadequate, no 
matter what the degree of reverberation, so that, as 
already mentioned, amplifiers become essential. 
Musical requirements are more generous than those 
of speech, both performers and listeners demanding 
greater reverberation. A general study of musical 
requirements by Sabine, Lifschitz and Watson, as | 
revised by Knudsen, leads to the view that the rever- 
beration period at 500 cycles should range from about 
lL second for small halls to 1} seconds or more for very 
large halls. Tradition may require longer periods, 
up to 2 seconds or more, for certain organ music, ora- 
torios or the like. There is in fact a range of optimum 
periods for the same hall, the choice depending on the 
type of music, and, to some extent, on tradition and 
personal taste. Experience shows that from a loud- 
ness standpoint, certain sizes of hall provide the most 
‘favourable conditions for a specified number of singers ' 


| against air 


Fig. 1. 


Solid 


(S38LA) “ENGINEERING” 


was developed. It would appear that a similar family 
can be drawn through the results of experiments made 
by Schoenherr, who towed a friction plane into still 
and running water at various temperatures, although 
in this case the effect is not so marked and was ignored 
by Schoenherr. The results of these experiments 
appeared to the author to stress the importance of 
another of the many variables to be considered in the 
subject of skin frictional resistance in relation to short 
planes and small models. While engaged in the search 
for some possible simplifying correlation, the author 
was asked by Professor E. M. Bragg, of the University 
of Michigan, to consider a suggestion arising out of the 
work of Professor F. E. Bartell and his associates in 
physical chemistry, also at Michigan. Briefly, the 
suggestion is as follows: It has been noticed by many 
observers that various solids are wetted to different 
degrees by a given liquid, that a given solid may be 
wetted to different degrees by various liquids, and, 
further, the wetting power of each of the various liquids 
is specific in relation to a given solid. Is it not con- 
ceivable that having regard to the range of surface 
from varnishes, paints, paraffin wax, &c., to metals 
used in model work there might be some change in the 
manner of transfer of momentum from the model 
surface to the surrounding water brought about by 
this change in degree of wetting with a consequent 
slight change in resistance ? 

The standard by which the degree of wetting of the 
surface can be measured is derived as follows: 
Let S= surface tension, which, in its usual applica- 
tion, is the interfacial tension between air and water, 
but may also be the interfacial tension between a solid 
and a liquid, or between two liquids, @ = contact angle 
between the liquid and the solid, and subscripts 1 and 2 
represent the solid and liquid phases, respectively, see 
Fig. 1. Then, by Young’s equation for the equilibrium 
conditions existing in a solid-liquid system, 8; — 512 = 
S, cos @,,. The part S, cos @,, is termed the “ adhe- 
sion tension” of the liquid-solid phase and is the 
difference between the surface tension of the solid 
and its interfacial tension against the liquid, 
S, cos 6,, = K .S,, where K is the adhesion 


$.¢., Are = 
constant for cases where @,, is zero or greater than 
180 deg. The free surface energy of a fluid is equal 
to the work done by the operation of the surface tension 
through unit distance, and hence is numerically equ al 
to the surface tension. Thus, the adhesion tension 1s 

* Paper read before the Institution of Naval Archi- 
tects on Thursday, April 2, 1936. Abridged. 
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numerically equal to the decrease in free surface energy | trailing edges of the plate. Finally, a coat of coarse | were | in. abaft the trailing edge of the plate excepting 
when unit interface solid-liquid is substituted for unit | sand (20-30 mesh, the American counterpart of | for the smallest wheel which was 1} in. abaft the 
interface solid-air. It is accordingly the energy factor| Leighton Buzzard sand, used in standard tests for| trailing edge. The wake abaft the plate was then 
on the magnitude of which depends the wetting or non- | Portland cement) was applied to a tacky varnish | obtained for four diameters of wheel, both with and 
wetting of the solid surface. | surface. The procedure adopted was to tow first as | without the wire at the leading edge of the plate and 

After due consideration of the facilities available at | finished, attach a j-in. diameter wire } in. forward of | for the clean glass condition only. In this way it was 
the Naval Tank in the University of Michigan, a sheet | the plate, another } in. forward of the model, and then | hoped to obtain some measure of the mixed flow con- 
of polished plate glass 5 ft. in length, with leading and | to tow again, allowing several hours between the two | ditions experienced in the early speed ranges. Finally, 
trailing edges tapered over 1 in. from the full thickness | sets of runs for the water in the tank to become | the plate and model were separated and the model 
of } in. to about 4 in. and then rounded off, was | quiescent. Definite time intervals were allowed between | resistance obtained under similar conditions, This has 
attached as a vertical fin keel approximately 30 in.| the runs, the intervals being lengthened towards the | been treated as the “ idle” resistance throughout the 
deep to a wood model. The tapering of the plate | higher speeds in order that wave motions and the | analysis, although it does not allow for a slight change 
edges was not quite fair, for two slight ridges could | current set up in the tank along the line of towing | in resistance of the plate due to the interaction of hydro- 
be felt on the faces of the bevels, but these were not | might become small. Increasing speeds only were | dynamic flow between the model and the plate. The 
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considered serious at the commencement of the ex- considered and the same relation of time interval to; temperature of the tank water ranged from 66 deg. F. 
periments. The model was 10 ft. long, had elliptical | speed of towing was used for all plate conditions; in to 69 deg. F. during the course of the experiments, and 
sections with the maximum section about one-third of | this way it was hoped to reduce to a minimum errors | no correction has been applied for this variation. 

the length from the bow and a carefully finished varnish | due to intermittent turbulence and varying states of | Fig. 2 shows the resistances of the plate plotted in 
surface which was maintained polished throughout the | agitation of the tank water. | the customary non-dimensional form, a selection of the 
experiments. The plate was placed so that its centre! Preliminary analysis of the data obtained showed | experimental points being shown. Group a curves are 
of gravity was a little abaft the centre of buoyancy of | that the general divergence of the results was in the | those for the plate towed without any disturbing 
the model. The model and plate assembly was first | direction expected from considerations of degree of | devices, group 6 curves are those for the various 
towed bare after the glass had been scoured with acid | wetting, the paraffin surfaces appearing more resistant | surfaces with the disturbing wire in front of the 
to remove all traces of grease, and then, in turn, with | than the varnish. Re-tests of the surfaces were then | plate, and the two curves of group c are for the sanded 
the glass coated with varnish, model wax, and pure | carried out and, in addition, after repeating the test of | condition. In group a, the curve for 3-in. wax at the 
Paraffin wax. These coatings were thinly applied and | the pure paraffin surface, the plate was cleaned until a | leading end has been omitted, but experimental points 
were made as smooth as possible viewed against re-| strip of the wax about 3 in. wide remained at the| are shown. The theoretical curve for laminar flow 
flected light, the varnish was scoured with water paper | leading end and a set of runs made commencing at a | due to Blasius and the Prandtl-von Karman curve for 
and was exceptionally smooth, whilst it was found | much higher speed than for the previous conditions. | turbulent flow are drawn for reference purposes, but no 
Possible to produce a smoother finish on the pure | Prior to removing the plate from the model, a current | undue significance should be attached to the closeness 
paraffin than on the model wax, the finish of which was | meter was fitted with its centre 20 in. below the keel of the plate results in group 6 to this turbulent flow 
comparable with normal model surfaces. These coat- | of the model and 10 in. above the bottom of the plate, | curve, on account of the small error in the “ idle” 
ings faired out the slight ridges on the leading and! so that the leading edges of the wheels used with it | resistance. It is apparent that in group a there is 
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definite laminar flow at first over the plate, a transition 
to turbulent flow occurring as the towing speed is 
increased. Group b gives the more turbulent condition 
and extrapolation of the results of both groups until 


they meet indicates that the turbulent condition would | 
be fully developed without using a wire for speeds | U.L ‘ é 2 . 
is of interest to R= <9 then for the laminar flow region 6 varies as | Limited, Rugby, have been specially designed to cut 


approaching 500 ft. per minute. It 
compare the relationship between the curves for the 
same surface and for clean glass in the two groups. 
Contrary to the results of W. Froude and others, the 
varnish surface appears less resistant than the wax 
for most of the speed range. In general, this is what 
may be expected from considerations of the degree of 
wetting of the surfaces. The provision of the 3 in. o 
wax at the leading end of the plate appears to have 
reduced the resistance in the turbulent case below that 
for clean glass and is perhaps due to the elimination of 
the slight unfairness of the taper of the plate, for the 
wax was in this case as smooth as when the whole 
surface was covered with the pure paraffin (shown as 
paraffin 2 in Fig. 2) and was carefully wiped off into 
the clean glass surface. The curves of group b show 


the usual transition range from turbulent to laminar | 
flow at the low speed end, although the accuracy of the | 


resistance measurements below about 50 ft. per minute 
is not of high order on account of the small forces 
involved, 

An attempt was made to check the results with a 
metal cylinder 2-ft. diameter, }-in. thick, open at the 
lower end and coated with the various surfaces. The 
cylinder was mounted axially on a vertical wire 8 ft 
long, 0-096-in. diameter, and was suspended in water 
with lengths up to 15 in. immersed, the whole being 
made to perform torsional oscillations and the damping 
measured. Plotting the decrement per swing at 
various angles to a base of temperature (varied from 
35 deg. F. to 110 deg. F.) showed extremely little 
difference between the various surfaces. In this case 
the motion is rotational, so that the results are not 
truly applicable to the case of the flat plate. Fig. 3 
shows the wake abaft the plate as measured by the 
current-meter, a fraction similar to the Taylor wake 
fraction being used. This follows the practice of 
Professor E. M. Bragg in presenting his work on wake 
to the American Society of Naval Architects. 
diagram, curves a are fora meter wheel 1j-in. diameter, 
curves 5 for a meter wheel 2}-in. diameter, curves c 
for a meter wheel 3}-in. diameter, and curves d for a 
meter wheel 4}-in. diameter. Suffix 1 denotes the use 
of a disturbing wire and suffix 2 a disturbing run. 
It will be noticed that where no wire has been used to 
induce turbulence, the wake fractions for each wheel 
have a minimum value and that the minima all occur 
in the neighbourhood of the speed of towing for whic 
the resistance of the plate is also a minimum as shown 
by group a curves of Fig. 2. The presence of the wire 
at the leading edge removes this minimum from both 
the wake and resistance curves. An attempt was made 
to increase the turbulence of the tank water and so to 


obtain the turbulent result without using the wire by | 


towing the model up the tank at about 300 ft. per 
minute and returning at 150 ft. per minute prior to 
making each of the wake runs. The results obtained 
are shown for the 44-in. diameter wheel and indicate 
that a current is set up along the line of towing in the 
tank, but there is little, if any, change in the turbulence 
of the water. 

The peculiarities of the results viewed in the light 
of allied experiments in aerodynamics directed attention 
to a possible explanation of the phenomena in general 
conditions of turbulence. In wind-tunnel work it is 
usual to distinguish between the turbulence of the air 
stream approaching the model and the turbulent or 
eddying nature of the flow in the boundary layer of the 
model. Dryden and Kuethe, for instance, illustrate 
the difference by reference to Osborne Reynolds’ 
original experiments in glass tubes with streams of 
colour. 

In eddying flow the colour is rapidly diffused 
through the water in the tube, whilst the turbulence 
in the air stream of the tunnel corresponds to the 
fluctuation of the line of colour imposed by external 
conditions, and is a turbulence of much smaller mag- 
nitude than that of the eddying flow. For a flat plate 
in an air stream the ficw in the boundary layer, starting 
from the leading edge of the plate, is laminar in character 
whatever the type of flow in the surrounding fluid. The 
boundary-layer thickness increases continuously along 
the plate, and it is possible to define a Reynolds’ number 


U.8 
Rs for the layer, where 8 is the thickness of the 
. 


layer at any distance L from the leading edge of the 
plate and U the velocity at the outer edge of the layer. 
There exists a value of Rs = Ryo at which the laminar 
flow becomes unstable and breakdown to the turbulent 
condition of flow results. The laminar part of the flow 
will thus be followed by a region of transition in which 
this breakdown occurs and then by turbulent flow over 
the remainder of the plate. In order to simplify 
calculation, it is usual to assume that the change-over 


In the | 
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j 
from laminar to turbulent flow occurs instantaneously 
and that the boundary-layer thickness in the turbulent 

| portion is the same as it would be if the layer had been 

turbulent from the leading edge. If the Reynolds’ 
number referred to the length along the plate be 


| 1/\ R, so that as U increases the transition-point 
| given by Rsc moves towards the leading edge. Again, 
if in any wind tunnel the amount of turbulence in the 
|air stream approaching the model is altered by the 
| provision of grids, &c., it is found that the value of Reso 
| decreases as the turbulence increases, with consequent 
increase in the skin frictional resistance of any body 
placed in the air stream, the degree of turbulence in the 
air stream being measured by 
| anemometer, 
| Newport News Ship Building and Dry Dock Company, 
Va., U.S.A., Reilly and Comstock demonstrated very 
clearly to the author these effects for a frictional plane 


|The plane extended above the water surface and in 


a sphere or hot-wire | 


' 
In a small tank at the hydraulic laboratory of the 


towed steadily into still water, the turbulence changes | 
being produced by towing struts in front of the plane. | 


turbulent flow the meniscus appeared to reflect light | 


unevenly (i.e., to have a frosted appearance, using 
Couette’s and Tietjens’ term) excepting for a few inches 
at the leading end of the plane. which remained perfectly 
clear. For laminar flow the meniscus remained clear 
for the whole length, bit for speeds of towing in the 
| transition range flashes of disturbance in the meniscus 
commenced at some distance abaft the leading edge 
}and travelled over the remaining length of the water- 
| tine, corresponding exactly to Reynolds’ observation 
| of colour streams in glass tubes, or observations of jets 
by Couette and Tietjens. 

In Figs. 4 and 5 are shown some of the results obtained 
at the University of Liverpool in 1931 on a flat plate, 
measuring 4 ft. by 7-7 in. in a turbulent stream as 
described in a previous paper by the author, together 
with a curve showing the effect of increasing the tur- 
bulence of the stream by means of a wire 0-025-in. 
diameter placed 4 in. in front of the plate but not 
attached to it, for a temperature of about 63 deg. F. 
The increase in turbulence caused a large increase in 
resistance by reducing the value of Rgo. Raising the 
temperature reduces v, hence the value Rg in the 
boundary layer is reached at a point much nearer to 
the leading edge, giving a greater length of plate over 
which turbulent flow occurs, and in consequence raising 

the resistance above what it would be for the same 
Reynolds’ number at the lower temperature. On the 
other hand, the curves of Fig. 3 for the bare condition 
| seem to indicate that the transition region is of con- 
|siderable length, for with the assumptions stated 
earlier a sharp rise in wake value should have occurred 
from the earlier laminar wake to the turbulent wake. 
Millikan states that this is also true for the aerodynamic 
but that for solids of revolution the transition 
| region appears to be much shorter. 

In the opinion of the author it is possible to infer 
| from the foregoing considerations that, in general, the 
changes in resistance shown in Fig. 2 for the various 
| surfaces from that for the clean glass condition are due 
to changes in the critical value Rgo for the boundary 
layer brought about by the nature of the surface. The 
change is in line with the characteristic of the surface 
measured by its degree of wetting by water, but not 
| sufficient evidence has been obtained to enable this to 
be stated with certainty. The less extent to which the 
surface is wetted by the water the greater the tendency 
| towards instability of laminar flow in the boundary 
layer and the higher the resistance. The effect is allied 
to instability caused by intense local disturbance pro- 
duced, for instance, by a wire or local roughening, but 
is of considerably smaller magnitude. It is of import- 
ance for models and planks of short lengths over which 
the laminar flow occupies an appreciable portion of the 
length. The resistance changes shown are not due 
to changes in roughness, for in that event allied pipe 
experiments by Schiller, Hopf, and Fromm would 
show the roughness to be of a wavy character not 
possible in this case; other roughness produces a 
resistance, varying more nearly with the square of the 
towing speed as, for example, in group c¢ curves of 
Fig. 2 
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Barrish Stanparp Wetpine Equipment.—Three 

specifications relating to welding equipment have recently 
been published, price 2s. 2d. each post free, by the 
British Standards Institution, 28, Victoria-street, London, 
S.W.1. The first, No. 638-1935, is concerned with the 
standardisation of the method of rating metal-are welding 
equipment and with safety appliances and accessories. 
The other two specifications, Nos. 639 and 640-1935, 
| deal, respectively, with covered electrodes and with bare- 
rod or wire electrodes for the metal-arc welding of 
wrought-iron and mild steel. A range of grades, appro- 
priate to the class of work to be carried out, is given in 
each of the two specifications, but no chemical composi- 
tions are laid down 
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QUIET-RUNNING FRACTIONAL 
HORSE-POWER MOTORS. 


Tue fractional horse-power capacitor and split-phas: 
motors which have recently been placed on the market 
by Messrs. The British Thomson-Houston Company, 


| down the amount of noise emitted toa minimum. This 
| point is becoming of increasing importance, for although 
| the noise produced has never been excessive, the fact 
|that these motors nearly always work in confined 
| spaces and are being more and more used for domestic 
| purposes, accentuates any shortcomings in this respect 
|As regards remedies, it is recognised that having 
| reduced the noise inherent in any type of motor to a 
minimum, the transmission of the remainder through 
the driven machinery, where amplification may take 
place, must be prevented. It is therefore advisabk 
to isolate the motor frame from its drive and from its 
base framework. This is done on the B.T.-H. motors by 
mounting the frame on rubber cushions, which are placed 














round the bearings of the motor in such a way that the 
rubber is held in shear against torsional vibration and 
in compression against axial forces. End-bumping 
of the rotor-shaft shoulder against the bearing, which is 
a source of noise in some machines and is due to minute 
inaccuracies in the alignment of the drive,, is controlled 
by a steel diaphragm and cushion. Incorrect ten- 
sioning of the belt may also give rise to noise as well 
as excessive wear, and is prevented by mounting the 
motor on rubber on an inner base, which is pivoted 
on an outer base. The belt tension is provided by 
torque reaction about the outer base pivots, the result 
being that the belt is always sufficiently tight to 
transmit the load with maximum efficiency. In other 
words, the belt is automatically tightened when a 
heavy load has to be transmitted at starting and 
slackened during normal running. These belt adjusters 
can be supplied on all capacitor motors with outputs 
from } h.p. to 1 h.p. or }-h.p. split-phase motors, and 
on certain direct-current machines. It is also proposed 
to extend their use to all fractional horse-power motors. 

The illustration shows a }-h.p. split-phase induction 
motor fitted with the resilient-mounting and the auto- 
matic belt-tension adjuster described above. 








Cork Jorntinc MaTertaL.—A new jointing material 
known as “ Fibracork,” has recently been put on the 
market by Messrs. Chillcotts, Limited, 1-4, Trinity-place, 
Trinity-street, London, E.C.1. The material is princi- 
pally intended for use in joints exposed to petrol or oil 
where a high degree of resilience is required. It consists 
of a uniform layer of cork, to both faces of which is 
attached by adhesive a thin layer of a flexible material 
impervious to either oil or petrol, thus protecting the 
cork while retaining its advantages. The new jointing 
is made in any thickness desired between the limits 
of % in. and 4 in. We understand that it has been 
approved by the Air Ministry for special aircraft work. 


PortasLe Rotary SHearinG Macurve.—The cutting 
of sheet metals on the site is frequently desirable though 
tedious and lengthy if a cold chisel has to be used. 
Messrs. F. J. Edwards, Limited, Euston-road, London, 
N.W.1, have recently introduced a portable rotary 
shearing machine by means of which sheets of any size 
may be readily cut in curves of large radius as well as 





| 


| 


in any straight line direction. The head of the machine 
is of cast steel and carries cutting wheels running on 
both the top and bottom surfaces of the sheet. The 
head is guided by a long handle which is held in a horizontal 
position by one hand, the other hand being used to 
operate a ratchet lever at a convenient angle. The 
ratchet mot.on turns a pinion which meshes with 4 
gear wheel on the cutting-wheel spindle. The wheels 
are knurled and provide a self-feeding motion. The 
machine weighs 1:} lb. and measures overall 21 in. bj 
5 in. by 6 in. Ths cutting capacity is up to 14 gaug* 


| mild steel. 
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THE MEASUREMENT OF IGNITION 
DELAY IN OIL-ENGINES. 


By E. Guaister, M.Se., A.M.I.Mech.E. 


[HE phenomenon of ignition delay in compression- 


ignition engines is now generally recognised as one | 


which must be taken into account both in engine 


design and in the selection, and rating, of suitable | 


fuels. The intensity of the knock which occurs 


on ignition is a function of the slope of the uncon- | 


trolled or detonative pressure rise which follows. 
This, under constant engine conditions and with a 


given fuel, is generally assumed to be proportional 
Fig. 2. ARRANGEMENT OF 
I< A THYRATRON 
“é 
Fig.1. 
MODIFIED INJECTION 
VALVE 
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the amount of fuel which has been introduced | 
ate the cylinder between the beginning of injection | 
and the onset of ignition, i.e., during the delay | 
period 


Since this amount of fuel is roughly | 
proportional to the delay period, it follows that | 
knock intensity is a function of ignition delay. 
‘m an indicator diagram drawn to a time base, | 
tone which is 90 deg. out of phase, the delay | 
eriod is measured by the crank angle turned through | 
tetween the beginning of injection and the onset of 
the detonative pressure rise. The crank angle at 
¥hich detonative combustion occurs can readily be 
found from an out-of-phase diagram taken with 
any reliable indicator, being clearly marked by the 
hange of slope of the compression or re-expansion 
uve, but the crank angle at which fuel injection 
‘gins is more difficult to determine, and necessi- 
‘ates additional equipment. Several methods have 
wen used to determine this point. The most | 
‘vious is to obtain an indicator diagram of the 
vel pump injection stroke simultaneously with the | 
Yunder diagram, and on the same card. This is open | 
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to the objections that the high fuel pressure is | 


| troublesome to indicate, and that the connection 
of either an indicator piston or diaphragm, however 
small, to the fuel line, may seriously affect the normal 
pressure-time characteristic at the injection nozzle, 
so altering the timing of the beginning of injection. 
When the nozzle is of the spring-controlled needle 


of the lift of the pintle. 
|method of doing this was described by Boerlage 
}and Broeze in a paper entitled ** Knock-Rating 
| for High-Speed C.I. Engine Fuels,” read before the 
‘World Petroleum Congress in 1933. In this 


type, the alternative is to‘ obtain an indication | 
An ingenious optical | 





angular relation to the crank can be varied by 
;moving it along a circular scale alongside and 


concentric with the flywheel. When the position 
of the slidable contact is adjusted so that syn- 
chronous closing of the two pairs of contacts is 
| obtained, a click is heard in the headphones. A 
| particular valve lift, as determined by the micro- 
meter setting, is thus related to a certain position 
of the slidable contact and therefore to the corre- 
| sponding crank angle relative to 1.D.C. By repeating 
| the procedure for various micrometer settings a 
| diagram of valve lift to a crank angle base can be 
| plotted. The writer has made use of this method, 
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method, a light source is arranged to revolve on 
the flywheel of the engine (its angular position 
being immaterial), and a fixed circular scale is 
arranged alongside, calibrated in degrees. The 
| light is observed fromabove through a pair of mirrors, 
|one being fixed and the other pivoted so that it is 


|| tilted by the lift of the injection valve pintle. 


| When the fuel injection is cut out, the horizontal 


} | projection of the circular path of the light source | 
j | is observed as a continuous straight line, but injec- 


| tion results in a sharp deviation of the line at a 


though difficulty was experienced in devising a 
slidable spring contact capable of standing up for 
any length of time to the combined impact and 
rubbing actions of the flywheel contact stud, 
even at engine speeds as low as 500 r.p.m. 

Another electrical method of measuring the igni- 
tion delay directly has been described by Boerlage 
and Broeze. A circuit is closed by the contact 
of the valve pintle with the stop which limits its lift, 
or, alternatively, if the regularity of its opening 
can be relied upon, by a simultaneous contact 


}erank angle which can be read off the scale seen|on the camshaft. The circuit is opened again 


| | alongside the light path. The crank angle at which| by a bouncing pin at the instant of detonative 


the detonative pressure rise occurs can be similarly | pressure rise, so that a voltameter or damped 
observed by causing the pivoted mirror to tilt by | wattmeter in the circuit provides a measurement 
the action of a bouncing pin and diaphragm | of the delay period. The method has the advantage 
instead of the valve pintle. No permanent record | of giving the average value of the ignition delay 
is obtained, though probably this could be done if | over a period. Against this and similar methods 
desired by directing the light from the tilting mirror | depending on the contact between the valve pintle 
on to a photographic plate, as in the normal optical | and its stop to record the beginning of injection, it 
indicator. ;may be objected that, the injection begins as soon 

Another simple and, in theory, « xtremely sensitive | as the needle valve leaves its seating, so that its 
method of recording the lift of ihe needle valve, | contact with the stop records not the true beginning 
has been described by Blache. It consists in| of injection, but only the instant at which the full 
extending the valve pintle through the end cap| port opening becomes available for injection, 
of the injector body, so as to come iato contact|On the other hand, it may be argued that since 
with the free end of a light cantilever leaf spring. | the lift of the valve is extremely rapid and the full 
This spring is attached to the spindle of a micro- | port opening is not available, only a relatively small 
meter, which is insulated electrically from the engine. | quantity of fuel can be injected during the lifting 
For a given needle lift, contact occurs when that} period, and therefore the instant of full opening 
lift is pre-determined by the micrometer setting, | constitutes the true beginning of effective injection. 
further lift merely deflecting the spring. This pair) The method to be described was developed on a 
of contacts is wired in series with a second pair, |McLaren-Benz ante-chamber engine which forms 
so that a battery circuit is completed through a|one of the items of the laboratory equipment 
pair of headphones only when the closing of both of the City and Guilds Engineering College. This 
pairs is exactly synchronised. The second pair | engine is fitted with a Dalby-Watson optical indica- 
consists of a stud projecting from the flywheel rim, | tor, and the object in view was the recording of 
either in line with, or in known angular relation | the fuel injection period on the same photographic 
to, the crank, and a slidable spring contact whose! plate as the cylinder diagram. The method is 
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applicable only to engines using nozzles of the pintle | record to about 8 minutes. A typical record is | 
or spring-controlled needle-valve type, since it | shown in Fig. 4, which illustrates the variation of | 
depends on the contact between the pintle and its the injection period with load. The out-of-phase Alternating-Current Practice. By C. H. CLaupe Cooxe 
stop. An attempt was first made to record the | indicator diagrams for full and no-load are added,| London: Crosby Lockwood and Son, Limited. | Prics 
injection period photographically by utilising) and show clearly the fluence of load on the delay| %°- 6d. net.) 
the duration of the contact between pintle and stop} period. The diagram indicates that even under | Tux sub-title of this book is ‘** A Handbook for those 
to maintain an electrical circuit through a neon | no-load conditions the pintle strikes the stop,| Engaged in Electrical Installation Work, with 
lamp, which was chosen because of its rapid response. | despite the reduced fuel pressure due to the bye-pass | Special Reference to the Change-Over from D.C. to 
It was hoped that by using the neon lamp as/ governing system used on this engine. The injec-| A.C.,” and it is intended for practical wiremen 
the light source of the optical indicator (the pressure | tion period is read off the diagram by superimposing | and installation engineers, many of whom may find 
mirror of the indicator being fixed), a record might | on it a photographic calibration grid; it varies | difficulty with standard text-books without 4 
be obtainable on a fast photographic plate. With | in this case from 36 deg. to 22 deg. of crank angle | sound knowledge of mathematics. Long experience 
this object, the injection valve housing was modified from full to no-load, and shows a nearly linear | has taught us to go very warily with books framed 
as shown in Fig. 1, page 469, the adjustable screwed | relation with the load. on this pious intention; at a very early stage in 
stop being replaced by another stop @ held in place For taking the indicator diagrams a Pointolite | this book the reader is introduced to formule in 
by the gland-nut 6, and electrically insulated from | lamp is used as the light source. Since it would | BxC-D 
the housing and spring by the fibre washers and| be inconvenient to change the source of light | 
sleeves ¢. The valve lift was carefully adjusted to| from Thyratron to Pointolite and vice versa, the | 
the original setting by adjusting the thickness of the | Thyratron is mounted directly in front of the pin- | the poor practical man is told that B — EA 
fibre washers and adding thin copper washers as| hole and a small stainless-steel mirror is interposed | : _C-—D 
necessary. The Pointolite lamp of the indicator | between the two so as to direct the light from the | It would be much better to give such a beginner an 
was then replaced by a small 200-volt Philips | Pointolite placed beneath it, on to the pinhole. To | Clementary book on algebra, or to recommend a 
neon lamp wired in series with the mains and the | allow of the mirror being swung aside when the | mathematics class, so that he might become con- 
injection valve stop contact, the engine being|Thyratron is used, it is mounted on a spindle | VerTsant with the proper meaning of signs and 
connected to the earthed wire of the supply. The| carried by an extension of the indicator focusing | brackets. E assing on to elementary considerations 
arrangement worked satisfactorily, but the results|tube. The spindle can be rotated by a milled | of alternating currents, graphs are shown for the 
were disappointing owing to the very low actinic| head shown on the right in Fig. 3 which carries | POWeT in an alternating-current circuit. Here there 
value of the neon discharge. With the engine at/an indexing pin. This registers with either|™. neither base line nor scale, making the effect 
rest and the injection valve contact shorted, the|of two holes drilled in an indexing plate, in| Without meaning. This absence of a base line 
image of the neon “spot” could be seen in the} such angular relation that one gives the correct pre forms one of the chief objections to the next 
ground glass screen of the camera, but a very lengthy | mirror setting for directing the Pointolite light | “b®Pter, on capacity and inductance, and renders 
exposure was required to record it even when a|on to the pinhole, while the other holds the difficult what should really be simple. “ The 
hyper-sensitive panchromatic plate was used. With| mirror out of line with the pinhole and Thyratron. current will lag the voltage is hardly a commend. 
the engine running, and the pressure mirror of |The changing over from one light source to the able example of the author’s phraseology. » 
the indicator at rest, so that the spot, reflected| other is therefore done simply by re-indexing the On the subject of alternating-current circuits, 
by the stroke mirror, traced out a short line on the | mirror. the installation engineer 18 introduced to the 
plate during the injection period, no record could Precise information on the time taken for the | my “ ae of the mesh connection en follows : 
be obtained. growth and the decay of the mercury are appears | Now in practice the number of wires is always 
It was then suggested that the Thyratron tube, | to be lacking, but it is understood to be of the order | reduced”; so we come from six to three. The 
a special form of mercury-arc rectifier, might| of 0-01 milliseconds. At an engine speed of 1,000 | St@tement has at least the merit of truth, but the 
provide a more actinic light source with a satis-| r.p.m., this corresponds to 0-06 deg. of crank-angle, | why and wherefore are not explained, nor is any 
factorily rapid response. The Thyratron is pro-| a figure well within the accuracy to which the photo. | #ttempt made to show why such reduction is 
vided with a control electrode (grid) arranged | graphic record can be read. An attempt was, permissible. 
in such a way as to control the electric discharge | however, made to check the Thyratron record We do not propose to comment further. The 
between the anode and cathode. A mercury/| independently by using a modification of Blache’s chapters on plant may be somewhat more satis- 
vapour are occurs whenever the cathode voltage | synchronous contact method outlined above. A factory, but for first principles, practical men are 
exceeds that of the grid by a certain critical amount. | nickel stud was screwed into the flywheel rim in recommended to rely on the old-fashioned exact 
When used normally as a rectifier, the arc ceases | line with the crank, and a slidable contact consisting | #24 critical methods which do not attempt to 
at the instant when the anode voltage becomes | of a cantilever clock spring, damped by a rubber escape elementary mathematics. After all, the 
zero, so that by applying a grid voltage in phase | wedge, arranged to work on a calibrated circular training of the mind to —— soundly “ jest * 
with that of the anode, current is allowed to flow| scale concentric with the flywheel. As it was not useful to wiremen and installation engmeces a6 it is 
during the positive half of each cycle. For the | required to indicate the lifting period of the injection | to any other members of the community. 
present purpose, since the valve was to be used | valve, the micrometer stop was unnecessary, and the | 
merely as a mercury-vapour light source, it was| contact furnished by the insulated stop of the | The Principles of Physical Metallurgy. By Dr. G. E. Doan. 
necessary only to maintain a steady direct-current injection valve was wired in series with the flywheel! London: McGraw-Hill Publishing Company, Limited. 
voltage at the cathode and grid, and to use the| contact, a 12-volt battery and a pair of head-| [Price 18s. net.] 
anode voltage as the are control switch. With the engine running, the slidable| As soon as one takes up a book with a title such 
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the following manner: ‘“ Suppose A 


E ; 
then C — D must be treated as one term.”” Whence 











The | phones. 


connections are shown in Fig. 2, in which d is| contact was then adjusted until a regular click| as that given to Mr. Doan’s work, one tends to 





the Thyratron base, e the anode cap, f the grid, 
gg the two-volt cathode supply, A the stop and j 
the pintle. The type of Thyratron used is provided 
with a standard 4-pin base, fitting the ordinary 4-pin 
valve holder. 
Fig. 3. The intensity of the are discharge is 
not uniform throughout the tube, and it was neces- 


sary to adjust the position of the latter until the | 


most brilliant area was in line with the pin-hole 
of the indicator. Trial showed that a good photo. 


graphic record of the injection period could be 


obtained with an exposure of about 4 minutes, 
using Ilford hypersensitive panchromatic plates. 
On attempting to shorten the necessary exposure 
by increasing the Thyratron anode current, it was 
found that the apparent injection period varied in 
length, in one extreme case extending throughout 
the cycle. At the same time, it was noticed that 
the arc discharge was irregular, which suggested 
either irregularity of the injection valve or arcing 
at the stop contact. The anode current was there- 
fore reduced step by step and a diagram of the 
apparent injection period taken for each observed 
value of the current. It was found that the apparent 
injection period, though always starting at the same 
point, decreased in duration as the current was 
reduced down to about 0-3 amperes, after which its 
length became constant. This confirmed the 
theory that arcing had been occurring at the stop 
contact, and the reduced anode current necessary 
to eliminate it increased the length of exposure 
required for an adequately dense photographic 


Its position is clearly shown in| 


| was heard in the ‘phones, the corresponding crank | compare and contrast it with an established work 
jangle for the beginning of injection being then | such as that of Rosenhain. The American manner 
|read from the scale. The slidable contact was|of presentation may be anticipated, and in this 
| then moved in the direction of rotation until the | volume certainly variations from the normal method 
| clicks ceased, so determining the crank angle for|of compiling and arranging facts on physical 
| the end of injection. In theory, this method is | metallurgy will not be sought in vain. Variations 
| quite precise. in order of presentation are naturally common, 
| It is entirely free from either mechanical or|for each author has his own ideas, and his own 
|electrical lag, since what is being determined | schemes for imparting originality. A first cursory 
is simply the simultaneity of the making of two| scanning of Mr. Doan’s volume brings one to 4 
contacts, the "phone acting merely as an indicator | halt at page 251, where photographs are reproduced 
that this has been achieved. In practice, though|of heavy forgings being cut through by oxy- 
| one of these contacts—that at the injection valve— | acetylene flames, while the surrounding text 1s on 
is instantaneous, the flywheel contact is inevitably | ““Some Modern Uses of the Welded Processes. 
of some duration. In the present instance, as| The reason is that Mr. Doan has been sufficiently 
measured by the length of that part of the spring | original to enliven his work with examples of the 
surface which had been polished by sliding contact | manner in which physical metallurgy forms the 
with the flywheel stud, the make and break occupied | basis of much practical procedure. He might have 
about 0-25 deg. of crank-angle, and it was found | entitled his book ‘‘ The Principles and Practice ol 
|impracticable to reduce it if a clearly audible| Physical Metallurgy,” for under the heading o 
click was to be obtained. This has the effect of | ‘‘ Metal Technology ” he includes not only details 
| introducing a possible error of the same amount/| of heat treatment, surface treatment, commercial 
| into the crank-angle measurement, so that the results | alloys and processing, but a chapter on “ The Shaping 
| could not be relied on to check exactly the more | of Metals.”” Among further striking illustrations, 
| precise measurement given by the Thyratron.|the insertion of a 6-ft. aluminium disc oe 
| It is suggested that, in conjunction with an optical | spinning lathe and the spinning of it into a tan 
| indicator, the technique described provides a simple | bottom are given. 

and accurate method of indicating the fuel injection! So much for originality. If examination © 
| period and hence measuring the ignition delay | carried deeper into the contrast with standard 
on engines using pintle-type nozzles, as well as| texts, omissions or abbreviations will be found 
| being of more general application as a research | which will be considered good or bad according © 
particular tastes. In the chapter on metal testing 








instrument. 
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the Charpy machine is discussed, while the Izod is 
omitted, although disadvantages of the former, e.g., 
that the pendulum blow is not solely used in break- 
ing the test piece at the notch, are not stated. A 
section on the physics of metals includes chapters 
on states of aggregation, change of properties 
with temperature, and on annealing and deforma- 
tion. The intermediate section of the book, 
“ Metallography,’’ devotes 80 pages to binary and 
ternary alloys, and ends with the survey of the 
properties of alloys, their conductivities for heat, 
magnetic properties, chemical properties, and 
corrosion. The latter subject is treated more fully 
than in Rosenhain’s work, but the virtue of this 
extra allocation of space in a volume with such a 
title is doubtful, for corrosion is essentially chemical. 
It is, on the other hand, rather surprising to find no 
details of the potentiometer or of thermo-couples, 
the cooling curves for pure metal being merely out- 
lined, no details being given as to how they are 
obtained ; nor is there any information on the 
construction of the metallurgical microscope. 

In the chapter on the testing of metals, the 
Brinell method of testing hardness is followed by 
a description and diagram of the Rockwell test. 
On a rather different scale is the dismissal of the 
Sclerescope in three lines, with the laconic remark 
that “‘ hard rubber seems to be harder than steel in 
this test, but the test has many uses.” The last 
clause seems to amount to an admission that more 
information should be given. Not a single extenso- 
meter is described in the volume. There is a strong 
bias on the industrial application of facts, which 
certainly makes the book readable, though it 
cannot be recommended as a complete substitute 
for the classics from the pens of English authors, 
particularly to students. The volume will prove, 
however, an invaluable addition to the libraries of 
those who seek to render them complete, and to 
those who seek a different version with new facets to 
brighten the design. 





Die Metallverfliichtigungsverfahren mit besonderer Beriick- 
sichtigung der Herstellung von Zinkoxyd. By Dr.-Ing. 
Orro Bartu. Halle: Wilhelm Knapp. ([Price, 15.50 
marks. ] 

For a concise survey of the present position of an 

industry or a technical subject it is often necessary 

to refer to German texts. One may search, for 
example, through American works on wood dis- 
tillation, an industry in which America takes pride 
of place, but never find anything so succinct, so 
free from unnecessary detail, as Dr. Bugge’s Holz- 
destillationsprodukte. The volume by Dr. Barth 
under review is a comparable example of what it is 
possible to compress into a small volume concerning 
all those processes depending directly or indirectly 
on the vaporisation of metals or their compounds. 
Anyone starting to read this work will, undoubtedly, 
carefully go through the whole of the 250 pages 
before finishing with it, to make sure of not missing 
anything. The volume is the fourth of a series 
under the title Die Metallhuttenpraxis in Hinzeldar- 
stellungen. It is written with the intention of 

“filling a gap”; yet this stale metaphor may be 

forgiven, for the volume arouses astonishment at 

so much knowledge having accumulated in this field. 

The excuse is also offered in the introduction that 

certain of the thermal data come from older works ; 

yet this is no drawback, for wherever possible the 
most recent values for boiling and melting points, 

&c., are included, and the sources of the data given— 

an important point. 

ine receives special attention, as indicated in 
the title. Theoretical considerations such as vapour 

Pressures, equilibrium between zinc oxide and 

reducing agents, influence of physical conditions 

of the oxide and coal, are detailed, followed imme- 


diately by practical application ; for this is a very | tive work, because this gas contains an even number 
Indeed, reference is made to every | of electrons and is still paramagnetic. 


practical book. 


instance in which a metal or metallic compound | 


can be vaporised with possible practical application. 
The volume passes from an introductory chapter on 
Volatility to thermal data and then to vaporisation | 
Processes, the elements Zn, Pb, Sn, Cd, As, Sb, 
being treated together with those metals of which 
the chlorides are volatile. Chlorination processes | 
include the Goldschmidt detinning process, and the 
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| chlorides is discussed. Next comes a description 
of actual practice and plant used. In so short a 
volume with a metallurgical and chemical bias, one 
would hardly expect the many plants to be treated 
in a detailed manner to satisfy the engineer or the 
chemical engineer. The book is a survey, a sum- 
mary ; yet it could be wished that better diagrams 
had been included. The latter have been repro- 
duced without necessary modifications. In diagrams 
of Wetherill retorts, English labels will surprise 
German readers less than the numbers on the 
sections of the Bartlett plant, with no clue to them, 
will mystify those unfamiliar with this plant. 
Moreover, the illustration of the Dartford installa- 
tion of the Coley process should not be taken as 
typical of the magnitude of Coley plants. 

Faults in illustration can, however, be forgiven 
in so useful a book. Processes using travelling 
grates, shaft retorts with briquetted charges, rotary 
retorts, converters—all are surveyed. There is an 
account of the Philippon process developed at 
St. Etienne and applied by the Vieille Montagne 
plant. One metal which might well have received 
attention in view of recent developments is thallium. 
The book is not confined in usefulness to the metal- 
lurgist, for every chemist will find it of interest and 
use. In dealing with antimony oxides, for example, 
the types of oxide are classified according to their 
intended application in chemical industry, in 
producing the metal, and in making pigments. The 
volume concludes with tables of statistics of concerns 
producing zinc oxide and zinc white, of imports and 
exports of the principal countries, and with a list of 
German patents on metal vaporisation which have 
appeared since 1920. 





Physical Principles and Applications of Magneto- 
chemistry. By 8. 8. Baarnacar and K. N. Maruor. 
London: Macmillan and Company, Limited. [Price 
21s. net.) 

Tuts volume is devoted to a comprehensive study 

of magnetism and molecular structure, and is a 

worthy companion to the well-known classic on the 

subject Magneto-Chemie, which was published 
in 1911. Extensive researches have been carried 
out on the subject during recent years and these 
have considerably augmented our knowledge of 
chemical constitution. The modern tendency 
appears to be for atomic theories to develop in 
close relationship with advances in spectroscopy ; 
also the values of magnetic susceptibility of ele- 
ments and compounds can be utilised to get informa- 
tion on atomic and molecular structure. The large 
magnetic fields obtained by Kapitza have brought 
magnetism to a stage of technical development 
when a co-ordinated effort may open up wide vistas 
of knowledge not only of magnetism itself, but also 
of its allied subjects. The authors of this volume 
present a fairly complete account of recent progress 
in this fascinating field of scientific investigation. 
After some preliminary chapters dealing with the 
historical aspects and some theories of susceptibility 
measurements, the text proceeds to discuss spectro- 
scopy and atomic structure. Reference is made to 
the many attempts to account for the magnetic 
behaviour of the atom on the basis of the spectro- 
scopic properties and a brief outline is given of the 
success obtained by the quantum mechanical theory 
in bringing about a rapprochement between the 
classical theory of dynamics and the quantum 
theory. In studying di- and para-magnetism, the 
authors make a survey of the Langevin theory of 
dimagnetism, polyatomic molecules, and arguments 
for the constitutive correction factor in Pascal’s 
additivity law. Oxygen and nitric oxide constitute 
the two best known examples of paramagnetism in 
the gaseous state ; the case of oxygen is of peculiar 





interest and has been responsible for much specula- 


When con- 
sidering magnetism and valency, the authors refer 
to the simplicity of the attempts of Sidgwick, 
Bose and Ray at explaining the magnetic behaviour 
of complex molecules. The Barkhausen effect is 
assuming great importance, as it is capable of 
yielding accurate and valuable information regarding 
the magnetisation process. This effect also promises 


the intrinsic study of ferro-magnetic materials. 
A detailed investigation of the magnetic properties 
of colloidal metals and anisotropic compounds is 
destined to lead to further interesting results and 
in the latter chapters of the volume the authors 
consider the contribution which the study of the 
magnetic properties of substances has made to our 
knowledge of molecular structure, and give some 
brief indication of the application of our knowledge 
of magnetic properties of substances to industry 
and to chemical investigations other than those of 
molecular and atomic structure. 





River Work Constructional Details. By H.C. H. Saentron 
and F. E. H. SHenron. London: Sir Isaac Pitman 
and Sons, Limited. [Price 12s. 6d. net.] 

Tuts somewhat slender volume gives the impression 
of an interesting collaboration between two authors, 
the elder of whom is apparently steeped in experience 
and the younger very keen on new methods. It is 
interesting in that it deals with so many problems 
of the hydraulic engineer which are too often 
regarded as being so obvious as not to require the 
assistance of a textbook. Indeed, the remark in 
the preface is worthy of attention and which is to 
the effect that theory can be more easily understood 
by those who have a clear idea beforehand of their 
objective. 

The earlier chapters give excellent advice to 
the engineer who has to deal with permanent river- 
embankment problems as well as those involved in 
the construction of temporary works. After dealing 
with the more permanent types of river structures, 
the authors, in Chapter VIII, refer to the problems 
of weirs, in which it is to be noted that they do not 
neglect the importance to the downstream side of 
suitable bed protection and water cushioning. 
Probably the most interesting part of the book is 
that which deals with the vexed question of auto- 
matic sluices, which, though ingenious in design, 
have been known to spring surprises on their 
designers after construction. There are, however, 
undoubtedly sites where such sluices are essential, 
and this work gives much useful information on 
modern types. 

The section dealing with river walls is, perhaps, 
a little disappointing in its scope, whereas a good 
feature of the book is the advice given, as, for 
instance, in respect of taking inshore soundings. 
The volume is well indexed, though any subsequent 
edition might be improved by being more carefully 
edited, and the excision of occasional loose state- 
ments, such, for example, as that on page 128, where 
Thames ballast is described as being located at 
Dagenham between the levels of 21 O.D. and 26 O.D. 
The remarks on pile-driving, though brief, are 
interesting, but the formula known as Sander’s 
Rule leaves the reader rather in the air as to what 
units the result of his calculation will be in. If it is 
intended to give the safe load in hundredweights, 
it appears to be a sound formula. 

In general, the book may be commended to those 

who, knowing their theory as regards the hydraulics 

of river work, are suddenly introduced to actual 
river practice. 








HOLLOW-GIRDER FLOORS. 
By Dr. Fritz voN EMPERGER. 


Tue method of floor construction, utilising hollow 
girders, which is described in this article represents 
a new development in the construction of concrete 
floors from pre-fabricated parts. It allows such 
floors to be erected rapidly and without the employ- 
ment of any shuttering, while the forms of the 
individual parts lend themselves to quick and 
accurate manufacture. The system has been 
employed in Vienna both for large buildings, such 
as the skyscraper in the Herrengasse, and for 
extensive housing estate schemes for workpeople, 
as, for instance, in Sandleiten. A large weaving 
mill with floors of this type has also recently been 
erected at Dugaresa, in Jugoslavia. The design 
has been developed from a system of floor construc- 
tion in which the beams, or girders, were pre- 
fabricated, and only the slab constituting the floor 
was formed in position. No reinforcement inter- 





to be of special value in investigating the nature of 


Possibility of applying the volatility of other! changes which chemical impurities bring about in| this type of floor. The method has now been 


connecting the members was found necessary with 
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carried further by utilising pre-fabricated floor 
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necessary shorter length also to be produced. 
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square inch), so that this form. of construction 


slabs, while at the same time the whole structure | choice of which type tube-making machine to em- | makes the employment of high-tensile steel an eco. 
has been stiffened by forming the beams together | ploy in any particular case depends largely on whether | nomical proposition for the reinforcement with cor. 
in pairs, so that the place of two comparatively | the plant is of a permanent or a temporary nature. | respondingly higher loads on the completed member. 


thin beams is taken by one hollow or tubular girder. 
The stiff members formed in this way are better 
adapted for handling and transport to the place of 
erection, while the resultant structure is more 
resistant to shock. 

The arrangement eliminates all concreting on the 
structure itself, and all supports during erection, 
other than the arrangements necessary for assembling 
the hollow girders in position. The girders are 
centrifugally cast, while a dense and uniform grade 
of concrete is obtained in the slabs by subjecting 





Fig. 3. 
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Fic. 6. EXAMPLES OF 


them to vibration during manufacture. If desired, 
interconnecting reinforcement binding the various 
members together may be employed, but, as already 
indicated, this constitutes a refinement, and not 
an essential in the design. If interconnecting 
reinforcement bars of this kind are employed they 
are incorporated in the pre-fabricated parts, the 
ends being left projecting. These are then covered 


in by, and secured in, the cement joints by which | 


the component parts are bound together. The two 
main types of floor are illustrated in Figs. 1 and 2. 


HoLLow GIRDERS. 





The less expensive type of 
temporary plant will, in the 
case of a large building, pay 
for itself in a single installa- 
tion. A characteristic ma- 
chine is illustrated in Fig. 7 
The costs are determined to 
a considerable extent by the 
number of forms required, 
and are influenced favoura 
bly if the number of types 


The first shows the lighter type of construction | of girder of different cross 


suitable for workmen's cottages and small indus- | 


trial buildings, the second heavier form being 
employed in blocks of flats and factories. This 
heavier construction is more resistant to vibration, 
affords better sound insulation. As in the 


shown in Fig. 2, the slabs are con- 


and 
arrangement 


nected by reinforcement to form a continuous floor, | 


so that the load is distributed over the whole width 
of the hollow girders, a somewhat leaner concrete 
mix may be used. In cases in which a flat under- 
surface is required, it san be obtained by a hanging 
lath ceiling, as indicated in Fig. 2. Various alter- 
natives are possible, of which the most suitable 
may chosen to suit particular conditions. 
Examples of some of the hollow girders, broken to 
show the reinforcement, are given in Fig. 6. 

The construction of the two essential parts of 
the floor, the hollow girders and the slabs, are best 
carried out in the immediate neighbourhood of 
the site on which they are to be employed. For 
the centrifugal casting of the girders, one type of 
form, corresponding to the longest stock length, 
is usually all that is required. This allows any 


be 


section is kept down to a 
minimum. The weight of 
the hollow girders is about 
84 kg. per metre (56 Ib. per 
foot), which is 
less than the corresponding 
weight of the two concrete 
beams which the hollow gir- 
der replaces. Further saving 
in weight is made if ad- 
vantage is taken of the stronger concrete obtained 
by the centrifugal casting of the hollow girders. 
Extensive tests have been carried out on these 
concrete members at the Technological Industrial 
Institute in Vienna, and it has been found that the 
centrifugal process produces concrete of high 
quality, so that the relatively small bearing surface 
of the slabs on the girders shown in Fig. 1 gives an 
entirely satisfactory construction. The high breaking 
load which the girders were found to exhibit is of 
particular importance. Calculation showed that 


somewhat 


the tension in the steel reinforcement at fracture | 


was 2,000 kg. per square centimetre (28,446 lb. per 


| cross-girder, is illustrated in Fig. 5. 
|tion is best carried out in reinforced concrete, as 


CENTRIFUGAL 


Fig. 8. 


The arrangement of the reinforcement connecting 


|the hollow girders with the slabs and between the 


slabs themselves is illustrated in Figs. 3 and 4. 
The most satisfactory connection with the reinforce. 
ment in the hollow girders is obtained by the 
employment of flat bars. The interconnection 
between one of the hollow girders and a wall. or 
The construc- 


the use of this material obviates any necessity for 
specially-formed ends on the hollow girders. The 
floor may also be carried on stancheons, or pillars, 
which may be made on the centrifugal machine, 


connection between the stancheons and _ girders 
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MACHINE FOR GIRDERS. 


Form FoR HoLitow GIRDERS. 


being made by reinforcing bars cast in the girders 
and left projecting. To ensure rigidity of the final 
structure, it is important all the parts should be 
properly embedded in the connecting concrete. 

A centrifugal casting machine with a small mixing 
machine and an equipment of 15 forms can 
produce 30 hollow girders a day if two shifts are 
worked. This corresponds to @ floor area of 
100 sq. m. to 150 sq.m. The forms, of which an 
example is illustrated in Fig. 8, may be constructed 
either of metal or armoured wood. The girders 
can be removed from the forms in from 8 hours 
to 10 hours after casting. The finished girders are 
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readily handled by crane, as they are less fragile 
than the flat beams that they replace. They may 
be rolled or dragged along the ground without risk 
ot damage. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 461.) 


We conclude our notice of the Institution of 
Naval Architects meeting with a report of the final 
session, at which Sir Archibald Denny took the 
chair, on the afternoon of Friday, April 3. 


THe CALCULATION OF FLOODABLE LENGTHS. 


In the absence of the author, the Chairman 
called on Sir Westcott 8. Abell to present the paper 
on * Flooding Characteristics and the Calculation of 
Flooding Curves,”’ by Rear-Admiral J. G. Tawresey, 
United States Navy. . 

Sir Westcott Abell described the paper as an 
attempt to achieve two main objects, namely, to 
make the necessary calculations by machines, and to 
standardise them by making them independent of 
scale. It proposed a short method whereby the 
flooding curves could be calculated directly by 
adding or multiplying machines, instead of the 
more usual planimeters, integrators, or integraphs. 
A uniform size was adopted for the body-plans 
used in the flooding calculations and for all diagrams, 
thus facilitating the use of information obtained 
from other vessels. All drawings were made on 
squared paper, which had the advantages of dis- 
pensing with graduated scales, promoting accuracy 
in plotting, and requiring no corrections to be made 
for shrinkage, and by gradually accumulating data 
for a number of ships it would be possible to arrive 
at an approximate subdivision in the early stages of 
design, simultaneously with the first estimates of 
the other main elements. 

The data and assumptions on which such a calcu- 
lation was based did not permit of absolute exacti- 
tude, but the method itself was arithmetically 
accurate. It depended on the general principle 
that the floodable length of a ship was a matter of 
geometry, and not of size. Two geometrically 
similar ships would have similar floodable lengths, 
and thus the same drawing would serve for both, in 
conjunction with a suitable scale. Hence a standard 
size was adopted for the flooding body-plan, having 
a maximum half-breadth below the margin line of 
10 in., and a depth of 10 in. to the lowest point of 
the margin line. Then any measurement on the 
plan could be transferred to the ship by multiplying 
by the appropriate scale factor. The drawings 
might be regarded as full-size drawings of a scale 
model. The unit for the ship was the foot, and 
that for the model was the 1-in. division on the 
drawings. All calculations were made in these 
units without reference to actual dimensions or to 
seale factors, until at the end the units of floodable 
length were converted to actual lengths on the ship 
by taking the same percentage of the ship’s sub- 
division length. The paper then proceeded to 
describe the method in detail, with illustrative 
examples, dealing severally with the process of 
finding the end points of flooding curves ; the special 
calculation required when the floodable length 
entered zones of different permeabilities; the 
modification of margin lines for different heights of 
bulkheads ; the treatment of appendages; and the 


comparative method of obtaining approximate | - 


floodable lengths from the corresponding particulars 
of existing ships. 

Mr. J. L. Scott, in opening the discussion, said 
that there were four important requirements in any 
method of calculating floodable lengths ; it should 
be (a) accurate ; (b) easy to use; (c) self-checking 
“s far as possible; and (d) readily adaptable to 
changes introduced into the design while the work | 
Was in progress. The author sought to achieve a| 
minimum of mental labour by employing a standard 

‘ramework.”” The calculation itself (as in all 

et methods) comprised the evaluation of (1) the 
amount of lost buoyancy ; (2) the position of the 
lost buoyancy; and (3) the determination of the 
floodable length. There was no royal road to the | 
‘olution of the third item. The author's method | 
Was sufficiently accurate, but was not notable for | 
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| facility in use. He (Mr. Scott) believed that the 
use of adding machines involved a greater risk of 
individual errors than did his own method (see 
Trans. I.N.A., vol. lxxvii, page 92, 1935), owing 
| to the transfers of figures to and from the machine. 
|The author’s proposed method did not commend 
itself to him for its self-checking properties, nor for 
determining the effect of changes, and he could 
not see that any appreciable saving of time or 
labour could be expected when special distorted 
body sections required to be made in each case 
before starting the calculation. He would prefer to 
use the ordinary body plans, which normally would 
be available already from the estimates, calculations 
of weights, &c. Sub-division was only one item 
in the designing of a ship, and time was valuable. 
He thought, however, that the author’s suggested 
body plans might be usefully employed if they 
were systematically recorded for completed ships. 

The author appeared to distrust the integraph, 
but the experience at Armstrong College was that 
the integraph was the most accurate of all methods. 
The paper proposed a standard body plan 20 in. 
wide and 10 in. high, but it was not clear what 
happened outside those limits on the plan. For 
example, using the depth-scale factor for the sheer 
was not necessarily accurate. He also found 
several features to criticise in the forms used by 
the author to tabulate his results; some of them 
were difficult to follow, and the methods of calcula- 
tion seemed complicated, though possibly some of 
the artifices employed were due to the limitations 
of the calculating machines. The author’s proposals 
for a modified margin line appeared to be sound in 
principle, though he (Mr. Scott) could not reconcile 
some of the figures given in that connection. 

Mr. J. G. Johnstone commented that this was the 
third paper of its kind to be presented in recent 
years, and expressed surprise that such papers 
should be produced without any reference being 
made to the standard methods of calculating 
floodable lengths, as laid down by the Board of 
Trade. The construction of a flooding curve was 
not the end of the problem—after it came the 
question of permeability. The advantages of 
standardisation, claimed for the proposed method, 
already applied to the existing diagrams ; it was a 
matter of seconds only to employ the corrections 
standardised in the Board of Trade curves. 

The chief difficulty was that the bulkheads must 
first be spaced in order to obtain the floodability. 
There had been some criticism of the degree of 
accuracy obtainable by using the standard methods, 
but, he pointed out, high accuracy was not essential 
in the initial stages. There was no trouble in 
spacing the bulkheads at the ends, and machinery 
spaces seldom offered any great difficulty, especially 
in large ships; usually it was a question of one, 
two, or three bulkheads only. The only snag in 
the technique of calculation in that respect was that 
the engineering department so seldom appreciated 
the true meaning of the word “ tentative.” They 
would be given a provisional bulkhead position, and 
before it could be confirmed they had finished 
their engine-room drawings. The Board of Trade 
diagrams were suitable for a very wide range of 
requirements, and such papers as that of Admiral 
Tawresey were no more than schemes for preparing 
similar curves. He had been under the impression 
that the International Convention had come to an 
agreement on the basis of the Board of Trade curves, 
yet the paper did not mention them at all. 

Sir Westcott Abell, in acknowledging, on behalf 
of the author, the contributions to the discussion, 
observed that there was no international method of 
calculating floodability. Other countries would not 
accept the Board of Trade curves as sole arbiters of 
subdivision, but reserved the right to use any direct 
method. 

ELEcTRIC WELDING IN CRUISER CONSTRUCTION. 

The concluding paper of the 1936 Spring Meetings, 
presented by Mr. C. E. Sherwin, R.C.N.C., dealt with 
** Electric Welding in Cruiser Construction.”’ We 
hope to reproduce an abstract of this paper in a 
future issue of ENGINEERING. 





The discussion was opened by Mr. C. S. Lillicrap, 
M.B.E., R.C.N.C., who explained that he had been 
responsible, under the Director of Naval Construc- 
tion, for the work described in the paper; which, 
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he stated, was to be taken as representing the 
experience and the views of the men who had had 
to carry out the work and to solve its many problems 
as they arose. He could assure shipbuilders that 
it was only by facing up to these problems that they 
could be solved, for they were inherent in a new 
process applied on an extensive scale. The author 
had referred to the necessity of close co-operation 
between the drawing office and the building berth 
in developing the technique of welded construction, 
and this he wished to emphasise as being absolutely 
essential. He added that the ship which was the 
subject of the paper had been in service for nine 
months, and that no sign of weakness had been 
detected in the welded work. 

Mr. A. T. Wall, 0.B.E., continuing the discussion, 
expressed the opinion that there had been too much 
talk in connection with welding, in proportion to 
the amount of practical work carried out. The 
welder himself could accomplish a great deal by the 
exercise of his own ingenuity. With reference to the 
operating details given by the author, he asked how 
it was that fifteen welders, requiring 100 amps. each, 
could be safely connected to a circuit carrying only 
600—700 amps. Also what was the method of pay- 
ment ?—that was an important matter. He thought, 
although records might show that the cost of welding 
was no more than that of riveting, most builders 
would prefer riveting in cases of urgency. He would 
like to know why it had been decided, in the present 
instance, to weld the forward 80 ft. of the hull— 
the part of it that would be most severely punished 
in service. A great deal was made of the question 
of distortion ; but it was quite possible to distort a 
riveted job. 

He agreed with the author regarding the necessity 
of co-operation with the drawing office. His own 
firm, Messrs. J. Samuel White and Company, had 
offered their draughtsmen a course of welding in- 
struction, and although, to avoid interference with 
the work, the instruction had to be given in their 
own time, all but one of the draughtsmen had 
accepted. At Cowes they had built a welded yacht, 
75 ft. long—a difficult piece of work, but it had 
proved quite satisfactory. Doubts had been ex- 
pressed, whether it would be possible to produce a 
hull with a “ yacht finish,” but they had succeeded 
in doing so. Referring to the diagram illustrating 


|the method of building up the cruiser’s stem, 


Mr. Wall considered that it made a better job than 
the ordinary riveted stem, built around a stem bar. 
He welcomed the paper, for none of its kind had 
been given previously before any society. 

Mr. B.S. Varty, speaking of the author’s references 
to the air-testing of welds, said that, in his experience, 
effective air-testing was more difficult than water- 
testing, and thought that stopwaters could not safely 
be reduced or omitted in a welded structure. He 
was sceptical about the relative cheapness claimed 
for welding in comparison with riveting. There 
was no room for guesswork in welding ; it called for 
good men, and they had to be adequately paid. He 
would like to hear the author’s views on the welding 
of engine seatings; for his own part, he would 
prefer not to weld them completely. 

Mr. J. M. Murray, B.Sc., commented that there 
was plenty of literature about welding principles, 
but not much about welding technique, to which 
the paper was a useful contribution. The difficulty 
of distortion could only be avoided by setting out 
an exact routine and sequence of operations. The 
only real trouble that the author appeared to have 
encountered was the cracking of ‘‘D”’ steel. He 
inquired whether, if cracking was experienced at 
the ends of long welds, intermittent welding would 
not produce better results. 

Mr. W. G. John, R.C.N.C., considered that many 
of the difficulties described in the paper should dis- 
appear automatically when the welders became 
more fully trained. Watertightness, for example, 
depended principally upon the skill of the welder. 
The author had referred to a six weeks’ training 
period, but in his own opinion no fixed period could 
be specified where so much depended on the indivi- 
dual man. He did not agree with the practice of 
first setting the trainees to work on tacking ; it was 
preferable to work a sandwich system between the 
training school and the building slip and to give the 
men work appropriate to their progress. Some very 
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good fillet welders could never succeed in making a 
good butt weld. He thought that the most per- 
sistent fault among welders was undercutting. One 
main principle in planning welding work was, that 
1 fillet weld must never bridge a gap. With reference 
to the breaking away of “ D” and “ D1” plate, he 
thought that this might be due to too rapid cooling. 

At this point, Sir Archibald Denny, inter- 
vened from the chair to explain that, as the hall of 
the Royal Society of Arts was required for another 
it would be the 
although his list contained the names of 
a number of other intending speakers. He asked that 
they would be good enough to send their remarks to 
the in writing. 


meeting, necessary for him to close 


discussion, 


secretary 





ELECTRIC LOCOMOTIVES FOR THE 
PENNSYLVANIA RAILROAD. 


Ar the beginning of 1933, the main line of the 
Pennsylvania Railroad between New York and Phila 
delphia was converted to electric traction and, though 
to begin with the service was operated by the existing 
locomotives, in July, 1934 28 new units were ordered 
for dealing with the traffic. These locomotives have 
substantially the same mechanical and electrical charac 
teristics as those which were being used for hauling 
goods trains on the electrified sections of the system, 
but in order to reduce the wind resistance, the 
original box pattern cab was replaced by one of stream- 
lined design. The frame is. generally speaking, un- 
changed, but, as will be seen from the views given in 
Figs. 1 and 3, the single motorman’s compartment has 
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been placed in the centre, the front has been 
rounded, and the sides tapered, so as to pro- 
vide a streamlined contour right back to the 
cab. At the same time, the upper part of 
the body has been back on each side, 
so that the driver has a clear view in both 
directions. As will be clear from Fig. 2, the 
modified locomotives, like their predecessors, 
are of the 4-6-4 type, and have an overall 
length of 62 ft. 8 in. They are fitted with 
three twin motors with an aggregate output 
of 3,750 h.p. at 63 m.p.h., at which speed 
they are capable of exerting a continuous 
tractive effort of 22,300 lb. The maximum 
speed is 90 m.p.h., and the starting effort 
250 lb. The total weight is 394,000 Ib., 
and that on the driving wheels 229,000 lb. 
In the early part of 1935 the Pennsylvania 
Railroad also converted the main line be 
tween Philadelphia and Washington via 
Baltimore to electric traction, thus enabling 
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trains to be operated by this method be 
tween New York and the capital, a distance 
of 225 miles. This conversion, which involved 
about 615 miles of track, permits the journey 
between the two terminals to be completed at an aver- 
age overall speed of 60 m.p.h., 
stops. As a preliminary to the inauguration of this 
two new types of locomotive were designed, 
and one of each was built in the spring and summer 
of 1934. These were known as classes GG, and R,, 
and after extensive tests the former was selected for 
service. Subsequently orders were placed for the con- 
struction of 57 of these units. 

As will be seen from Fig. 5, the GG, locomotives are 
of the 4-6-6-4 twpe, and have an overall length of 
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with six intermediate | 
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the total weight being 460,000 lb. They 
giving 4,620 H.P. at 


in 


79 ft. 6 in., 
are fitted with six twin motors 
full speed. The weight one ach driving axle is 50,000 Ib 
The two cast-steel articulated frames are connected 
the inner ends by a ball-and-soc ‘ket joint ; Part of 
joint can be seen in Fig. 10, Plate X XIX, which 
shows the main frame being machined. This jomt 
allows relative movement between the two portions 
for easy running round curves, but on straig ght 
lengths is inoperative, and the two parts are kept 
in alignment by a restraining device. This restraining 
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34,300 Ib., while an air-cooled transformer 
suitable for this duty would weigh 33,800 Ib. 
Of this weight, 9,300 lb. is accounted for by 
the auxiliary apparatus. This includes the 
usual protective equipment and low-tension 

_ contactors, all of which is mounted directly on 
the tank. 

A supply from the low-tension side of the 
transformer is given through three sets of 
control gear, the position of which is also shown 
in Figs. 6 and 7, to the six traction motors, one of 
which is connected to each driving axle. Each 
motor weighs 14,500 Ib. and consists of a 
single fabricated stator frame so as to give 
minimum weight and maximum strength. The 
windings are laid in semi-enclosed slots in the 
laminated poles and are arranged so that the 
commutating, compensating and exciting wind- 
ings are all connected in series. The windings 
on each of the twelve poles consist of a con- 
tinuous mica-insulated coil and those forming 
each winding are connected in parallel by 
silver soldering to mica-insulated rings. Two 
commutating field strengths are available, so 
that the optimum commutation shall be availa- 
ble at both high and low speeds. The two 
armatures of each motor, which are carried 
in roller bearings, are designed for an operat- 
ing pressure of 230 volts to 300 volts each. 





device consists of a pair of rollers which are mounted |These motors are permanently connected in three 


on the cab structure and are forced by springs into 
notches on the frame when the two portions of the 
locomotive are in line. The cab itself consists of a 
heavy trussed structure, which is supported from the 
frames by centre plates and spring pads. One of 
these plates is so designed that longitudinal movement 
between the cab and the frame is possible. Further 
support is provided by four side bearings, each of 
which consists of a plunger and a number of springs. 
This assembly is placed between the two inside axles 
on each driving bogie. Rivets have been mainly used 
for fastening the various parts of the cab, but the 
sheets forming the sides and roof are welded, butt 
joints being employed to give a smooth exterior. As 
in the modified standard locomotive, a streamline 
contour has been adopted. 

The leading and trailing bogies, which have a wheel- 
base of 8 ft. and a wheel diameter of 36 in., consist 
of cast-steel frames and are equipped with a centring 
arrangement by means of which swaying and the 
generation of oscillations are prevented on straight 
tracks, This arrangement, whose effect is reduced on 
curves so as to permit the wheels to align themselves 
with the minimum of restraint consists of a spring and 
lever. The completed frame is shown in Fig. 9, 
Plate XXIX, while Fig. 11, Plate XXIX, and Fig. 12, 
page 482, show the cab in different stages of con- 
struction 

The lay-out of the main driving equipment and of the 
various auxiliaries will be clear from the elevation and 
plan given in Figs. 6 and 7, Plate XXIX. Single-phase 
electrical energy is obtained from a trolley wire at a 
pressure of 11 kV and a frequency of 25 cycles through 
two pantographs. These pantographs are connected 
by a *bus bar and in case of breakdown can be lowe-ed 
sud earthed through either a manual or a pneumatic 
earthing switch. The “bus bar is solidly connected 
to the high-tension side of the main transformer, 
the sub-station circuit-breakers being relied upon to 
cut off power from the trolley wire should a serious 
electrical fault occur on the locomotive. The main 
transformer which, as will be clearly seen from Figs. 6 
and 7, is mounted in the centre of the cab along 
with its control gear, has a capacity of 4,800 kVA and 
steps the line voltage down to a pressure of 1,408 volts. 
The windings are immersed in oil, which is circulated 
and is cooled by air. The increase in efficiency made 
possible hy the use of this method of cooling has been 
obtained without the unit being much heavier or larger 
than a transformer of the ordinary air-cooled type. 
Indeed, its actual weight, including auxiliaries, is only 





parallel circuits, with four single motors in series in each 
circuit. Ventilation is effected under pressure through 
ducts in the cab frame. The air enters at the commu- 
tator ends of the motors, passes through the stator 
and over the armatures to the pinion ends. 

The motors are carried on a three-point suspension 
and a pinion on the armature shaft engages with a 
spur wheel on the quill, the gear ratio being 22: 79. 
There is thus one spur wheel on each quill, as can be 
seen in Fig. 13, page 482, which shows the motor with 
the quill cap and quill bearings. This quill can be main- 
tained central with the axle by altering the three- 
point suspension. The quills carry a spider at one 
end, which engages with the spokes of the wheel 
through spring cups and wearing plates, as shown 
in Fig. 14. Another set of spring cups is mounted on 
the gear face and engages with the spokes of the wheel 
on the gear end of the quill. Relative motion between 
the quill, which is mounted on the frame, and the axle, 
is therefore possible. The quill bearings are of the 
split-sleeve type and are lubricated by wicks. Generally 
speaking the axles are also mounted in roller bearings, 
though on six of the 57 units friction bearings are used. 
The three axle boxes on each side of the frame are 
equalised and with the bogie form a three-point support. 

Control of the traction motors is effected from a 
master controller in each driver’s cab. These controllers, 
the position of which is shown in Figs. 6 and 7, energise 
electro-pneumatic contactors in the control unit 
already mentioned, and these in turn operate 11 voltage 
tappings on the secondary winding of the main trans- 
former. Reactance coils ensure that the current surges 
are limited when the circuit is changed from one 
tapping to another under load. Reactances are inserted 
when this operation occurs, so as to limit the current 
surges. Each notch on the master controller is, in 
effect, divided into three steps by a notching trans- 
former, the secondary of which is connected in series 
with the main motor circuit and raises or lowers the 
motor voltage by 16 volts. This “ buck and boost” 
voltage is controlled by slightly raising and then 
lowering the master controller handle before advancing 
to the next notch and enables the locomotive to start 
against a heavy load. The usual ** dead man ” arrange- 
ment is also fitted. The current in each motor circuit 
is indicated by an ammeter on an instrument panel 
above the controller. On the same panel is also a 
speedometer and a warning light and buzzer, the latter 
being operated by a relay when, owing to slipping, the 
speed of any two pairs of driving wheels differs by more 
than 8 m.p.h. If this warning is not heeded and the 
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| difference in speed becomes greater than 20 m.p.h., the 
| motor circuit is automatically broken. 

| Protection against earths, overloads and transformer 
| faults is provided by relays, which are operated from 
current transformers in the pantograph circuits. These 
relays first open the main motor circuits and those of 
the auxiliary contactors, If the fault is removed by 
these operations, the relay goes no further, but if the 
fault is not thereby cleared it subsequently earths the 
trolley wire, so that the high-speed circuit-breakers in 
the substation open. Finally, it lowers the part \graph 
automatically and locks it in its lowered position. 

As regards auxiliaries, the air for cooling the motors, 
transformers and other electrical equipment is obtained 
from two compressors, and one of which is located under 
each locomotive hood. These compressors are each 
driven by a 55-h.p. single-phase induction motor at a 
speed of 1,450 r.p.m. One of these motors also 
drives a 2-7-kW direct-current generator, which sup- 
plies power for operating the control circuits and for 
charging a 16-cell 300-ampere-hour storage battery. 
This battery is housed in the hood near the generator. 
Compressed air for operating the brakes and the 
electro-pneumatic control equipment is supplied from 
a vertical shaft compressor with a capacity of 150 
cub. ft. of free air per minute. This compressor is 
driven by a 35-h.p. single-phase commutator motor, 
which runs at 1,200 r.p.m., and is controlled from the 
compressor itself by a governor, which is closed by 
a spring and opened by air. The brakes on the driving 
wheels are supplied from two cylinders on each main 
frame, while the single-shoe brake on each bogie 
wheel obtains its supply from a separate cylinder. An 
oil-fired boiler is mounted on, the locomotives for train- 
heating purposes. This is of the vertical tubular type 
and is capable of converting 4,500 lb. of water per 
hour to steam at a pressure of 200 Ib. per square inch. 

As will be seen from Figs. 6 and 7, Plate X XIX, the 
boiler and vertical air compressor, like the main trans- 
former and its switchgear, are located in the central 
portion of the cab beyond which at each end are the 
two drivers’ cabs. The hoods, which extend from the 
cab proper, contain the ventilating compressors, the 
oil and water tanks, and the sand boxes, while the 
pantographs are mounted on their roofs. The removal 
of the transformer, boiler and blowers is facilitated by 
the provision of hatches. Access between the loco- 
motives when double heading is employed is given 
by doors in the hoods. It may be mentioned that the 
side doors and windows are recessed and that the 
front windows of the cabs are fitted with wipers and 
are arranged to swing inwards so that cleaning is 
facilitated. 

Of the 57 of these locomotives that have been 
constructed, 18 were completely built and equipped 
in the Altoona shops of the Pennsylvania Railroad. 
Twenty-five were built at the Baldwin Locomotive 
Works, Eddystone, Pa., and were electrically equipped 
from Altoona. Messrs, The General Electric Company 
constructed and equipped 14 locomotives at Erie, Pa., 
and the electric propulsion control equipment for nine 
additional units. Messrs. The Westinghouse Electric 
and Manufacturing Company, East Pittsburgh, Penn- 
sylvania, built the electric propulsion and control 
equipment for 34 locomotives. 

All the locomotives were designed and constructed 
under the general supervision of Mr. F. W. Hankins, 
Chief of Motive Power of the Pennsylvania Railroad, 
to whom we are indebted for the details and illustrations 
on which the above article is based. 








Launca or H.M.S. “ Srearrisa.”——H.M. Submarine 
Spearfish was launched by Messrs. Cammell! Laird and 
Company, Limited, Birkenhead, on April 21. The 
vessel, which is under construction for the British 
Admiralty, has a length of 193 ft., a beam of 24 ft., and 
a standard displacement of 670 tons on a mean draught 
of 10 ft. 6in. The estimated horse power on full-power 
trial is 1,550, and the corresponding speed 13} knots. 





The oil-fuel capacity is 40 tons and one 3-in. gun is 
fitted. 
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LABOUR NOTES. 


Tue latest Trade Report of the United Pattern- 
makers’ Association states that at the end of March, 
the number of unemployed members was 400. That 
represents, Mr. Findlay, the general secretary, says, 
“ approximately five out of every 100 of our members | 
who are still available for work, walking the streets and 
eating their hearts out. At the present time, when | 
industry is expanding, we may be osteun for remind- 
ing our members in work that it is more than ever 
advisable, and to their own interest, that they should 
carry out the policy of the Society in regard to over- 
time, which is deprecated by both employers and 
ourselves, On behalf of our unemployed members we 
would draw your attention, with emphasis, to that 
paragraph in Rule 3, Clause 12, which says :—‘ It is 
each member's duty, therefore, to help in this matter 
(overtime) by co-operating with other members or 
workmen in pressing foremen and managers to start 
other workmen, and by not working overtime, except 
under special circumstances, which must be reported 
to the branch; and you are advised that the branch 
or district committee has the power, if not satisfied 
with the member’s explanation or justification, to} 
impose a fine not exceeding 5s. for a first offence, and | 
for a second or continuing offence not exceeding 11. ; 
and if still persisting to be expelled the society,’ i.e., 
to advise expulsion from the Association.” 





Continuing, Mr. Findlay asks branch secretaries, 
district secretaries and organisers “ to be vigilant: and 
active regarding wages and conditions in the factories.” 
Outside the factories, as responsible citizens, the 
members are, he hopes, giving the re-armament pro- | 
gramme of the Government their most serious con- | 
sideration. “ Note,” he says, “the rise in market | 
value of the shares of firms engaged in the manufacture | 
of arms, with the experience we had of the excess | 
profits of the war years 1914-1918. Remember the | 
conscription of men, the impressment of women, and 
the road to amass wealth left free and open to exploita- 
tion by the rich and unscrupulous. Think of the | 
pain and terrible suffering of the maimed and wounded, 
of the desolating years of unemployment that has 
been the lot of so many willing workers since 1920. 
Ask yourselves the question why should 1001. 
invested in 1932 be worth 4441. to-day ? Who benefits 
by that appreciation of value. Have your wages risen 
from 31. per week to 131. ? The worker makes, and the | 
share pusher takes the value.” 


ghastly carnage and slaughter of those years, of ed, 
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}to work out plans to absorb the unemployed. 
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employed, indicates the key to the unemployment 
problem. “So long,” Mr. Green writes, “ as the army 
of unemployed remains at present high levels, the cost 
of relief cannot be reduced nor industries dispose of 
their output. The responsibility rests upon industries 
If 
industries fail, society must intervene. Meanwhile, 
organised workers, through their union, have a respon- 
sibility to urge shorter hours and such wage increases 
as will steadily raise purchasing power with production 
expansion.” 


The International Labour Office at Geneva has just 
issued a Blue Report on the second item on the agenda 
of the twentieth session of the International Labour 
Conference, viz., holidays with pay. This question was 
discussed a first time at the nineteenth (1935) session 
of the Conference. After examination of a Grey 
Report prepared by the International Labour Office 
containing an analysis of the provisions of national 
legislation on the subject, the Conference decided to 
place this question on the agenda of the next (1936) 
session for a second discussion, and at the same time 
settled the points on which the Governments should 
be consulted beforehand in accordance with the Stand- 
ing Orders. On the basis of these decisions of the nine- 
teenth session of the Conference, the Office drew up a 
questionnaire which was circulated in July, 1935, to 
the Governments of the States Members of the Inter- 
national Labour Organisation, inviting them to express 
their views concerning the form and content of the 
regulations to be adopted. The Blue Report contains 
the replies of 28 Governments received up to February 
20, 1936, a comparative analysis of these replies and 
the conclusions drawn therefrom by the International 
Labour Office, together with the text of a proposed 
draft convention concerning annual holidays with pay. 


In consequence of many cases of benzol poisoning 
in workshops for the manufacture and repair of water- 
proof clothing, the Belgian Government issued an 
Order on March 4, prohibiting the preparation or use 
in such workshops of paste containing benzol. The 
medical factory inspectors are responsible for enforce- 
ment of the Order. Provision is made for exemption 
in certain cases subject to proper safeguards. 


A French Act of April 7 amending the legislation 
relating to miners’ insurance, reduces the pensionable 
age from 55 to 50. Hitherto the right to a pension 
under the special insurance system for miners was 


|acquired at 55 and the pension might be combined 


A scholarship giving one year’s residence at Ruskin | 
College, Oxford, is offered for competition among | 
bena-fide agricultural workers. It will be of the| 
value of 1351.-1001. college fees, inclusive of board, 
lodging and tuition, and 35l, for personal expenses. | 
Candidates must be between the ages of 20 and 35) 
years. They will be required to sit for an examination 
which will be arranged to take place on Saturday, 
June 13, in the candidates’ own districts, and applica- 
tions from intending candidates must be sent to Ruskin 
College on or before Saturday, May 30. The examination 
will be such as may be undertaken by any intelligent | 
man who is interested in social, political and industrial | 
questions. The successful candidate will be required | 
to take up residence on September 28. 


| 


The Governing Council of Ruskin College offer a 
scholarship for women actively engaged in trade union, 
co-operative, Labour Party, or similar work. This 
scholarship will be tenable for the college year beginning 
on September 28 next, and ending on July 3, 1937, 
and will be of the same value as that offered to agri- 
cultural workers, It will be awarded as a result of an 
examination arranged in the candidates’ own localities 
on Saturday, June 27, Candidates must be between 
the ages of 20 and 35. Forms of application and further 
particulars may be obtained from Mr. F. Smith, Ruskin 
College, Oxford, not iater than June 13. 





: - 

A scheme has been inaugurated to provide financial | 
benefit for the many thousands of employees of the | 
Ford Motor Company, Limited, at their extensive | 
works at Dagenham. A first contribution in respect 
of the year 1935, amounting to no less than 71,5001, 
has been placed by the Company in the hands of | 
trustees for the benefit of employees. Close consi- 
deration is being given to the final form which the | 
scheme is to take and further details are to be announced | 
in due course. 


Writing in the April issue of the American Federation- | 
ist, Mr. William Green, the president of the American | 
Federation of Labour, says that President Roosevelt's | 
statement on the need for shortening hours to absorb 
the unemployed without reducing the incomes of those | 


| with a wage or salary earned for work of some sort in 


the mine, so that a miner might continue to work at 
his trade while drawing his pension. The new Act, 
while reducing the pensionable age to 50, prohibits 
the combining of a pension under the miners’ insurance 
scheme with a wage earned for work in mines and pro- 
vides for additional revenue to meet the extra ex- 
penditure entailed by the new regulations. 


The miners’ pension, Jndustrial and Labour Infor- 
mation explains, consists of two parts, viz., a pension 
derived from the capitalisation in an individual account 
of a proportion of the contributions of the insured 
person and his employer at the rate of 2-5 per cent. 
of wages, and a supplement borne by a general guarantee 
fund supported - all the other resources of the 
insurance fund. The supplement, which is payable 
only to workers who have at least fifteen years’ service 
in the mines, serves to raise the annual amount of the 
pension to a sum varying from 1,650 francs to 5,500 francs, 
according as the insured person’s service varies between 
fifteen years and thirty years. The supplement thus 
raises the miners’ pension to a guaranteed minimum. 


The annual report of the French General Con- 
federation of Production contained interesting refer- 
ences to working hours. Many industries, the report 
says, were complaining of a shortage of skilled workers, 
while nearly 500,000 unemployed persons were receiv- 
ing relief. In these circumstances, the Government 
had made it its business to ensure, by agreement with 
the employers’ organisations in some cases, the re- 
classification of unemployed workers by arranging for 
their re-training in various centres. It had also 
encouraged those who wished to return to the country 
to settle there, by authorising the unemployment funds 
to pay their travelling expenses and a part of their 
first costs. 


If no criticism could be levelled against these 
measures, the report continued, the same could not be 
said of those relating to hours of work. During 1934, 
the Government had amended the provisions of several 
administrative regulations in application of the Eight 
Hour Day Act, which permitted heads of undertakings 








to work overtime within certain limits in the event of 
a sudden rush of work. Thenceforward, such overtime 
had to be authorised by the factory inspector. By the 
Act of April 8, 1935, this system was made general for 
all industries. The Confederation considered that in a 
period of depression, when purchasers often required 
the completion of orders within very short periods, the 
system had serious disadvantages in that it deprived 
heads of undertakings of the flexibility necessary for 
their work. If a recovery took place, these disad- 
vantages would be still more serious and it would be 
seen that the system was contrary to the interests of 
the staff as well as those of the employers. 


The 40-hour week, the report goes on to say, was 
suggested by some as a remedy for unemployment. 
During 1935, a Legislative Decree had been drafted 
by the Ministry of Labour, for its immediate application 
in certain textile industries. In view of the observa. 
tions of the Association of Employers in the Textile 
Industries and of the General Confederation of Pro 
duction, the plan had temporarily been abandoned 
But in the course of the enquiry carried out by the 
National Economic Council the representative of the 
Ministry had once more expressed the idea that a 
reduction of hours would relieve unemployment in these 
industries. Without going over again all the argu- 
ments which might be urged against the introduction 
of such a reform, it should be enough to observe, the 
report states, that the 40-hour week could only make 
the position of industry more difficult by increasing 
the costs of production, which were already too high ; 
that it would lead industries to seek out new methods 
of rationalisation and mechanisation in order to com- 
pensate for their additional charges; that even more 
than the suspension of overtime it would deprive 
undertakings of the flexibility required to meet what 
was often a seasopal demand ; and that it would not 
reduce unemployment, but might, on the contrary, 
increase it. ; 

Through the intervention of the Ministry of Publi 
Works, the dispute in the coal-mining industry of the 
Nord and Pas-de-Calais Departments, which threa 
tened to lead to a general strike of French miners, 
has been settled. The settlement applies only to the 
coalfields of Anzin and of the Nord and Pas-de-Calais 
Departments; the other coalfields had proposed 
to strike in sympathy with these. It provides that 
all underground workers shall be classified into four 
grades with fixed periods for promotion from one 
grade to another. They will be entitled to keep 
their grade on transferring from pit to pit, and when 
a pit is closed they will benefit by their seniority. 
Special minimum rates of pay are laid down for young 
workmen, aged from 16 to 20, who cannot find employ- 
ment in the standard grades. 


According to the Paris correspondent of The Times, 
a minimum wage of 26 francs a day is fixed for all 
underground workmen over 21 years old; this, with 
the bonus now in force makes a total of 28-50 francs 
a day. The employers agree to organize labour on 
the team basis so far as possible. At the same time, 
they “remind their staffs that the mutual relations 
between employers and men should be courteous.” 
Miners will be re-employed in their former grades 
on their return from military service if they present 
themselves within one month and pass the medical 
examination. Soldier miners on leave will be given 
employment so far as possible, especially when they 
have families dependent on them. In general, the 
agreement grants the men’s demands for the under- 
ground workers. As regards surface workers, negotia 
tions are to take place between the employers and the 
men. eee 

The programme of the re-established Japanese 
Central Association for Workers’ Education includes 
the following items, viz., the Institution of continuation 
courses providing instruction for long periods by 
lecturers and permanent tutors ; the training of persons to 
take charge of the education of workers in factories, 
mines, commercial undertakings, &c. ; the promotion ot 
collaboration between various bodies having the same 
object; the institution of correspondence courses and 
publication of books and periodicals so as to help workers 
to educate themselves in their spare time ; and resear’ h 
into various questions relating to workers’ education. 








Puant Exarerrion.—With the 


exception of a very small space, we are informed th st the 
whole of the room available at the British Chemical 
Plant Exhibition has now been taken up. The Exhibition 
is being held at the Central Hall, Westminster, London, 
S.W.1, at the same time and in the same building 4s the 
International Chemical Engineering Congress ©! the 
World Power Conference, from June 22 to 27. 
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THE LATE MR. H. RAYNAR WILSON. 


A ricURE which is likely to be greatly missed in 
certain circles has gone from us in the death of Mr. H. 
Raynar Wilson, who made himself an authority of 
great weight on safety on railways. Mr. Wilson, who 
jied in his 74th year, on the 19th ult., was educated 
it Derby, and joined the Midland Railway in 1876, 
vorking in the office of the Superintendent of the Line. 
five years later he was transferred to the Signal Depart- 
ment and was soon appointed chief indoor assistant to 
the Signal Superintendent. In 1889, at the age of 27, 
be was appointed signal engineer to the Lancashire and 
Yorkshire Railway, where he devoted much of his 
energy to standardisation. It is interesting to note that 
it this time, Sir J. A. F. Aspinall was energetically 
reducing the locomotive stock to a relatively few 
tandard classes. 

After a visit to the United States, Mr. Raynar Wilson 
eft the Lancashire and Yorkshire Company to act as 
the British representative of the Hall Signal Company, 
hecoming a strong advocate of track circuiting and 
yitomatic signalling. He paid numerous visits to the 
United States, but his connection with the Hall Com- 
jany did not lead to much, and subsequently he 
ibandoned practical work for writing on signalling and 
nilway safety matters. He published notable books 
on the subject—Railway Signalling, in 1900, and an 
enlarged issue, entitled Mechanical Railway Signalling, 
ind Power Railway Signalling some years later. He 
made a remarkable record and analysis of all the re- 
ported British railway accidents, and he was looked 
ipon as quite the most careful student of such matters, 
for many years. In addition to his books, he was a 
contributor to the technical Press. He was entrusted 
by the Foreign Office with the task of drawing up a 
record of the British railway communications built in 
france during the war, and was connected with several 
of the International Railway Congresses. He was of a 
genial disposition, and his companionship in technical 
ircles was uniformly welcome. 








THE RAWL EXPANSION BOLT. 


Some time ago, viz., in vol. cxxxix, e 132 (1935), 
we gave an illustrated account of the Raw! expansion 
bolt, designed to give a firm hold for foundation or 
anchoring bolts in concrete, stone or other materials, 
without the use of grouting or wedges. This bolt is 
made in two types, in both of which the holding effect 
is secured by the expansion of a corrugated cylindrical 
sleeve surrounding the bolt and divided longitudinally 
into four parts. The ferrule is expanded into a conical 
form by the drawing up of a conical head inside it at the 
bottom, the parts being kept together at the top by aring. 
When the machine or structure to be secured in place 
an be slipped on to the holding-down bolts ina direction 
parallel to their 1 , the expanding cone is formed 
on the end of the and the bolt and ferrule are 
inserted into the hole in the foundation together, 
tightening being effected by a nut in the ordinary way. 

There are cases, however, in which the machine, 
kc, has to be moved into place along the face of the 
foundation so that projecting bolts are inadmissible. 
To provide for such cases Messrs. Rawlplug Company, 
Limited, Cromwell-road, London, 8.W.7, introduced 
the loose bolt type. In this type the cone causing 
‘xpansion is in the form of a nut into which an ordinary 
bolt is screwed downwards, that is, the solid head of 
the bolt is above the flange of the part to be 
secured and the tightening is done with an ordinary 
‘spanner on that head. A considerable improve- 
ment has recently been made with this type of bolt. 
The end of the sections of the sleeve has been pro- 
longed into a kind of leg which is turned over towards 
the centre at itsend. The nut is provided with grooves 
in which the legs lie, the net result being that it is 
ontained in a cage which prevents it from falling 
out when the ferrule is inserted in the hole and centres 
t to receive the bolt. At the same time the nut is 
prevented from turning under the screwing-up action 
ind is of ample strength. We understand that this 
modification has greatly increased the general handiness 
if the device. The anchoring properties are not, of 
course, affected and bolts set in concrete will fail from 
‘rsional stress rather than draw out when subjected 
0 a destructive test. The loose bolt type is standard- 
a im & number of sizes, ranging from } in. in diameter 
: bolt by 24 in. length of ferrule to } in. in diameter by 
t in. length of ferrule. Three smaller sizes are also 


cont but these have not the hook attachment on the 
1? ie. 








AuaIsTRATION oF Roap VEHICLES IN GREAT BRITAIN. 
ing to statisties prepared by the Ministry of 

nea ae the total number of mechanically-propelled 
vehicles registered for the first time in February 


7” 32,854, compared with 27,470 in February, 1935. 


re were large i " 
z@ increases in all classes of vehicles 
Particularly cles, more 
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in goods vehicles and motor cars taxed on 


THE COKE-OVEN AND BY-PRODUCT 
PLANT OF MESSRS. WILLIAM 
DIXON, LIMITED. 


THe coke-oven and by-product plant which was 
formally inaugurated at the Govan Iron Works of 
Messrs. William Dixon, Limited, Glasgow, on Monday, 
April 27, is worthy of description, not only as being 
of the most modern type, but as providing some indica- 
tion of a revival of prosperity in one of our basic 
industries. It is also interesting from the fact that 
its main object of producing coke for blast-furnace 
purposes from Scotch coking coal is combined with the 
manufacture of such valuable by-products as motor 
benzole, tar, sulphate of ammonia, and gas. The 
output of the new ovens is 500 tons of coke a day, 
for which purpose 925 tons of wet coal are required as 
raw material. 

The general lay-out of the plant is shown in the plan, 
Fig. 1, page 478, from which the relative positions of the 
various sections can be seen. The. whole installation, 
including the foundation work and piling, the equip- 
ment for handling and crushing the coal, the coke ovens 
themselves and their auxiliaries, the screening plant and 
the equipment necessary for the recovery of the by- 
products, as well as the boilers and electrical power 
and lighting system, were designed and constructed by 
Messrs. Simon-Carves, Limited, Cheadle Heath, 
Stockport. As regards civil-engineering work, the 
foundations consist of concrete piling, which was 
driven through an old slag heap that covered the site 
of the works. As this slag contained large skulls or 
boulders, the Franki system of cast-in-situ piling was 
adopted, and that this is likely to be successful is 
shown by the result of a large-scale loading test, which 
was carried out on a portion of the oven foundation 
slab. This slab was covered with about 500 tons of 
pig-iron, thus giving a load about 10 per cent. in excess of 
that of the ovens, including the charge of coal; and 
the readings taken under these conditions showed that 
the settlement was well within the safe range. The 
piles used have a nominal diameter of 17 in. and an 
average length of 30 ft. Each pile is reinforced with 
six mild-steel bars, and in all 573 were required. On 
the completion of the pile driving the whole area 
involved was covered with a 2-ft. 6-in. reinforced- 
concrete raft, and on this the oven sub-structure was 
built, the reinforcement from the columns being 
extended into the raft to form a monolith. 

Reinforced concrete was also used in the construction 
of the coal-service bunker, which can be seen on the 
left in Fig. 2. The lower portion of this bunker, 
i.e., from the ground level to the top of the hopper 
slopes, was constructed in the ordinary way using 
timber shuttering, but the walls above this to the 
top of the superimposed water tank were built in one 
operation by means of continuously-jacked forms. 
The result was that the concreting of the walls to a 
total height of 64 ft. occupied only eight days, the 
average progress being 8 ft. of height of wall a day. 
The tippler structure, underground receiving hopper, 
coke bunkers, coke-oven sub-structure, and coke 
wharf are also constructed in reinforced concrete, 
as may be gathered by further reference to Fig. 2. 

As regards the coking plant, raw coal is brought 
from the sidings in wagons and tipped into a 25-ton 
underground receiver hopper by overhead electric 
tipplers. It is discharged from this hopper on to an 
inclined belt conveyor by a jigging feeder and is taken 
by this means to the crusher house, where two Carr 
crushers are installed. The position of this house 
is shown in Fig. 1. After crushing, the small coal is 
discharged on to a second inclined conveyor, 260 ft. 
long, which, in turn, transfers it to a third conveyor, 
125 ft. long, by which it is elevated to the height of the 
top of the service bunker. These inclined conveyors 
are supported on steel gantries which are carried on 
three braced steel trestles, as can be seen on the left 
of Fig. 2. As will also be seen, the conveyors them- 
selves are enclosed in a structure the walls and roof 
of which are covered with corrugated asbestos sheeting, 
a gangway being provided for purposes of supervision 
and maintenance. The crushed coal is discharged 
from the end of the third inclined conveyor on to a 
fourth conveyor, which consists of a short length of 
belt mounted on a revolving undercarriage. This 
combination, like the other conveyors, is electrically 
driven, operation being automatically controlled in 
such a way that the coal is distributed over practically 
the whole area of the bunker. When the latter is full, 
it is trimmed practically level at the top. The capacity 
of this part of the plant is 120 tons per hour, and by 
increasing its working hours from 8 to 16 a day it 
will be possible to meet the demand from double the 
number of ovens at present installed. 

The bunker, the construction of which has already 
been referred to, consists of a single compartment 
45 ft. wide by 43 ft. long and 140 ft. high from the 
ground level. The total capacity is 2,000 tons. Its 
appearance will be clear from Fig. 3, on page 479. 





The bottom of this bunker is hoppered and provided 








with twelve openings in three rows of four, through 
which coal is discharged into the wagons. Each of 
the openings is fitted with a cast-iron mouthpiece 
and quadrant gate, the latter being operated in pairs 
by a lever mechanism. The portion of the bunker 
below the charging-floor level has been fitted with 
subsidiary floors and partitions to form spaces for the 
substation, offices and canteen. The exterior of 
these can also be seen in Fig. 3. Access to these and 
the other floors is given by a reinforced-concrete 
staircase. As a ly mentioned, a tank with a 
capacity of 50,000 gallons has been built on the top 
of the bunker to supply water to all parts of the 
plant. 

The coke ovens, which are of the Simon-Carves 
““Underjet * compound type, number 50 and are 
arranged in two batteries of 25. Their general appear- 
ance will be clear from Figs. 2 and 3, which give views 
from the coke and ram sides, respectively. Each oven 
is 38 ft, 6§ in. long, with a mean width of 17} in. and 
a height of 12ft.6in. The unit coal charge is 13-9 tons, 
the normal coking time being 18 hours. Heating can 
be effected either by part of the gas produced during 
the carbonisation process, after it has passed through 
the by-product plant, or by a separate low-grade gas 
supply, such as that from the blast furnaces. The 
whole of the high calorific value coke-oven gas is, 
therefore, available for use in the neighbouring steel 
works or for supplementing the town’s supply. The 
arrangements are such that any number of ovens may 
be fired by blast-furnace gas and the remainder by 
coke-oven gas. This enables the oven gas available 
for outside purposes to be varied within very wide 
limits. For instance, if the external demand for oven 
gas decreases, more of it can be used in the ovens, 
On the other hand, if it increases, more ovens can be 
changed over to lean gas. The changes necessary for 
this purpose can be rapidly effected. 

As regards construction, the ovens are of the twin- 
flue type, all parts subject to heat being made of 
special refractory shapes, the quality of which was 
determined by the temperature. The oven walls and 
the upper portions of the regenerator pillars are con- 
structed of 95 per cent. silica shapes, while those in 
the lower portions are of quartzite and semi-silica. 
The latter material is also used for the oven cover 
blocks, while a special slotted filling is employed for 
packing the regenerators. The whole of the brickwork 
for the ovens is built on an elevated reinforced-concrete 
decking, the space between the latter and the founda- 
tion raft forming a cool and spacious basement in 
which the Underjet apparatus in connection with the 
rich-gas heating system is installed. There is one jet 
for each heating flue, which can easily be changed 
when necessary. The lean-gas heating equipment is 
also installed in the basement, the supply being fed 
into the base of the upstream regenerators as, in order 
to obtain the necessary flame temperature, preheating 
of both gas and air is essential. Spaces have been left 
in the brickwork so that the longitudinal expansion of 
each oven can be taken up. The two batteries are 
pinioned by reinforced-concrete cantilever buttresses, 
which are built integral with the foundation raft. 
The lateral expansion is controlled by spring-loaded 
buckstays. There is one of these buckstays to each 
oven pillar and their tops are connected to the oven 
tops by tie rods. Similarly, their lower ends are 
fastened to the oven sub-structure. 

The regenerators are of the longitudinal type. One 
is installed in connection with each oven and they are 
divided by midfeathers into three sections, so that the 
lean gas and air can be preheated side by side when 
this method of firing is being used. The object of 
these regenerators is to abstract heat from the com- 
bustion gases and transfer it to the ingoing air and 
lean gas. The flow of gas and air can be reversed by 
a fully automatic winch, which is installed in a control 
room at the end of the battery of ovens. This winch 
is fitted with an alarm, so that a warning is given if 
it fails to operate or to stop in the correct position. 
This control room also contains the instruments for 
recording and indicating the temperatures and pressures 
on the battery. Access to the oven doors is given by 
operating platforms on each side of the battery. The 
platform on the coke side also carries a coke guide. 
At the chimney end there is a ram and leveller beam 
charging station, as well as a spare ram beam and 
leveller beam. The oven doors are of the Wolff self- 
sealing type and are fitted with metal-to-metal joints 
so as to render them gastight. 

The coal is charged into the ovens by an electrically- 
operated car, which, after being loaded from the 
service bunker described above, passes over a weigh- 
bridge, where its contents are automatically recorded. 
It then travels over the top of the ovens on the track 
visible in Fig, 2 to the particular chamber which is to 
be filled, and is emption Geoubh openings, the charge 
finally being levelled by a bar. This bar forms part 
of a Wellman pusher machine which also removes and 
replaces the doors on the ram side, and pushes the coke 
out of the oven. It can be seen in Fig. 3. 





Pn 
| 
L 








o) 
Z 
4 
2) 
Zs) 
Z 
re) 
Z. 
12) 


May I, 1936. 


PeUIquIoOs 9410 SUPAO BYOO 944 *‘pesuoizueu Apwouye sy 
‘Z ‘By u 
sulg Ie UL *poamb 11 SU PYpBol oq uwBwo 


-puooes oy} 04 10h9AU00 19yj0UB Aq ueyez st A[zz1u3 044 
ysnosy3 ~possed sey Yyorym Oyo [[vuIs O49 ‘AlreTIUTIG 
‘oBeyveiq JO WINUITUIM B YYIM poqooya Zuteq uotyesedo 
ayy ‘SuUODEM OFUT BYOO 94 seZieyosip ‘uin} Ul *10A9A 


-U0o SIG, “1OAXAUOD UOOG ¥ OF UO popPvOT ST 41 oO | 
‘asnoy 94} JO epts 192430 24} 0} JOAQAUOD pUodaS B Aq | 


uaye} U94} St puw Uoesos A[zzus ‘e Aq sezIs Jo[;eUS 
oy} Woy peyeredos st ey00 dovUINy 9Y44 Surpring sty uy 


‘ammoy useros Arvurtid 043 03 spo] qorym ‘z0X£oAUO0 | 


2 0) uo sossed 41 gutod sty} Wlo1g = *paTyeqsul ore s04eF 


soBuy Yorys yo diy oBreyostp 949 48 juvyM 9YOo poowj-youd | 


99919U09- podOJUTOl B OF UO “118 pesseidui0o Aq paqyerodo 
o1e Yorum ‘sages YZno1gy possvyostp 4yxou st ayoo 
poyousnb oyy, “Yue, OY UI [eae] 499eMH 9Y4 Aq Alpeorwur 
-oyne poddoys paw peqreys ore Aoyy puv osodind 1093%] 
oy} Joy poprrosd ose ‘oreds st yorya jo euo ‘sduind omy, 
*yuvy Zuryousnb oyy 07 youq podumnd st s0y8M poytaelo 
ay} opty ‘pear wes Aljeorpotied st pue spuod osey} 
Ul yno 8919998 9z001q pepuedsns eyy “spuod oajaj0 





‘a01g GNOD WOUd SHIMALLIVG NAAQ °“Z% ‘DIG 


 : : 


Cd ah ee 


2 PS IE pm 


sit a 



























































ul 
cand 


npn S 
sree t5 
NAAD SCO 








il ———— 


"t +++ 
fb ee . 


| 














4 


i 

















(cee 


: 











“a 


| “oo jo 4°qQ@inu vB OFUL SUTBApP J098H snyduns oud open 


*19M0} Zuryqouenb oy} JO segs eyy Aq ABME pot) 
st sso00id S143 SULMp peuIO, Wey oUF 10yem 
jo Ayyuenb pourmuojepead @ yyim podvids #1 

84} I10YM ‘PATIOUIONO] OLIQOO[O UL Aq 19MO}4} Duryou 
ey} 0} pelNey UusYyg BI IBO SIYT, “peuotjueT Apeolye 
soysnd oy3 Aq avo Surqouonb v ox nZ ve ysnomyy 
| poysnd st oyoo oy} puv poaoutas « AAO OY} JO sapts 
| Y3Oq UO sIOOp 943 Peyxoo UVeq s¥Yy afseyo 943 499sy 
“1OPV[NFa1 FYANVIpP-JUBISUOS O1VHUIOJNY UB YBLA pezyy 
|} st pue ‘doy og} 4% Jqj0ueIp ul “4g 4 ynoqe puY YatYq 
| ‘YY O88 St Agumtyo sty, *AOUUITYO youg B OF peyouU 
| -uoo ore pur YougoIy YPM Poul] 9Je10U00 peoJOzUteI 
jO poyonijsuos ore osoyy, *A10}3¥q 94} JO Ops YOVe UO 
| poyyy Os]e ore sony svd-oyseM OMT, ‘“sUIvOI4Ss OFeIEdeS 
| oM3 Ul juvjd yonpoid-Aq oy} 04 peqyruIsUBsy sI sea 
ay} yyy os ‘sedid oFpiq omy Aq poyeouuod osv suTeU 
asa], “SUSAO 94} JO Opts 8409 OY} UO 9UO PUP Opts WRI O44 
UO QUO ‘SUTBUL DUIE[[OI OF 944 OFUT po] o1v soReT UOT 
-eTHstp oyy, “edid uotsueose® qove ut sjof urva4s Jo U0Ty 
ei] visu oy Aq puv sureul FZurjoepyoo eyvoydnp Jo uorsta 
| -oad ayy Aq payaye uveq s¥y qoedsei sq} Ul UONoNpes 
| [veyvyy «= ‘uoMesedo ZurBreyo oyy FurmMp uUoWvULI0; 
eyouls jo uonuesoid oq} 04 uaala eq Of pry uorju9448 
jebeds ‘moBsepyy jo Aji oy} ur st queyd oy} sy 


o ¢v's085) 
oT 
—— SS 


i 
} 
| 
j 
| 
| 
| 

















00-OF 13477 GNNOBD 00-Of 12A77 CONNOR. 


























I 
HLVYAH AFIGVaHO ‘SUAANIONA ‘GALIKIT ‘SHAYVO-NONIS ‘SUSSAN Ad CGaELINULSNOD 


‘“MODSVID ‘GULIAIT ‘NOXIG WVITIIM ‘SHUSSHN JO LNVId LOOdOdd- AH GNV NAAOAUMOO WH 








the coke ovens are combined 





As already mentioned, 


Oven Batrerizes rrom Coke Sips. 
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surplus water drains into a number of con- | 
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THE COKE-OVEN AND BY-PRODUCT PLANT OF MESSRS. WILLIAM DIXON, LIMITED. 


CONSTRUCTED BY MESSRS. 


SIMON-CARVES, 











Fie. 5. CrupEe-BenzoLe PLANT. 


with a b 
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Fic. 4. CONDENSERS AND SoRUBBERS OF By-Propvuct PLantT. 


gases, electrostatic ap-| liquor are pumped into a decanting tank. After 
paratus for removing | separation in this tank the two liquids are stored in 
the tar particles after | two cylindrical steel tanks at ground level. 
cooling, saturators for The gases then enter a Simon-Carves—Ferranti electro- 
extracting ammonia in| static plant, where any remaining tar is removed. The 
the form of ammonium | current for this plant is supplied from the substation 
sulphate, a second set of | shown in the top left-hand corner of Fig. 1. They 
gas coolers for cooling | next pass to the exhausters, which are of the centri- 
the gases after they fugal type, driven by Richardsons-Westgarth turbines, 
leave the saturators, and the exhaust steam of which is used for process work. 
for removing naphtha- From the outlet of the exhausters the gases flow into 
lene, and finally a series | one of two saturators, in which the sulphate of ammonia 
of benzole scrubbers, in| is prepared. This sulphate is ejected into one of two 
which an absorbent oil | draining tables which are installed inside the sulphate 
takes up the appropriate | house and thence into centrifugal machines where the 
vapours. These main | moisture is removed. From these machines the sulphate 
units are provided with | passes on to a conveyor which feeds a final dryer and 
such auxiliaries as st»r- | neutraliser. On leaving the saturators the gas is first 
age tanks and service | cooled by two direct spray coolers and then passed into 
and circulating pumps, | the benzole scrubbers. One of these scrubbers is fitted 
the positions of which | with a section for the removal of naphthalene. 
are also indicated in| The two benzole scrubbers are packed with a series of 
Fig. 1. There is, further, | wooden grids and are provided with single central 
a plant for disengaging | sprays for distributing the absorbing oil over the filling. 
the benzole from the | The rich oil from the scrubbers is pumped to the benzole 
saturated scrubbing oil | plant, which isin three sections. The first section deals 
and for producing motor | with the rich oil from the benzole scrubbers and pro- 
spirit. A number of | duces a once-run crude benzole. The second section 
buildings have been | comprises a still for distilling the crude benzole, which 
erected for housing such | is received from outside sources, and converting it into 
of this equipment as it | once-run benzole; while the third section rectifies 
is desirable to have|the once-run benzole into motor spirit and other 
under cover. | fractions. Tae crude benzole units, an illustration of 
The gases from the | one of which appears in Fig. 5, are of the continuous 
oven-collecting mains | automatic type and are arranged to produce a constant- 
are taken over the ram | quality pro‘uct with a minimum of labour. The 
track by two other | rectificatio: plant comprises apparatus for the chemical 
mains. These are even- | treatment of once-run benzole and a final still for the 
tually combined into a | motor-spirit distillation. The whole of the units are 
common main, which | installed in a brick building with a tiled floor, tiled dado 
leads to three gas con-| and plastered floors. Adjacent to this building is a 
densers of the vertical- | set of tanks for the storage of the various products. 


product plant, the lay-out of which will be , tube type, the general appearance of which will be clear| The exhausters and pumps are housed in one room 


clear from Fig. 1. This plant is of the semi-direct | from Fig. 4. In these condensers the bulk of the tar in the main process building, provision being made for 


ype and is designed to remove tar, ammonia and end a proportion of the ammonia liquor is condensed | the installation of gas boosters at a future date. The 
cathe from the crude gas given off during the coking | and drains into a tar catch and circulating tank. Hot | sulphate of ammonia centrifuging plant and ammonia 
stem and to return the clean gas to the ovens for | liquor for flushing purposes is circulated from this tank | still, as well as the sulphate and lime stores and liming 
= rad . ne purposes. It comprises exhausters | to the sprays in the ascension-pipe valves by one of two house, form part of the same building. Like the coke 
dewnsh he the gases from the ovens and forcing it| pumps. The overflow from the tar catch tank drains | ovens, the by-product plant is capable of extension, 





ie other units, equipment for cooling the hot | into a small low-level tank, from which both tar and; The steam required for the various portions of the 
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plant just described is obtained from three water-tube | 
boilers, each of which has an output of 16,000 lb. per 
hour at a pressure of 120 lb. per square inch and a 
superheat of 100 deg. F. These boilers, one of which 
is in excess of normal requirements, are fired by surplus | 
gas from the coke ovens, though they are fitted with 
grates for hand firing. They are also so designed that 
mechanical stokers could be fitted if necessary. The 
electricity required for operating the various motors 
that have been mentioned, is obtained from the public 
supply at a pressure of 3,000 volts and is stepped down 
to 440 volts in a substation under the coal service 
bunker for use on all motors with outputs of less than 
100 h.p. Motors with larger outputs are connected to 
the 3,000-volt supply. The motors on the coal-handling 
and coke-conveyor systems are fitted with sequence 
starting, so that the various conveyors start up in the 
correct order ; and push buttons are provided at suitable 
places to enable the plant to be shut down in case of 
emergency. The lighting cireuits are supplied at 110 
volts. Flood lighting is provided at the ovens, while 
the fittings in the exhauster and benzole buildings are 
of the flame-proof type. 

Like the rest of the plant, the electrical installation 
was carried out by Messrs. Simon-Carves, Limited, to 
whom we are indebted for the information in the 
foregoing description, as well as for the photographs and 
drawings from which our illustrations have been 
prepared, 








CONTRACTS. 


Messrs. Bastian anpD ALLEN, Limrrep, 24, Bedford- 
square, London, W.C.1, are supplying the 900-kW electric 
boiler and equipment in connection with the electrical 
thermal-storage heating installation at the New Pier 
Approach baths, Bournemouth, the contract for which | 
installation has been placed with Messrs. G. N. Hapen 
nD Sons, Limrrep, Trowbridge, Wilts. 

Messrs. Merryweatuer anv Sons, Limrrep, Green- 
wich-road, London, 8.E.10, are to supply the fire pumping 
Hay my to be fitted on a new fire float recently ordered 
by the Bristol City Council. The equipment will com- 
prise two high-lift multi-stage centrifugal gunmetal 
pumps, each delivering 1,200 gallons per minute at 80-lb. 





per sq. in. pressure, two sets of pump power-transmission 
goar, two combined sluice valve and ctuniniy boxes, a 
delivery head with six outlets for the attachment of 
delivery boxes, and two gunmetal fire monitors. } 

Messrs. Tue Generar Evecrraic Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
a contract from the London and North Eastern Railway 
Company, for 12 months’ supplies of Osram and Robert- 
son lamps | 
Tae Trussep Concrete Sree. Company, | 
Horseferry House, Westminster, London, | 
S.W.1, are supplying their Truscon precast floors in 
connection with the construction of residential and 
business premises at Wimbledon, Runcorn, Sheffield, | 
Hull, and Exminster. In a number of other new build- 
ings their Truscon floors will be employed. 

Messrs. Davey, PAXMAN AND Company (CoLcHesTER), | 
Limitep, Standard Lronworks, Colchester, have received 
orders for three of their new Ultranomic boilers, 7 ft. 9 in. | 
in diameter and 9 ft. long, from the Kent and Canterbury | 
Hospital authorities, andfor two 9 ft. in diameter | 
and 10 ft. 9in. long, from Messrs. British Fermentation | 

| 
| 


Messrs 
LIMITED, 


Products, Limited 

Ture Lonpon anp Nortrn Eastern Rarmway 
PANY has just placed orders for large quantities of steel 
rails. Messrs. Dorman, Long and Company, Limited, 
are to supply 17,419 tons; Messrs. Consett Iron Com- | 
pany, Limited, 7,250 tons; Messrs. Cargo Fleet Lron 
Company, Limited, 6,907 tons; Messrs. Skinningrove 
Iron Company, Limited, 5,674 tons; Messrs. The | 
Lancashire Steel Corporation, Limited, 5,210 tons; 
Messrs. Colvilles, Limited, 5,000 tons ; and a number of | 
other firms quentities of less than 5,000 tons each. | 
Messrs. H. Lees arid Company, Limited, 81, Mitchell. | 
street, Glasgow, have received orders for a 200-ton | 
mechanical locomotive-coaling plant for Carlisle, and | 
for a 200-ton electrically-operated locomotive-coaling 
plant for Grantham, 

Messrs. Hartanp anp Woxtrr, Liurrep, North 
Woolwich, London, E.16, have received orders for two 
open canal barges from Messrs. Vokins and Company, 
Limited, London, and for 12 steel open swim barges, 
each to carry 200 tons, from Messrs. William Cory and | 
Son, Limited, London | 

Messrs. R. A. Lister anp Company, Liurrep, Durs- 
ley, Gloucestershire, bave received an order from the 
organisers of the Emp re Exhibition, Johannesburg, for 
30 passenger auto-trucks to be employed in carrying 
visitors inside the Exhibition grounds. The auto-trucks, 
which are petrol-driven, we are informed, can carry a 
load of one ton at a speed of 8 miles an hour, and, in 
widition, can pull a load of two tons on trailers 


Com- | 





—~ 





Vovtracr-Dror CatcuLaTor.—Messrs. British Insulated | 
Cables, Limited, Prescot, have issued a small cardboard 
slide rule for caloulating the voltage drop in electrical | 
circuits. Alternatively, where the permissible voltage 
drop is known, the rule can be used to find the appropriate 
size of cable, The rule is accompanied by a table giving 
in abridged form the current-carrying capacities of rubber | 
and paper insulated cables for normal situations, as laid | 
down in the tenth edition of the LE.E. Regulations 
for the Electrical Equipment of Buildings. 


| Wallsend-on-Tyne. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 


Indicating and Recording Instruments for Spencer- 
street and Waretah-place electricity stations. Melbourne 
City Couneily July 27. (T.Y. 40,046.) 

Pile-Driving Winch, internal-combustion engine driven. 
Public Works Department, Wellington, N.Z.; June 9. 
(T.¥. 30,089.) 

Air Compressor, driven by electric motor, or heavy- 
oil engine, piston displacement 600 or 800 cub. ft. per 
minute. Public Works Department, Wellington, N.Z. ; 
June 9. (T.Y. 30,091.) 

Portable Air Compressors, petrol or heavy-oil engine 
driven, piston displacement 220 and 85 cub. ft. per minute. 
Public Works Department, Wellington, N.Z.; June 9. 
(T.Y. 30,093.) 

Electrical Equipment, comprising a motor-generator 
set and a copper-oxide rectifier unit. New Zealand 
Public Works Department, Wellington, N.Z.; June 2. 
(T.Y. 30,096.) 

X-Ray Equipment. Egyptian Ministry of the Interior ; 
July 1. (T.Y. 30,097.) 

Strong-Room Accommodation to be constructed for the 
State Insurance Bank, Montevideo; July 16. (T.Y. 
30,110.) 

Steam Turbo-Alternator, 
&e. State Rivers and 
Melbourne ; June 17. (T.Y 


complete with condenser, 
Water-Supply Commission, 
30,111.) 








BOOKS RECEIVED. 


Carnegie Institution of Washington. Annual Report of 
the Director of the Department of Terrestrial Magnetism. 
Washington: Carnegie Institution of Washington. 

Warmé- und Kialteschutztechnik. By Dr.-Ine. Hans 
Batons. Halle (Salle): Wilhelm Knapp. [Price 
11-50 marks (Germany). 8-63 marks (other countries). ]} 

The Human Factor in Industry. By Eric Patmer. 
London ; Chapman and Hall, Limited. [Price 2s.] 

The Sweden Year-Book, 1936. Stockholm: Almgqvist 
& Wiksells Boktryckeri-A.-B. 

The Colliery Year Book and Coal Trades Directory, 1936. 
London: The Company, Limited. 
[Price 11. ls. net.] 

Industrial and Residential Handbook of the County 
Borough of Wolverhampton. Wolverhampton : Wolver- 
hampton Industrial Development Association, Town 
Hall. 

Principles of Combustion in the Steam Boiler Furnace. 
By A. D. Prarr. London: Babeock and Wilcox, 
Limited. 

Medical Health Council. 
Roard. Report No. 73. 


Louis Cassier 


Industrial Health Research 

The Acquisition of Skill. An 
Inalysis of Learning Curves. By J. M. BrackBuRy 
London: H.M. Stationery Office. [Price ls. 6d. net.] 

Sixteenth Annual Report of the Research Council of 
Alberta, 1935. Edmonton, Canada: The University 
of Alberta. 

The Students’ Text Book of Heating and Ventilation. By 
Norman WieGNatt. London: “The Heating and 
Ventilating Engineer.” [Price 108;] 

Electrical Engineering in Radiology. A Treatise on the 
Nature and Function of Electrical Equipment for 
X-Ray Work in Medicine and Industry. By L.G. H. 
SarsFietp. London: Chapman and Hall Limited. 
[Price 25s. net.]} 








LAUNCHES AND TRIAL TRIPS. 


“ Eros.""—Single-screw cargo steamer primarily for 
the carriage of bananas between Central American, West 
Indian and European ports ; four-crank, triple-expansion 
engine, working in conjunction with a ietcapeliten- 
Vickers exhaust-steam turbine supplying a propulsion 
motor on the main shafting. Trial trip, recently. Main 
dimensions, 431 ft. by 54 ft. 6im. by 33 ft.6in. Built by 
Messrs. Harland and Wolff, Limited, Belfast, for Messrs. 
The Standard Fruit and Steamship Company, New 
Orleans. 

“ STANDELLA.”’—Single-screw oil-tank motorship; four- 
cycle, airless-injection, six-cylinder Diesel engine. Trial 
trip, April 16. Main dimensions, 425 ft. by 54 ft. 3 in. 
by 31 ft. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. Anglo-Saxon Petro- 


| leum Company, Limited, London. 


* WINDsORWOOD.’’—Single-serew cargo and passenger 
steamer ; triple-expansion engine supplied by Messrs. The 
North Eastern Marine Engineering Company, Limited, 
Launch, April 22. Main dimen- 
sions, 453 ft. 6in., by 55 ft. 6in., by 37 ft.6in. Built by 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Hebburn-on-Tyne, to the order of Messrs. The 
Constantine Shipping Company, Limited, Middlesbrough. 

** REVOLYUTSIONER.’’—Single-screw timber-carrying 
steamer for service on the northern Russian coast and 
specially strengthened to withstand the difficult ice 
conditions encountered ; triple-expansion engine sup- 
plied by Messrs. The North Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne. Launch, April 22. 


| 
| 





Main dimensions, 321 ft. 6 in., by 48 ft., by 22 ft. 9 in. | 


Built by Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, to the order of Messrs. Machino- 


| import Central Corporation, Moscow, U.S.S.R. 
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PERSONAL. 


Mzssks. Ozatip Compayy, Liwirep, owing to expan 
sion of business, have removed their offices from |] 
Central Buildings, Westminster, to larger premises Poy 
Clarence House, 4, Central Buildings, Westmi: 
London, 8.W.1. 

Messrs. THE Newsury Diese Company, Limrep. 
King’s-road, Newbury, have decided to place the distribu- 
tion of their high-speed range of Sirron Diesel engines 
in the hands of Messrs. Belfrost Diesels, Limited, British 
Columbia House, 3, Lower Regent-street, London, 8.W.}, 
to whom all inquiries should be addressed. Messrs. The 
Newbury Diesel Company have decided upon this step 
as the application of these small high-speed engines js 
rather different from that of their large engines. 

Messrs. H. Hitpircu, Limirep, 244-245, Heneay 
street, Birmingham, 7, have removed their London offic: 
from 76, Chancery-lane, to more convenient premises at 
Sentinel House, Southampton-row, W.C.1. 

Mr. Hersert Bensamin Triitey, A.M.I.E.E., 
retired from the service of Messrs. Marconi’s Wireless 
Telegraph Company, Limited, after an association with 
the company’s works at Chelmsford extending to nearly 
twenty-five years. 

Tue Town anv Country PLANNING DIVISION oF THE 
Mryistry or Heats has removed from Whitehall, and, 
in future, all communications should be addressed to the 
Secretary, Ministry of Health, Town and Country 
Planning Division, Inveresk House, Strand, London, 
W.C.2. 

At a meeting held in Birmingham recently, it wa‘ 
decided to form a CenTRAL ENGLAND AREA ELEcTRI 
VeutcLte ComMitTree, to work in co-operation with the 
Electric Vehicle Committee of Groat Britain, Limited, 
2, Savoy-hill, London, W.C.2. 

Tue Exvecrricat Inpustrigs BENEVOLENT AssociA- 
TION are to remove their offices from 36, Kingsway, 
London, W.C.2, to larger premises at 6, Southampton- 
street, Holborn, London, W.C.1, on May 4. 

Mr. F. J. Pascos has been elected a director of Messrs 
G. D. Peters and Company, Limited, Slough. 


ster, 


has 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—The lighter sections of the local staple 
trades report good progress. Not only is there a brisk 
demand for tools, but all types of light-seale machines are 
selling better. Factories turning out engineers’ small 
tools have put on additional shifts in an effort to keep 
pace with requirements. Makers of fine-measuring 
implements are attracting to this area a growing volume 
of overseas orders. For many years Germany and America 
practically held a monopoly in the production of these 
tools, but Sheffield works have ‘completely changed this 
state of affairs. There is an improving market for files 
Inland needs are heavy, and overseas consignments hav: 
been maintained. Spain is not such a good customer, 
and Russia is not taking supplies to the extent it did in 
pre-war times. Farm and garden tools are progressiv 
media. The automobile industry continues to take heavy 
quantities of Sheffield-made gearboxes, clutch plates. 
and other accessories. Output in the special-steel 
branches is larger than a year ago. Large batteries o! 
electric furnaces are operating to capacity. Stainless 
steel is in particularly brisk demand. Not only ar 
inland requirements excessive, but users abroad are 
orderi freely. Sheffield Chamber of Commerce hes 
soceived an inquiry from Switzerland for stainless stee! 
for the manufacture of watch cases and other parts 0! 
watches. The Chamber has also received the following 
inquiries: from London for cheap carbon-steel twist 
drills ; from Liverpool for matchets suitable for export 
to the Gold Coast ; from Vancouver for beam iron ; and 
from Palestine for tools. No material change has taken 

lace in the heavy machinery and engineering branches 

he market in railway rolling stock, both light and 
heavy, is variable. Overseas connections continue t° 
buy sparingly. Sheffield makers of crushing and grindins 
machinery continue to do brisk business with overseas 
gold and silver mines. British coal mines are increasing 
their purchases. Steelworks and ironworks machiner) 
are progressive lines. Producers of electrical machinery 
and related equipments have good order books. They 
re that prospects are brighter than for some time pas! 
tric power developments in this country and abroad 
are calling for heavy tonnages of Sheffield-made stee! 
and plant. Boiler makers are busier. Large hollow 
forged boiler drums are in demand for a variety ° 
purposes, including oil-refining and the production . 
petrol and oil from coal. The raw and semi-finishe 
steel branches show little change. 

South-Yorkshire Coal Trade—A slight decline 
reported in the demand for certain classes of coal on 
home account. The general export position has under- 
gone little change. Inquiries are more numerous, but 
the amount of business developing leaves much to be 
desired. Inland iron and steel works are consuming 
heavy tonnages of industrial fuel. Steam coal is in 
demand. Sales of fuel to electricity-generating 
show a falling off, but to some extent this is offset by 
railway companies making greatly increased purchases 
The housecoal market shows a weakening tendency. 
Foundry and furnace cokes are steady, while gas coxe 
continues firm. Quotations are: Best branch hesd- 
picked, 26s. to 29s.; Derbyshire best house, 22s. to — 
Derbyshire best brights, 19s. 6d. to 21s. ; best screen®™ 
nuts, 19s. to 20s.; small screened nuts, 18s. to 18s 6d. ; 
Yorkshire hards, 19s. 6d. to 20s.; Derbyshire hards, 
198. 6d. to 20s.; rough slacks, Ils. to 12s.; and nutty 
slacks, 10s to Ile. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Scottish Steel Trade.—The strong tone which has been 
general in the Scottish steel trade is well maintained, and 
the contracts on hand amount to a considerable tonnage. 


Specifications are arriving with much regularity, and 
are sufficient to keep plant running at full pressure. 
While new business overall is somewhat dull, there has 


been a slight increase in the demand from the overseas 


markets. Shipbuilding material will be in good request 
for months to come, cause of the number of orders 
for new to which have been placed recently, and 


the output of steel during the first half of this year will 
be a long way ahead of the production for the same 
period of 1935. The makers of black-steel sheets are 
quite comfortably off for business at the moment, and 
not only is the motor-car industry absorbing a large 
tonnage, but the makers of drums, &c., are also well to 
the fore with orders. Prices are unchanged, and are 
as follows :—Boiler plates, 91. 5s. per ton; ship plates, 
si. 15s. per ton; sections, 81. 7s. 6d. r ton; black- 
steel sheets, $ in., 91. 58. per ton, and No. 24 gauge, in 
minimum four-ton lots, | iP Tos. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum four-ton 
lots, 132. 108. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade continue good, and, with 
an improvement in demand, the outlook is considered 
very satisfactory. The re-rollers of steel bars are also 
very well placed at present, and orders on the books will 
ensure steady employment for some time. The follow- 
ing are the current market quotations :—Crown bars, 
10l. 2s. 6d. per ton for home delivery, and 9. 5s. per 
ton for export ; and re-rolled steel bars, 91. ls. per ton 
for home delivery, and 71, 10s. per ton for export. 


Scottish Pig-Iron Trade.—There has been no falling-off 
in the demand for Scottish pig-iron over the week, and 
consumers keep pressing for deliveries. Perhaps the 
most important item of interest this week is that the 
new coke-oven plant at Govan Iron Works, Glasgow, 
which is illustrated and described on page 477 of 
this issue, was officially inaugurated on Monday, by the 


Lord Provost of Glasgow. With the large increase of 
eoke which will now be available, there will be more 
furnaces put into blast, and the shortage of Scottish 
pig-iron will be considerably reduced. Taking the 
consumption of pig-iron in Scotland at about 750,000 tons 
per annum, the current output falls short of that figure 
by something like 40 per cent., and it is with a view 
to reducing this shortage that Messrs. Dixon have 


installed this new plant. The production of blast-furnace 
coke will be about 500 tons a day. The current prices 
of Scottish pig-iron are as follows :—Hematite, 77s. per 
ton, delivered at the steel works; and foundry iron, 
No. 1, 8ls. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 25, amounted to 130 tons. 
Of that total, 78 tons went overseas and 52 tons coast- 
wise. During the corresponding week of last year the 
figures were 196 tons, all of which went overseas. 


Boiler Contract for Renfrew.—An important contract 
for four water-tube boilers for an English firm has just 
been secured by Messrs. Babcock and Wilcox, Limited, 
Renfrew. The amount of this contract is stated to be 
about 140,0001. 


Shipbuilding.—An order for a motor vessel of 1,100 
tons deadweight has been placed with Messrs. The Ailsa 


Shipbuilding Company, Limited, Troon, by Messrs. 
General Steam Navigation Company, Limited. This 
vessel is the second ordered this month by the latter 
company from the same builders, and she will be a 


duplicate of the other one, except that she will be fitted 
with more powerful machinery to give a speed about 
one knot higher. She will be of the shelter-deck type. 








Roya Instirure or British ARcHrrects.—The 
Royal Gold Medal for Architecture has been awarded 
to Mr. Charles Henry Holden, F.R.1.B.A., in recognition 
of the merit of his work as an architect. 


WELDING oF Ferrous Merats By Heat anp PRrEs- 
SURE.-Following the publication, on page 383 ante, 
of the article entitled ‘“‘ New Method for Welding Together 
Ferrous Metals by Application of Heat and Pressure,” 
by Mr. L. C. Grimshaw, Mr. P. A. E. Armstrong, of 
Messrs. Latrobe Electric Steel Company, New York, has 
‘ent us an account of a recent piece of work carried out 
by this process. He states that his firm recently rolled 
@ duo-clad plate measuring 140 in. by 127 in. by | in. 
thick, the facing metal being 18/8 stainless steel and the 
backing material 0-25 per cent. carbon steel. The plate 
— cut into a cirele and spun into a very deep elliptical 
lead, the outer edges of the plate being gathered to such 
an extent that it became 14 in. thick. As the result of 
this severe work, we are informed that there was no 
“ign of any rupturing and that microscopic examination 
showed that the backing and facing metals had flowed 
—— without any critical stress. After forming, the 
head was heated to 2,050 deg. F. and air-cooled. the 
oe nt of expansion of the 18/8 steel is considerably 

igher than that of mild steel, the heat treatment put 
>> heavy load on the non-yielding domed head. It is 
‘tated that notwithstanding this, the duo-clad metal 
Was in excellent condition after the treatment and is now 
- Service. The weight of the plate was 2 tons, and we 
inderstand that the firm is preparing to make still larger 
and thicker plates. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is 
virtually unpurchasable, and makers cannot be expected 
to provide parcels for the market until the supply is in- 
creased, and overdue deliveries under contract obligations 
have been greatly reduced. There seems little likelihood 
of material change for the better in the situation before 
June next. Meanwhile, foundry iron consumers on Tees- 
side are using considerable quantities of products of 
other areas. A good deal of Midland iron is arriving 
regularly for use here, but new contracts for supplies 
from that quarter are less easily arranged than recently. 
Founders have little iron on hand, and the situation is 
somewhat perturbing. 

Hematite.—T tions in East Coast hematite are 
now difficult to put through. Output is oversold, 
and the light stocks at the blast furnaces are largely 
allocated for early use. Customers are seeking to negotiate 
for almost any delivery, but producers are not disposed 
to discuss new business. Demand is increasing and 
further enlargement of make is essential to cover custo- 
mers’ requirements. Fixed minimum prices are un- 
changed but are purely nominal. 

Comparative Make of Pig-Iron.—Prior to the war, 
there were on the North East Coast 113 blast-furnaces, 
of which 74 were blowing at the end of 1913. By the 
dismantling of obsolete plant in recent years the number 
of furnaces has been uced to 68, and of these only 30 
are inaction. The output capacity per furnace has, how- 
ever, been greatly increased, so that the present make 
of pig-iron is not so much below pre-war production as 
the figures appear to indicate. 

Foreign Ore.—Consumers of foreign ore are understood 
to have taken up the bulk of deliveries that were overdue 
under old contracts, but are still to negotiate extensively 
for future requirements, and as the prices named are 
unattractive to sellers, business is on a very limited 
scale. 

Blast-Furnace Coke.—Durham blast-furnace coke is far 
from plentiful. The make will be substantially increased in 
the near future, but the growing demand is expected to 
absorb the extra supply. Buyers are paying full market 
quotations. 

Manufactured Iron and Steel._-The aggregate tonnage 
production of semi-finished and finished iron and steel 
remains near the record level, but the supply of several 
kinds of materia] does not cope fully with the needs of cus- 
tomers. The output of semi-finished steel falls considerably 
short of requirements, and re-rollers are making rather 
extensive use of Continental material that has been 
released to meet the situation. In the finished branches 
of industry, deliveries of structural steel, railway requisites 
and shtpbuilding material are heavy. The principal market 
quotations for home business stand at: Common iron bars, 
101. 2s. 6d.; packing (parallel), 91.; packing (tapered), 
101. ; steel billets (soft), 51. 17s. 6d. ; steel billets (medium) 
7l. 7s. 6d.; steel billets (hard), 71. 12s. 6d.; iron and 
steel rivets, 121.; steel boiler plates, 91. 5s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots; and fish 
plates, 12l. 10s. Black sheets (No. 24 gauge) are 
ill. 10s. for delivery to home customers, and 91. 15s. 
f.o.b. for shi mt abroad; and galvanised corrugated 
sheets (No. gauge) are 131. 10s. for delivery to home 
customers, and 111. 15s. f.o.b. for shipment overseas. 


Scrap.—Local merchants report ready sale for British 
iron and steel scrap despite heavy imports of Continental 
material. Light cast-iron is 53s. to 55s., and heavy cast- 
iron remains at 62s. 6d., though demand is lighter follow- 
ing substantial buying; while 65s. is still named for 
machinery metal, and 57s. 6d. for heavy steel. 











Tue Britisa Inpustries Farr.—The Department of 
Overseas Trade has announced that the British Industries 
Fair will take place, next year, from Monday, February 15, 
to Friday, February 26, in London and Birmingham. 
In addition to Olympia, the Department has leased the 
new exhibition buildings now under construction at 
Earl’s Court. The textiles, furniture fabrics and furni- 
ture sections, which have hitherto been housed at the 
White City, will all be transferred to Earl’s Court in 
February. The Empire Section, consisting of official 
displays by Governments of the Dominions and Colonies, 
will also be moved from Olympia to Earl’s Court. The 
other sections of the Fair will remain in approximately 
their present positions in Olympia and at Castle Brom- 
wich, Birmingham. 


Messrs. Taytor, Taytor anp Hosson, Limirep.— 
To commemorate their Golden Jubilee, Messrs. Taylor, 
Taylor and Hobson, Limited, Stoughton-street Works, 
Leicester, have issued an attractive booklet giving a 
brief history of the firm. It traces the development of 
methods of lens manufacture from the early days to the 
present time and refers to the difficulties experienced in 
securing standardisation of the screw threads of lens 
mounts. Incidentally it is mentioned that the now well- 
known method of measuring screw threads trigono- 
metrically, with the aid of a micrometer and small 
evlinders es between the threads, was due to Mr. 
William Taylor. In addition to lenses for general 
photography, process work and cinematography, the 
firm manufacture engraving and etching machines, 
examples of which have been illustrated and described 
in our columns from time to time, and also moulds for the 
manufacture of golf balls. 
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NOTICES OF MEETINGS. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Lecture on “ Uniformity 
as the Gauge of Quality,” by Mr. Clifford C, Paterson. 
Wireless Section: Wednesday, May 6, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Section Meeting. 
(i) ‘“* The Stability of Induction Coils for Radio Frequen- 
cies,” by Mr. H. A. Thomas. (ii) “The Electrical 
Stability of Condensers,” by Mr. H. A. Thomas. (iii) 
“Transit Time Effects in Diodes, Saturated or Un- 
saturated, in Pictorial Form,”’ by Drs. R. W. Sloane and 
E. G. James. Institution: Thursday, May 7, 6 p.m., 
Savoy-place, Victoria-cmbankment, W.C.2. Annual 
General Meeting. 6.30 p.m., Ordinary Meeting. Farr- 
day Lecture on “‘ Television—An Outline,” by Dr. E. 
Mallett. 

Roya. Instrrution.—Monday, May 4, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. Friday, 
May 8, 9 p.m. “ The Electric Properties of Crystals,” 
by Professor Sir William Bragg. 

InstiruTion oF Crvit Enorngrers.—Tuesday, May 5, 
6 p.m., Great George-street, S.W.1. James Forrest Lec- 
ture: “Modern Developments in the Design of Aero- 
planes,”’ by Mr. E. F. Relf. 

Institute oF Metats.—Wednesday, May 6, 8 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
8.W.1. Twenty-Sixth Annual May Lecture: “ The 
Escape of Electricity from Metals: Its Practical Conse- 
quences,”’ by Mr. C. C, Paterson. 

Iron anp Stee. Instrrute.—Thursday, May 7, and 
Friday, May 8, The Institution of Civil ineers, Great 
George-street, 8.W.1. Annual Meeting. ursday, May 
7, 10 a.m., General Meeting of Members and discussion of 
papers. 2.30 p.m., Afternoon Session and discussion of 

pers. Friday, May 8, 10 a.m., continuation of General 
Mecting and discussion of remaining papers. For pro- 
gramme, see page 354 ante. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
May 8, 7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. 
“* Power Transmission by Belts,” to be introduced by 
Mr. J. Hornsby. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 

















NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Conditions showed little 
change in the Welsh steam-coal market last week. 
Demand circulated very slowly and the orders received 
were for only small quantities. Collieries held very 
poorly filled stem lists and in view of the slight interest 
displayed by customers, in practically all the leading 
trades, in the forward positi there d very slight 

t of any improvement in conditions at the mines 
for some time ahead. Employment at the pits remained 
irregular, and production of all classes of coal were very 
restricted. ‘As had been expected in the market, news was 
received that a settlement had been reached in the French 
miners’ dispute and consequently there would be no 
stoppage at the French mines on May 1. The threat of 
ae a stoppage had not resulted in any expansion in 
demand from France, sales to which direction proceeded 
very quietly. Considerable concern was occasioned by 
a report that the Spanish Government intended issuing a 
decree to restrict imports of coal from Great Britain into 
Spain by about half. No official information was 
received by operators but later messages from Spain 
were more reassuring and indicated that there was little 
possibility, at present, of any restriction being imposed 
on the importation of British coals. Shipments of coal 
from the South Wales ports to Spain amounted to 
843,185 tons in 1935 and 852,814 in the preceding year. 
Only a few small inquiries were circulating on contract 
account and these included one from the London County 
Council for 10,000 tons and one from the Lithuanian 
Railway, but this order is usually placed with North 
country exporters. Exporters were still faced with 
considerable difficulty in disposing of collieries’ heavy 
stocks of large coals which moved off very slowly at the 
minimum prices. Smalls and sized coals remained the 
only bright feature of the market and, owing to curtailed 
outputs, supplies were not too freely offering and values 
maintained recent firmness. Cobbles remained dull 
and weak, but throughs were steady. A good demand 
was experienced for cokes which were well stemmed for 
sometime ahead. Receat strong prices were still quoting. 

Iron and Steel.—Fairly active conditions continued in 
evidence in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. At the new Cardiff 
Dowlais works of Messrs. British (Guest Keen Baldwins) 
Iron and Steel Company, Limited, a third furnace was 
started up and will bring the total pig-iron production 
of the works up to about 10,000 tons per week. 











Tue Late Mr. F. R. Drxon.—We regret to note the 
death on April 15, after a short illness, of Mr. Frederick 
Richard Dixon, who for several years had been in charge 
of the home sales section of Messrs. Hopkinsons, Limited, 
Britannia Works, Huddersfield. Mr. Dixon, who joined 
the staff of Messrs. Hopkinsons in 1924, had previously 
held appointments with Teens. Edgar Allen and Company, 
Limited, Sheffield ; Messrs. John Brown and Company, 
Limited ; and Messrs. Babcock and Wilcox, Limited. 
He became an associate member of the Institution of 
Civil Engineers on April 23, 1918, and of the Institution 
of Mechanical Engineers in 1925, and represented his 





firm on committees of the British Stan Institution. 
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ANNUALS AND REFERENCE BOOKS. 

Vercantile Book.—-With its 1936 edition the 
Vercantil Year Pook and Dictionary of Exporte ra 
celebrates its fiftieth year of publication. In that time 
its size has naturally greatly increased and its scope 
has been equally widened, though its original plan and 
purpose remain unchanged. As its name implies it is 
a directory of export merchants in this country and also 
in the chief European countries, as well as of importers 
in all parts of the world. The lists of export merchants 
contain, in addition to the names and addresses of each 
firm, particulars of the goods shipped and the markets 
with which business is carried on. The section dealing 
with importers is arranged geographically During 
its existence it has acquired considerable authority io 
the wide field in which it operates and that authority 

the fiftieth edition 
find that a number of 
in the first edition are stiii 
in business at the same address. The price is 20s. 6d. 
post free, and the publishers are Messrs. Lindley-Jones 
and Brother, Limited, 32, Bishopsgate, London, E.C.2. 

Water Engineer's Handbook and Directory.—Nearly 
half of The Water Engineer's Handbook and Directory, 
1936, as its name implies, is occupied with information 
relating to the various water undertakings in the 
country. Those in England, Wales, Scotland and 
Ireland are listed separately, the chief officers, area 
supplied, source of supply, character of water, treat- 


Year 


will be increased by 
It to 


whose names appeared 


present 


ix interesting tirms 
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ment, distribution and financial data being given in 
each case. The handbook portion contains statistics 
relating to populations and areas served, consumptions, 
storage capacities and lengths of mains and rateable 
values. There is also an index of water engineers. 
Technical articles deal with rainfall and compensation 
problems, while there is also a useful review of case 
and statute law during 1935 as affecting water supply 
undertakings. A further section gives some useful 
hydraulic data and formula, while to complete a very 
full compendium there is an overseas section and data 
relating to institutions and Government Departments. 
The publishers are the Colliery Guardian Company, 
Limited, 30, Furnival-street, London, E.C.4, and the 
price is 8s. 6d. net 

Year Book of Scientific and Learned Nocieties.—The 
fifty-second annual edition of the Official Year Book 
of the Scientific and Learned Societies of Great Britain 
md Ireland, which is published by Messrs. Charles 
Griffin and Company, Limited, 42, Drury-lane, London, 
W.C.2, at the price of 10s. net, is an illustration of the 


large number of bodies in this country which can be | 
included under its somewhat comprehensive title. The | 


information given includes the name and address of 
the society, the names of its officers, the entrance fees 
and subscriptions, dates and times of the meetings, 
and a record of the publications issued during the 
season 1934-35. It is divided into fourteen sections, 
| dealing with science generally ; astronomy, mathe- 
matics and physics; chemistry and photography ; 


-WHEEL ASSEMBLY AND Spring Cup Drive. 


econo 


archi 


biology : 


geography, geology and mineralogy ; 
and 


mics and statistics mechanical science 
tecture ; naval and military science ; agriculture and 
horticulture; law; literature, history and music ; 
psychology ; archeology ; and medicine. This grouping 
has doubtless been sanctified by usage and search for 
any particular body is facilitated by the provision of 
an excellent index, otherwise some _ re-arrangement 
| might be suggested, some of the groups being very ex 
tensive, the Institution of Civil Engineers and the 
| National Fire Brigades Association, for instance, both 
appearing under the heading of mechanical science 
Incidentally, some of the bodies about which informa 
| tion is given are, correctly speaking, neither scientif 
| nor learned, though this does not detract from the value 
lof the book. For some reason or other, the Royal 
| College of Physicians does not appear under the 
|heading of medicine. Considering the undoubted 
difficulties of compilation the volume is remarkably 
complete and retlects great credit on the publishers 
land editor 








ExipE CONVENTION aT HarroGate.—The 16th annua! 
| Exide Convention will take place at Harrogate from 
June 17 to 19. The Convention headquarters will be 
at the Hotel Majestic, and the chairman will be Mr. D.P 
| Dunne, managing director of Messrs. The Chloride 
| Electrical Storage Company, Limited, Exide Works. 
| Clifton Junction, near Manchester. The mornings wil 
be devoted to business discussions and a number ©! 
social functions will be held in the afternoons. 
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FLOTATION PROCESSES. 


INDUSTRIAL flotation processes are used at the 
present time in connection, so far as can be esti- 
mated, with the treatment of something like 
300,000,000 tons of ore, coal and other materials, 
annually. One of the most striking examples of 
treatment of complex ores is that of Broken Hill, 
New South Wales, where upwards of 500,000 tons 
The 





mineralogical and metallurgical fields, the greatest 
successes having been attained in the concentration 
of the sulphide ores of copper, lead and zinc, the 
treatment of ores of the rare and precious metals, 
and the concentration and cleaning of sulphur, 
graphite, coal, mica, silicates and mineral phos- 
phates, &e. 

The process is based upon the power of affinity 
of certain sulphide minerals and other bodies for 
oil and gases, or on the repellant action on such 
substances of the tension of water surfaces. Par- 
ticular substances of a higher density than water 
can thus be floated away, owing to surface-tension 
effects, provided they are not actually wetted by 
the water. The fundamental point is that sub- 
stances tend to float provided their outer layer 
attracts a gas film more powerfully than a liquid 
film, when both air and liquid are in competition ; 
that is to say, selective wetting takes place. 

At the present time there are three principal 
industrial applications of the system. These are : 
the recovery of valuable materials by means of an 
oil-covered surface, the floating of dry metallic 
bodies on the surface of water, and the use of a 
foam or froth. The first is employed in coagula- 





the second is exemplified in the recovery of graphite ; 
while in the third, employing an oil-air-sulphide 
foam, involving an ore: water: oil, and an air: 
water : oil phase, the mineral is concentrated in a 
thick bubble froth which floats and from which 
it is easily recovered. 

Although extensive research work has _ been 
carried out to determine the fundamental principles 
involved in the froth-flotation process, the method at 
the present time remains one of much complexity, 
pregnant albeit with great possibilities. As yet, 
the laws governing molecular activity as applied 
to flotation are only partially understood. It is, 
for instance, difficult to explain why only some 
particular kinds of oils can be used ; why sulphides 
lend themselves well to treatment, while oxides 
respond far less readily. It seems that the flotation 
of mineral particles is considerably retarded in the 
presence of oxidation products, and the removal of 
these by terpiniol or sodium ethyl xanthate probably 
results in exposing the non-polar sulphide particles, 
the water being displaced by a gas film. Two 
methods have been applied to the concentration of 
oxidised minerals, and consist of the application of 
a fatty acid as a foaming agent and the coating 
of the mineral with a soluble sulphide. A plant 
employing these has now been in successful service 
for some time in the Belgian Congo treating oxidised 
copper ores. 

Current opinion is, on the whole, opposed to a 
purely chemical explanation of flotation, adsorp- 
tion being considered to play an important rdéle. 
Researches by Ward, King, and Talmud have been 
the means of adding considerably to our knowledge 
of the phenomenon. Freundlich ascribes it to capil- 
lary attraction and the formation of unimolecular 
surface layers, while further evidence in opposition 
to the chemical theory is afforded by recent work 
by Ravitz and Porter, these workers having shown 
that galena free from oxidation products can be 
floated in water free from oxygen in the presence of 
traces of sodium ethyl xanthate. Again, studies 
have been made of the part played in flotation by 
electrostatic charges, from which it appears that 
peptisation rather than flocculation is the pre- 
dominant factor. 

Although the colloidal particles of sulphide 
minerals are found to be very difficult to float, 
selective flotation of such particles has been accom- 
plished by means of certain heterpolar sulphur- 
bearing organic substances, silicates also having 
been employed to some extent in differential flota- 
tion. In the past few years the number of reagents 
which have been employed in the flotation-concen- 
tration of ores has been increased considerably, 
and among the more important at the present time 
are dibenzyl sulphide, alkylnaphthalenesulphonic 
acid, tetraethylthiodiphosphate, thiocarbanilide, and 
hexylamine. A series of synthetic foaming agents 
has also been developed, possessed of high powers 
of selectivity, these for the most part consisting of 
homologues of the higher boiling alcohols. 

In a recent paper by Messrs. W. Cullen and 
M. Lavers, entitled ‘‘ Flotation as Applied to the 
Chemical Industry,” read before the Institution of 
Chemical Engineers, it was pointed out that there 
are certain collectors, possessing the selective 
affinity for the metalliferous mineral in preference 
to the gangue, which may be employed to promote 
preferential flotation of particles of particular 
sulphide. Notable among these collectors are the 
aerofloats and the xanthates of the higher alcohols. 
The more important of the differential flotation 
processes are that known as the minimum-oil 
method, used on a large scale at Broken Hill, and 
the system in which blende and pyrites are depressed 
by the use of lime and sodium cyanide acting as 
depressants, a process employed on a much larger 
scale (6,000 tons of ore daily) at the Sullivan Mine, 
Canada, of the Consolidated Mining and Smelting 
Company. The result of employing such processes 
has been greatly to increase the percentage of 
valuable material in the concentrates, this per- 
centage having been increased in one particular 
case of a pyrite-chalcopyrite ore from 10 per cent. 
to no less than 30 per cent. of copper. The problem 
of the differential flotation of copper-zinc-lead ores 
has in the past also presented difficulties which 





tion and the recovery of diamonds in South Africa ; | 


have now largely been overcome. 
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The application of the process to the recovery of | The information about the operation of this station, 
gold is possibly rather outside our field, though here | which we gave in a recent issue of ENGINEERING,* 


again, while applications are continually being 
extended in some directions, difficulties still remain 
unsolved. On the other hand, we have from time 


to time dealt with the treatment of coal by flota- | 
tion, the process being now widely adopted in| 


Europe, though it has made comparatively little 
progress in the industry in America. This is 
explained by economic reasons, the chief of which 


being the relatively low value in that country of | 


fine coal and briquettes. As practised in the 
coal industry the carbonaceous material is separated 
from the inorganic matter; and the process is 
successfully used in connection with the dust 
produced in mining operations and above ground at 
the colliery. The best results have been obtained 
with a frothing agent and wood-tar oils, the latter 
being used in amounts varying between 0-5 Ib. 
and 5 |b. per ton of coal, according to circum- 
stances, while it has also been shown that the 
non-coking constituents of bituminous coals can 


be separated out by the use of suitable protective factory rate. 


colloids. The use of starch, which has been 
described in our columns in connection with the 


Henry process, has in the case of some coals been | factor. 





may in some degree have prepared our readers for 
this excellent result, but it is none the less fully 
worthy of record. It must make Battersea not 
only the most economical station in the country, 
but probably in the world, and Sir Leonard Pearce 
and his staff are heartily to be congratulated on the 
successful outcome of so much hard work. It may 
be added that the thermal efficiency of the station 
reached 28-59 per cent., which is also the highest 
in the country. Both figures are, of course, great 
improvements upon anything which it was thought 
could be realised a few years ago. 

The present return deals with 458 generating 
stations, a decrease of twelve from the number of 
the previous year. Actually, however, twenty- 
seven of the less efficient stations were closed down, 
the difference being accounted for by the opening of 
six new and two stand-by stations and the inclusion 
of seven already existing stations for the first time. 
Centralisation is therefore progressing at a satis- 
That a greater proportion of the total 
load is being carried by the more economical stations 
is shown by the upward jump in the figures for load 
At 23 stations this exceeded 50 per cent., 


found to facilitate the separation of the bright | reaching 75-5 per cent. at the Kearsley station of the 


from the more dull varieties, and the difference in| Lancashire Electric Power Company. 


Actually the 


the floatability of pyrite and marcasite is also of | highest figure recorded was 94 per cent. at the 


practical importance. 
method may be evolved enabling a good coking 
product to be separated from a poor or non-coking 
coal. The different degrees of susceptibility to 
oxidation of glance coal and fusain may also, quite 
possibly, afford a basis for selective flotation, and 
80 assist in the elucidation of the complex properties 
of the oxynitrohydrocarbons. 

Among recent work on this subject, an impor- 
tant investigation has been carried out by the 
United States Bureau of Mines (Report R.1 3263) 
with a view to establishing a means of depressing 
pyrite and reducing ash content by flotation 
methods. In this work the influence of conditioning 
and depressing agents has been studied, and it has 
been shown that the slight lowering of the free 
pyrite in the froth is probably due to mechanical 
entrainment. In previous issues we have referred 
to the work of the Fuel Research Board, under the 





Department of Scientific and Industrial Research. | 


This work has shown that there is a marked difference 
in the behaviour of coals of different rank under 
flotation treatment, and has been directed towards 
the correlation of the differences observed, in order 
to effect some system of classification according to 
the carbon: hydrogen ratio, oxygen content, or 
some other characteristic. 

The treatment of coal by flotation results not only 
in the lowering of the ash content, but also of such 
constituents as fusain, durain and glance coal, 
factors of prime importance in coal processing. The 
inert fusain appears to remain hydrophobic, so 
that it tends to float, while the reactive humus 
of glance coal can be superficially oxidised, when 
it develops an affinity for water. Selective oxida- 


tion of this kind can be fostered by the presence | 


of suitable reagents. 

The complexity of the forces which come into 
play in the application of the principles of flotation 
is 80 great and varied that the study is rendered 
extremely difficult, colloidal and surface pheno- 
menon being involved. ‘The success already attained 
in theoretical study and practical applications of 
flotation methods are indicative of immense poten- 
tialities as investigational work carries the subject 
further. 





ELECTRICITY SUPPLY AND FUEL 
CONSUMPTION. 


THE most interesting and significant thing about 
the returns of electricity generated at, and fuel con- 
sumed in, the power stations of Great Britain during 
1935, which have now been issued by the Electricity 
Commissioners,* is that the average coal consump- 
tion at the Battersea station of the London Power 
Company was as low as 0-96 Ib. per kilowatt-hour. 





* Generation of Electricity in Great Britain : Returne of | 


Fuel Consumption and Units Generated 
Stationery Office. [Price ls. 6d. net.) 


H.M. 


London : 
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There is a possibility that a| station of the Lochaber Power Company, where 


the conditions are of course special, though that so 
high a figure can be reached is a testimony to the 
reliability of the plant. On the other hand, the 
well-known Bankside station of the City of London 
Electric Lighting Company, though it had an out- 
put of 101,239,660 kWh, only reached a load factor 
of 17-5 per cent. In this connection it may be 
noted that as long as the hours of operation exceeded 
2,400 in the year, the load factor was calculated on 





the 8,760 hours basis, though an indication is given | 
in the returns where the hours of generation were 
less than 6,600. Comparisons must therefore, in | 
justice, be made with care. 
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hour generated. Moreover, the 30 stations generat- 
ing between 100,000,000 kWh and 200,000,000 kWh 
had an average fuel consumption of 1-61 Ib., those 
between 50,000,000 kWh and 100,000,000 kWh a 
consumption of 1-79 1b. and those between 25,000,000 
kWh and 50,000,000 kWh a consumption of 1 - 92 Ib. 
As regards individual stations, the results at 
Battersea have already been referred to. At 
Barking B (County of London Electric Supply 
Company) the consumption was only 1-09 lb. per 
kilowatt-hour generated, and this was followed by 
Portishead (Bristol Corporation) with 1-1 lb. 
Dunston B (North-Eastern Electric Supply Com. 
pany) with 1-11 lb., Clarence Dock (Liverpool 
Corporation) with 1-12 lb., Blackburn Meadows 
New (Sheffield Corporation) with 1-16 lb., and by 
Kearsley (Lancashire Electric Power Company) 
with 1-17 Ib. Other stations with a consumption 
of less than 1-5 lb. per kilowatt-hour were: Batter- 
sea (Borough Council), Hams Hall (Birmingham 
Corporation), Brighton, Clyde’s Mill and Yoker 
(Clyde Valley Electrical Power Company), Hayle 
(Cornwall Electric Power Company), Barking A 
(County of London Electric Supply Company), 
Croydon, Spondon (Derbyshire and Nottingham. 
shire Electric Power Company), Portobello (Edin- 
burgh Corporation), Hackney, Padiham (Lancashire 
Electric Power Company), Kirkstall (Leeds Corpora- 
tion), Lister Drive No. 3 (Liverpool Corporation), 
Llanelly, Greenwich, Lots Road and Neasden 
(London Passenger Transport Board), Deptford 
West (London PowerCompany), Barton (Manchester 
Corporation), North Tees (North-Eastern Electric 
Supply Company), Brimsdown B (North Metro- 
politan Electric Power Supply Company), Chadder- 
ton (Oldham Corporation), Prince Rock (Plymouth 
Corporation), Upper Boat (South Wales Electric 
Power Company), Hartshead (Stalybridge, Hyde, 
Mossley and Dukinfield Tramways and Electricity 
Board), Ironbridge (West Midlands Joint Authori- 
ty), and Ferrybridge and Thornhill (Yorkshire 
Electric Power Company). Thus 36 stations had a 


| consumption of less than 1-5 Ib. per kilowatt-hour, 


The total electricity generated during the year was compared with 35 in 1934, while 74 others had a 


18,993,474,436 kWh, compared with 16,895,551 ,396 
kWh in 1934, an increase of 12-4 per cent. 
total coal, coke and fuel oil consumed was 
12,500,056 tons, compared with 11,479,416 tons, 
an increase of 8-9 per cent, this again indi- 
cating the economy that is being achieved. In 
fact, the average consumption for all stations 
reached the low figure of 1-54 Ib. per kilowatt-hour, 
compared with 1-58 lb. in 1934. Of the total 
output given above 18,106,107,488 kWh, or 95-33 
per cent., were generated in steam stations. This 
percentage was slightly lower than in 1934, when it 
was 95-52 per cent. The change is mainly due to 
the increase in the amount of electricity generated 
by water power, which rose from 464,528,596 kWh 
to 625,181,262 kWh, or from 2-75 to 3-29 per cent., 
consequent on the opening of the stations of the 
Galloway Water Power Company. The amount of 
electricity generated in oil engine stations rose from 
65,909,006 kWh to 66,279,515 kWh, the percentage 
falling from 0-39 to 0-35. That generated by waste 
heat fell from 164,619,373 kWh to 135,734,816 kWh, 
and the percentage from 0-97 per cent. to 0-72 per 
cent. There were similar small drops in the amounts 
generated by producer gas, gas engines and town’s 
refuse. It is satisfactory to note that the increase 
in output was general over the whole country, 
though it was still lowest in North-East England. 
The largest percentage increase occurred in South 
Scotland, where it was 623 per cent., a result which 
is again to be accounted for by the opening of the 
stations of the Galloway Water Power Company. 
The highest normal increase was 17-32 per cent. in 
the North of Scotland followed by 15-56 per cent. in 
South-West England and South Wales, 14-97 per 
cent. in East England and 14-9 per cent. in Central 
England. In South-East England it was 11-57 
per cent. 

As has already been recorded, the figures for fuel 
consumption still on the whole show a downward 
tendency, and for the 27 stations, each of which 
generated over 200,000,000 kWh in the year the 
average fuel consumption was | -34 lb. per kilowatt- 


The | compared with 80 in the previous year. 





* See page 307, ante. 


2 Ib. per kilowatt-hour, 
This 
decrease may no doubt be ascribed to the two-shift 
basis under which some of these stations were 
operated. At 11 stations 5 lb. of fuel or more were 
consumed per kilowatt-hour, the output in most 
cases being small. 

It may be added that 87 oil engine stations are 
recorded as consuming 1 Ib. or less per kilowatt-hour, 
compared with 101 in 1934. This difference is 
partly accounted for by the closing down of six 
stations since the last return was made. The most 
economical stations were those of the Machynlleth 
Electric Supply Company and the Ponts Mill 
station of the St. Austell and District Electric 
Lighting and Power Company, each of which con- 
sumed 0-57 Ib. per kilowatt-hour generated. This 
is slightly better than the 0-58 Ib. which two 
stations attained last year. 

As regards thermal efficiency, the best result at 
a steam station was, as already mentioned, the 
28-59 per cent. of Battersea. This compares with 
the maximum of 27-95 per cent. obtained by the 
Barking B station of the County of London Electric 
Supply Company in 1934. Barking B has now, 
however, improved to 28-07 per cent. In the 
present return 32 stations exceeded 20 per cent., 
these, in addition to Battersea and Barking B. 
being: Battersea Borough Council, Hams Hall 
(Birmingham Corporation), Brighton, Portishead 
(Bristol Corporation), Yoker (Clyde Valley Electrical 
Power Company), Barking A (County of London 
Electric Supply Company), Croydon, Derby, Spon- 
don (Derbyshire and Nottinghamshire Electric 
Power Company), Portobello (Edinburgh Corpor 
tion), Hackney, Sculcoates (Kingston-on- Hull Cor- 
poration), Kearsley and Padiham (Lancashire 
Electric Power Company), Kirkstall (Leeds Cor 
poration), Leicester, Clarence Dock and Lister 
Drive No. 3 (Liverpool Corporation), Greenwich, 
Lots Road and Neasden (London Passenger Trans- 
port Board), Deptford West (London Power eee 
pany), Barton (Manchester), Dunston and North 


consumption of less than 


Tees (North-Eastern Electric Supply Company) 
| Brimsdown B (North Metropolitan Electric 
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Supply Company), Chadderton (Oldham Corpora- 
tion), Hartshead (Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board), Iron- 
bridge (West Midlands Joint Electricity Authority), 
and Ferrybridge and Thornhill (Yorkshire Electric 
Power Company). Actually the highest figure for 
thermal efficiency was obtained by the Machynlleth 
Electric Supply Company with 31-78 per cent. 
This compares with the 31-07 per cent. obtained 
by the Yeovil Electric Light and Power Company in 
1934. 








NOTES. 


GENERATING STATION EXTENSIONS. 


Wirn the approval of the Electricity Commis- 
sioners, the Central Electricity Board have com- 
pleted arrangements for further extensions to certain 
selected generating stations, in order to meet the 
increased demand which is expected to arise by the 
autumn of 1938. The stations affected are: Porto- 
bello (Edinburgh Corporation), where one 30,000-kW 
set and two 120,000-lb. boilers are to be installed ; 
Clarence Dock (Liverpool Corporation), which is to 
be enlarged by one 50,000-kW set and two 200,000-1b. 
boilers ; Kearsley (Lancashire Electric Power Com- 
pany), which is to be extended by one 50,000-kW 
set, four 150,000-lb. boilers, and one 2,700,000-gallon 
cooling tower ; Hartshead (Stalybridge, Hyde, 
Mossley and Dukinfield Tramways and Electricity 
Board), where one 30,000-kW set and three 150,000- 
lb. boilers are to be erected, and Sculcoates (Hull 
Corporation), which is to receive one 30,000-kW set, 
two 150,000-lb. boilers and two circulating pumps, 
each with a capacity of 2,000,000 gallons per hour. 
In addition, Ferrybridge (Yorkshire Electric Power 
Company) is to be extended by one 30,000-kW set 
and four 100,000-lb. boilers; Longford (Coventry 
Corporation) by one 30,000-kW set, two 150,000-lb. 
boilers, and one 1,500,000-gallons cooling tower ; 
Ironbridge (West Midlands Joint Electricity 
Authority) by one 50,000-kW set and two 270,000-1b. 
boilers ; Deptford West (London Power Company) 
by one 50,000-kW and. one 3,000-kW set and two 
300,000-lb. boilers, and Willesden (London Power 
Company) by two 90,000-lb. boilers and one 
1,500,000-gallon cooling tower. Further, Hackney 
is to be extended by one 30,000-kW set, two 
150,000-Ib. boilers, and one 1,500,000-gallon cooling 
tower; Barking (County of London Electric Supply 
Company) by two 256,000-lb. boilers and Portishead 
(Bristol Corporation) by one 50,000-kW set and two 
160,000-lb. boilers. Orders for all these extensions, 
which amount in the aggregate to nearly 500,000-kW, 
have been issued since the beginning of the year, 
and represent a value of more than 5,000,000/. 
During 1934 and 1935, sanction was given for 
extensions amounting to over 1,200,000-kW, so that 
the total addition to the country’s public generating 
plant will be about 1,700,000 kW in three years. 


Roap AccIDENTS TO CHILDREN. 


If one sought for the most unsatisfactory feature 
of our present social behaviour, it might well be 
found in the “ irreparable loss to the nation of 
upwards of a thousand children who are killed 
every year in road accidents.’’ There is no satis- 
faction to be found in any aspect of ‘‘ the toll of 
the roads,” but it is particularly distressing that 
one-fifth of the total number of persons killed 
represents children under fifteen years of age. It is 
possible to argue that an important proportion of the 
adults who are killed contribute to some extent to 
the accidents by their own actions, and certainly 
many cross roads in a careless and inconsiderate 
manner. In the case of children, however, this 
argument can have no weight. The inexperience 
and irresponsibility of children must be accepted as 
factors in the problem and the task of those who 
control, or who attempt to control, road traffic 
must be so to order affairs that the special diffi- 
culties introduced by children receive special atten- 
ton. The consideration of what such special 
attention involves was essentially the task of the 
Inter-Departmental Committee (England and Wales) 
on Road Safety among School Children, which was 
“ppointed by the President of the Board of Educa- 
on, in conjunction with the Minister of Transport, 


One of the obvious directions in which attempts 
may be made to improve matters lies in educational 
work among children themselves, and the report 
recommends systematic instruction on road safety 
in schools, appropriate parts of the Highway Code 
being definitely taught, the inclusion of the subject 
in school broadcast talks, and occasional lessons by 
police officers in uniform. To lessen the risks to 
which children are exposed, it is recommended that 
local authorities should pay special attention to the 
provision of playing spaces, that in congested areas 
school playgrounds should be open outside school 
hours, and that legislation should be introduced to 
enable local authorities to close certain streets to 
traffic in order to provide play areas. In connection 
with the first of these recommendations, it is 
pointed out that where the percentage of open 
space is high the percentage of accidents to children 
is generally low, and vice versa. In Bermondsey, 
with 5 per cent. of open space, the children’s accident 
rate is 46-3 per cent., while in Marylebone, with 
23-6 per cent. open space, it is 17-8 per cent. Other 
suggestions are that in industrial towns, considera- 
tion should be given to an alteration of school hours 
in order to prevent children journeying to and from 
school when the roads are congested with workers, 
and the use of adult patrols at school crossings, with 
the employment of a special portable sign with the 
legend ‘‘ Stop, Children Crossing.” It is also pro- 
posed that while the present torch school road sign 
might be retained as an “ advance warning,”’ experi- 
ments should be undertaken with a view to securing 
a conspicuous school sign which gives warning 
only at those times when children are entering or 
leaving school. This latter recommendation implies 
deplorable behaviour by at least a proportion of 
drivers of motor vehicles. It suggests that the 
present ‘“‘ school” sign, which should be sufficient 
in itself, is being ignored. The proposed new sign 
may help, but it would appear that those for whom 
the present sign is insufficient can only be dealt 
with, in the words of the report, by the imposition 
of ‘far more drastic regulations and restrictions 
; even if the development of road transport is 
thereby seriously interfered with.” 


THe BiackpooL MEETING OF THE BRITISH 
ASSOCIATION, 

The annual meeting of the British Association 
will be held at Blackpool from September 9 to 16, 
next. The inaugural general meeting will take 
place in the Empress Hall, Winter Gardens, at 
8.30 p.m. on Wednesday evening, September 9, 
when the President, Sir Josiah Stamp, G.C.B., 
G.B.E., will deliver his address dealing with “‘ The 
Impact of Science on Society.”’ The various sections 
will commence their work on Thursday morning, 
and in the evening of that day the Mayor and 
Mayoress of Blackpool, Alderman Walter Newman, 
J.P., and Miss Newman, will hold a reception in the 
Winter Gardens. Section G (Engineering) will 
meet in the Devonshire-road Infants’ School and 
will be presided over by Professor W. Cramp, 
whose address is entitled ‘‘ The Engineer and the 
Nation.”” The papers and discussions in the 
Engineering Section will deal with engineering 
problems of mass amusement, road research and 
traffic problems, recent developments in railway 
locomotives, high-speed Diesel engines, motor-car 
headlights, sewage disposal, sea defences, electricity 
for the consumer, and electric heating and ventila- 
tion. We note with interest a decision of the Council, 
made in reference to the growing demand for a more 
systematic presentation of the subjects of scientific 
investigation in their bearing on the life of the 
community, to group together in a definite series 
each year those communications in which the more 
immediate public interest will be stressed. In the 
Engineering Section, the Presidential Address and 
the first two subjects mentioned above, are included 
in this series. One of the Evening Discourses, 
viz., that by Mr. C. C. Paterson, O.B.E., dealing 
with science and electric lighting, and to be delivered 
on Friday, September 11, is also included. The 
other Evening Discourse will be delivered by 
Captain F. Kingdon Ward, and will deal with plant 
hunting and exploration in Tibet. As usual, public 


lectures will be delivered in neighbouring towns, and 
various lectures to young people will be given in 


and other places of interest in the district have been 
provisionally arranged and there will be a full-day 
excursion to the Lake District on Saturday, Septem- 
ber 12; others, we understand, will be announced 
later. The London offices of the Association are 
at Burlington House, W.1, and the Secretary is 
Dr. O. J. R. Howarth. Wing-Commander T. R. 
Cave-Brown-Cave, C.B.E., University College, 
Southampton, is Recorder of the Engineering 
Section. 


THE CoLoNIaL Empire aS AN Export MARKET. 
At the meeting of the Institute of Export, which 
was held at 21, Tothill-street, London, 8.W., on 
Tuesday, April 28, Major W. E. Simnett delivered 
an address on ‘* The Colonial Empire—Britain’s 
Greatest Export Market.” The colonies, pro- 
tectorates and mandated territories, he said, covered 
2,000,000 sq. miles or 3,000,000 sq. miles with the 
Anglo-Egyptian Sudan, This area was over thirty 
times that of Great Britain and Northern Ireland, 
and had a population of 60,000,000, which was more 
than double that of the Dominions. It possessed 
enormous resources and was still capable of con- 
siderable economic development. One great differ- 
ence between the colonies and the Dominions was 
that the former had practically no industries of 
their own. They were therefore ready to take 
British manufactured goods of every description. 
In other words, they formed not a competitive, 
but a complementary market, The Colonial Empire 
already took 11 per cent. of our total exports, India 
being next with 9 per cent. and the United States 
third with less than 5} per cent. On the basis of 
per capita figures, though New Zealand led the way 
with purchases of 7/. 12s. per head, the colonies 
equalled 15s, ld, per head and India only reached 
2s. 2d. That 15s. ld. could, however, be vastly 
improved if the task were properly tackled. At 
present the opportunity was being missed. The 
colonies’ exports to us had recently increased in a 
much greater ratio than ours to them. Indeed, in 
1934 they only took on an average 22 per cent, of 
their requirements from us, in spite of the preferences 
and other advantages which our trade enjoyed. 
Malaya, probably our richest colony, only took 
14 per cent. Our joint responsibility was therefore 
not only to increase our share in the colonial markets, 
but the total volume of our colonial trade. With 
this end in view efforts should be made to capture 
the quality market by systematic advertisement, 
based on a knowledge of local requirements. 
Practice should also be adapted to local conditions. 


Tue Institution oF ENGINEERS-IN-CHARGE. 


The annual dinner of the Institution of Engineers- 
in-Charge, held at the Holborn Restaurant on 
Friday last, was as usual a well-attended and 
friendly function. An experiment was made in the 
order of toasts, that of ‘“‘ The Guests ” being given 
the unusual position of priority after the royal 
toasts, while that of the Institution, coupled with 
the name of the President, Mr. E. A. Sandford 
Fawcett, C.B., was modestly placed later in the 
programme. The principal toast of the evening 
was, this year, “Transport and its Progress,” 
Mr. D. A. Bremner, O.B.E., proposing it and Sir 
Charles Bressey, C.B., C.B.E., replying. The 
former, in his remarks, said they would all pay 
a high tribute to those who had made modern 
forms of transport possible, by contributions in 
design and operation, as well as to those who had 
made these things possible by supporting the 
developments financially. But as engineers it 
was necessary that we should examine the position. 
We claimed credit for controlling the forces of 
nature for the benefit of mankind, but there was a 
risk that some of our developments were becoming 
forms of destruction, and it was necessary that 
we should consider whither we were going and 
where we were likely to land in the end. It was an 
astonishing fact that of all the fatalities that 
occurred in industries and on the roads and railways, 
86-5 per cent. occurred on the roads, while 60 per 
cent. of the total casualties were accounted for 
by the roads. The proportion of the fatalities in 
industrial accidents was | in 190, while in the case 
of road accidents it was 1 in 33. The corresponding 
figure for railway accidents was 1 in 60. There 
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the roads as there were in the whole of the indus-| sound pressure of 0-0002 dyne per square centi- 
tries of the country. He thought such facts | metre, which corresponds to the threshold of hearing 
pointed to road reconstruction on a large scale as|for a normal observer using both ears. If the 
one of the possible means making for greater safety. | intensity of the standard tone is then n decibels 
He was, however, astonished at the vast amount of | above the reference intensity, the sound measured 
time and trouble spent nowadays by men in travelling | is said to have an equivalent loudness of n phons 
about, when the facilities for conducting business|(B.S.). It is pointed out that the experimental 
by means of the telephone, telegram and by letter | realisation of the definition of equivalent loudness 
were so great as they were to-day. Sir Charles | requires the resources of a standardising laboratory. 
Bressey, in replying, said that as regards education | In practice, simpler methods are necessarily used, 
of the public in road matters, the whole country | and instruments of the subjective or objective types 
was indebted to Mr. Hore Belisha for the wider | may be employed, but the results must, of course, 
views he had consistently held before them. We | be in agreement with those obtained by the funda- 
| mental method. Incidentally, it is mentioned that 
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This would put an end to the present 
unsatisfactory position whereby the Great North- 
road between London and Edinburgh is controlled 
by 31 local authorities, and which enables 23 different 
types of road surface to be used between London 
and Birmingham. This Board, which should be 
of the same character as the Central Electricity 
Board, would put an end to the present 1,400 road 
authorities and would enable a comprehensive 
scheme of improvement including the provision of 
a network of ‘ speed-limitless ’’ motor highways. 
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were really now entering upon a completely new | 


era in transport. 
breakfast in Budapest and had dined in London, 


Recently, he had had a late | 


| 


work is now in progress with the object of deter- 
mining suitable secondary methods. The term 


| 


after stops on the way, and had not even needed | “phon” originated in Germany, but the British 
to wash his hands on arrival. Again, the Graf | definition differs slightly from the German, which 
Zeppelin worked on a clock-like schedule ; he had | embodies a different method of listening and a 
witnessed its return from Brazil on time in spite | slightly higher reference pressure. The glossary is 
of foggy conditions. Such changes, however, did | divided into sections covering terms and definitions 
not make it less necessary to improve the present | in connection with sound vibrations, wave pro- 
position. At present, private enterprise, as illus-| pagation, hearing and noise, architectural acoustics, 
trated by mechanical transport, had not been| transmission systems and instruments, sound- 
properly supplemented by public initiative on road | reproducing apparatus, miscellaneous, and musical 
improvements. At the same time, while much more | terms. The latter have been included in a com- 
of the latter were required, they must keep their} mendable attempt to interpret such terms on a 
heads and hold the balance, otherwise there would | sound physical basis. It is satisfactory to note that 
be a danger of a repetition of the early years of the | the Committee has been in communication with 
railways, when, in the boom, companies were pro-| those concerned with acoustics in the United States 
moted and lines planned which came to nothing. | and Germany, and that close contact has also been 
The toast of “ The Institution ” was subsequently | maintained with the work of the International 
proposed by Major P. J. Cowan, M.B.E., who| Consultative Committee on Telephony. It may, 
referred to the prosperity of the Institution’s| therefore, be hoped that the Committee’s proposals 
affairs, attendances being good and membership| may eventually result in international agreement 
having shown a considerable increase in the past | being reached. The glossary is obtainable from the 
two years. This toast was also supported by Mr. | Publications Department, British Standards Insti- 
R. J. Clark, chairman of the Institution, who! tution, 28, Victoria-street, London, S.W.1, price 
spoke especially on the services Mr. Sandford | 3s. 6d. net, or 3s. 8d. post free. 
Fawcett had rendered during his term of office. | A Nationa, Roap Pouicy. 
The President, in acknowledging the toast, referred oad : : : ; 
to the satisfactory state of affairs of the Institution | , he question of the speed of motor vehicles has 
and paid a tribute to the work put in by the honorary | °©° under renewed discussion during the ag few 
secretary, Captain A. E. Penn, M.I.Mech.E., who | days. In a Statement of Policy which has a 
had the interests 60 much at heart. | issued by the British Road Federation, 50, Pall 
| Mall, London, 8.W., it is argued that to relieve 
CiLOSsARY OF AcousTICAL TERMS AND DEFINITIONS. | congestion the maximum speed of all goods-carrying 
Some three years ago a Committee of the British | vehicles fitted with pneumatic tyres and modern | 
Standards Institution was set up, under the chair-| braking equipment should be raised from 20 m.p.h. | 
Kave. O.B.E.. of the | to30m.p.h. On the other hand, Mr. Max Beerbohm, | 
National Physical Laboratory, to* prepare a British in a recent broadcast talk, took up the position | 
Standard Glossary of Acoustical Terms and Defini-| that on the score of safety a limit of 20 m.p-h. | 
tions. The subject of acoustics is becoming of should be imposed on all motorists. Mid-way | 
rapidly increasing importance owing to the need, | between these, comes an announcement by the 
now generally acknowledged, for reducing objection. | Commissioner of the Police of the Metropolis that 
able noises to a minimum, and also in connection | 4 campaign is to be inaugurated against those who 
with the design of buildings in which speech and | exceed the existing limit in built-up areas, while | 
music are required to be heard as well as possible. | yet another publicist has wisely pointed out that 
Being itself a quite sufficiently complex subject, it | it would be well if this official watchfulness were 
is highly desirable that its complexity should not | extended to checking such practices as cutting in 
be increased by ambiguity in the terms and defini-| and passing on the wrong side. Support for this 
tions employed in speaking and writing about it, | view is given in a report of the Inter- Departmental 
«0 that the glossary, recently published by the | Committee (England and Wales) on Road Safety 
British Standards Institution, as a result of the | among school children, which proposes, inter alia, 
work of the above-mentioned Committee, is worthy | that such penalties as will act as a real deterrent 
of careful consideration by all concerned. In the should be imposed for dangerous driving. These 
past, much ambiguity has arisen from the use of | differences of opinion show clearly how difficult the 
the term “ decibel” to express the intensity of a | problem is and indicate, what is not generally realised, 
sound as well as its loudness. but the British | that there is not one speed which is safe under all 
Standard definitions now restrict the use of decibel | conditions, but rather one code of good behaviour 
to comparisons of intensity and other power values, | W ith which all road users should make it their 
and propose to use the “ phon (B.S.)” for loudness duty to comply. The British Road Federation 
measurements. The “ bel” is defined as the unit | argue with some force that the cost of constructing 
used in comparison of the magnitudes of powers,| and maintaining our roads should, in equity, fall 
and the number of elk expressing the relative | on the taxes and not on the rates. They also object 
magnitude of two powers is the logarithm to the | that the present system of motor taxation is unfair 
base 10 of the ratio of the powers. Thus two powers, | in so far as the yield exceeds the whole cost of the 
W, and W, are said to be separated by an interval roads. We are glad to think that, since Tuesday, 
W,\ | April 21, this argument has ceased to hold water. 
loge (Ww |The decision of the Chancellor of the Exchequer 
A single magnitude may be expressed in decibels | to treat the revenue from the vehicle and fuel taxes 
relative to a stated zero level. In using the phon | as part of the country’s income will do away with a 
( B.S.) as a unit of equivalent loudness, the standard | hypothetical grievance, which was only the corollary 
tone is defined as a plane sinusoidal sound wave/of a bad financial policy. At the present time, | 
having a frequency of 1,000 cycles per second, and | too, the Federation is not likely to see much result 
this standard tone, which is heard alternately with | from its efforts to get these particular imposts 
the sound to be measured, is adjusted until both | reduced. On the other hand, we heartily agree with 
are judged to be of equal loudness. The intensity | their view that the time has come when the construc- 
level of the standard tone is measured in decibels | tion, maintenance, signalling and lighting of our | 
above a reference level corresponding to an R.M.S.| roads should be controlled by a Central Highways | 
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of n bels, or 10 » decibels, when n 





ENGINEERS. 


THE 1935-6 session of the Institution of Mechani- 
cal Engineers was concluded by a general meeting 
held on Friday, April 24, at Storey’s-gate, St. James’s 
Park, London, 8.W.1. The chair was occupied 
by the President, Mr. Herbert N. Gresley, C.B.E. 


WELDING RESEARCH. 


On the completion of the formal proceedings, Mr. 
Gresley gave a short account of the formation of the 
Welding Research Committee of the Institution, 
the main business before the meeting being the 
presentation and discussion of the “‘ Second Report 
of the Welding Research Committee.”” The com- 
mittee, he said, was the outcome of a suggestion 
made at the time of the discussion on Mr. L. W. 
Schuster’s paper on “ Strength and Design of Fusion 
Welds for Unfired Pressure Vessels *’** in March, 
1930. That suggestion had been actively sup- 
ported by Mr. Loughnan St. L. Pendred and the 
late Mr. Daniel Adamson, and the terms of reference 
from the council to the new committee were as 
given in the opening paragraph of the present report. 
We commence to reprint an abridgement of this 
report on page 492 of this issue. It may be men- 
tioned that the “First Report of the Welding 
Research Committee” was not presented at a 
meeting of the Institution, but was selected for 
publication in the Proceedings. It will be found. 
together with a written discussion upon it, in 
vol. exxiv of the Proceedings, page 569, April, 1933. 
A draft programme of the committee’s work is 
given in ENGINEERING, vol. cxxxv, page 277 (1933). 

The President then called upon Mr. Schuster, 
reporter to the committee, to give a summary of its 
work since the first report, and then upon Professor 
F. C. Lea, O.B.E., chairman of the committee, 
to read it in abstract. The discussion was opened 
by Professor J. H. Andrew, D.Sc., who stated that 
the work up till the present showed that no definite 
relation existed between the metallurgical structure 
of the welds and the results obtained from mechanical! 
tests. It would be seen from the report that most 
of the welds tested contained cavities and were 
far from homogeneous in structure. The loss of 
carbon and manganese in the change from electrode 
to weld was very striking. In the P electrode, 
0-15C had become 0-07C in the weld, and man- 
ganese had decreased from 0-57 to 0-25. In the 
U electrode, the carbon had decreased from 0-15 
to 0-06 and the manganese from 2-92 to 0-65. He 
thought makers of electrodes had not hitherto paid 
sufficient attention to this point. The strength of 
the welds was, in cases where carbon and manganese 
losses had occurred, probably affected either by the 
presence of nitrogen in one of its forms or of oxygen 
in the form of oxides. He was inclined to suspect 
the latter and the degree of presence of oxygen 
should be considered in future work. 

The results from heat treatment, Professor Andrew 
continued, had disclosed considerable irregularities. 
Generally speaking, normalising would soften the 
welds and in many cases had done so, in other cases 
the hardness of the weld had actually been increased. 
This point also required further investigation. 
Annealing at a temperature of 650 deg. C. did not 
affect the structure of any steel in a cast condition, 
and he considered that all welded material should 
be given a normalising treatment from a temperature 
of 900 deg. C. to 910 deg. C. The best form of 
heat treatment, however, was to superimpose upon 
the weld an extra layer of metal. The effect of such 
layers could be seen in the low-magnification photo- 
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graphs of cross sections of various welds given in 
the report. These showed the refinement of struc- 
ture in the lower part of the weld in proportion to 
the amount of metal imposed on the top, that is, 
above the surface level of the plate. The effect of 
laying down a layer of molten metal on a previously 
welded material was to heat that material up to 
over 900 deg. C., and the normalising treatment 
provided in that way was better than any treat- 
ment that could be given in a furnace. He would 
strongly deprecate treatment at 650 deg. C. under 
any conditions, as its effect was to reduce the impact 
value of the weld. 

Professor B. P. Haigh, M.B.E., commenced with 
an expression of regret that the questionnaire issued 
by the committee had not been circulated to firms en- 
gaged in repairs by welding, as this course might have 
yielded useful information, although the technique 
differed from that used for new construction. The 
committee had, however, learned from the question- 
naire that, with pressure vessels, cracking and not 
ductile failure was the greatest difficulty. In the 
experiments at Sheffield nearly all the tests had been 
directed to produce cracking. It might be asked 
why fatigue tests had been carried out, since pressure 
vessels such as boilers were not subjected to repeated 
stresses. The tests would, however, give indications 
of comparative liability to cracking. Some of the 
machines used in the test were employed for this 
purpose. The curves shown in Fig. 49 of the report 
were of interest as they all related to the same 
electrode used in the same manner but tested in 
different ways. Professor Lea had attributed the 
low results from the Haigh machine as being due to 
inherent differences in the specimens, but he himself 
thought it was more likely to be due to the method 
of testing. In the Haigh machine the bending 
stresses were applied uniformly through the whole 
section of the test piece and no flaw could escape. 
With the other method, using machined pieces, if 
flaws were found on the surface, where the maximum 
stress occurred, the piece would be rejected and, in 
consequence, Only the best pieces were tested and 
80 gave good results. 

Dr. 8S. F. Dorey criticised the report somewhat 
adversely. The conclusions reached in it, he thought, 
contained nothing not already known. A large 
number of electrodes had been available, but of 
these a few only had been tested and no real guidance 
as to the most suitable type for use with welded 
pressure vessels had been given. Of the three dealt 
with in the report, the iron-silicate covered electrode 
was shown to give good results from the bending 
and impact tests, the shielded-are electrode to give 
good resistance to fatigue, and soon. The shielded- 
arc weld metal had not been tested by corrosion 
tests, and in these tests the oxy-acetylene weld gave 
the best results. In the age embrittlement tests 
only tests with an asbestos-covered electrode and 
the shielded-are electrode had been carried out and 
these tests had been on material treated at tem- 
peratures which made comparison difficult. The 
report seemed to him unconvincing from the point 
of view of definitely stating which was the most 
suitable type of electrode, judging from the physical 
tests, and there was a similar inconclusiveness in 
dealing with the questions of porosity, micro- 
structure, &c. It was necessary, for example, to 
distinguish between slag inclusions and internal 
cavities in radiographic examination. No reference 
had been made to this. He thought the plates used 
for the tests were too thin. In boiler construction 
they would be anything from 1 in. to 2 in. thick, 
instead of the 4 in. thick experimented upon. It 
had been pointed out that the upper layers of weld 
metal had an enormous effect on the under layers 
and it would be appreciated that this effect would 
be more marked in a thick seam than in a thin one. 

Mr. L. Miller adopted thé same critical attitude 
as the last speaker, and commenced by saying 
that the results given in the report did not appa- 
rently carry matters beyond the recognised routine 
job. As Mr. Miller was, however, reading his con- 
tribution rapidly from a long document the President 
interposed and suggested that it would be advisable 
to send it in as a written communication. 

Dr. H. Harris said he had found the section of the 
report dealing with radiographic examination of 
great interest. He attached great importance to 








the use of X-rays in welded-seam inspection and 
would suggest that those concerned should not be 
discouraged from following it up by apparent dis- 
crepancies. On the question of the fatigue-test 
results it was remarkable that two apparently sound 
weld metals W and P should vary so definitely, 
and he thought that this required further investiga- 
tion. Possibly comparable tensile tests of the welds 
in both the “annealed” and “as welded” con- 
ditions might be significant. Dr. Harris then dis- 
cussed the question of heat treatment and its effect 
upon the microstructure of the material, and sug- 
gested that the term “ re-crystallising ” would be 
more appropriate than “normalising” in this 
connection. He commended the committee’s work 
on the question of creep in weld metal. In the case 
of a weld metal such as was at present used in welded 
drums the difference in the fatigue ranges of the 
weld and plate material was not serious, but it 
would be of advantage if data were forthcoming 
which would allow of a comparison being made 
between the fatigue properties of a weld and the 
fatigue properties of steel plates such as were used 
in a riveted seam. 

Mr. Goodyear was of opinion that the fifth of the 
conclusions given in the report was misleading and 
he was glad to learn from Professor Lea’s comments 
on the paper that further information would be 
available. As a representative of an organisation 
primarily concerned with safe working, he looked 
upon welds as inherently suspect and the report 
had confirmed this attitude. He would criticise the 
results from the point of view that the welds had 
been made in the best way possible and that the 
same conditions would not obtain in the average 
commercial weld. In spite of test conditions, how- 
ever, there were great differences in results from 
commercial electrodes and more than one weld was 
described as bad. Mr. Goodyear then dealt with 
the question of removing the top layer of the weld 
which projected above the surface of the plate. 
It would be well to elaborate in the final report the 
reasons for arriving at this conclusion so as to define 
what was detrimental metal and what was not. 

Mr. W. Hamilton Martin spoke briefly of the 
advantages accruing from careful preparation of the 
work before welding in practical work. 

The President, in closing the discussion, said that 
he had made considerable use of welding in his own 
work. He had recently obtained a locomotive 
boiler in which the barrel, dome, and tube plates 
were all welded and he felt confident as to its 
reliability. All the seams had been machined and 
the welds had been radiographically examined, 
while, by way of additional security, Lloyd’s had 
been asked to examine the boiler, which they had 
pronounced satisfactory. He thought Dr. Dorey 
and other speakers had been inclined to look upon 
the report as a final pronouncement and, as such, 
to conclude that some of its findings were almost 
elementary. The report was not a final one, but 
it was helpful to the committee to have opinions 
as their work progressed. He had been interested 
in the remarks made on the question of the super- 
imposing of weld metal. In locomotive maintenance 
work, the engine frames not infrequently developed 
cracks of varying depth, the frames being from 
1 in. to 1} in. thick. Sometimes a frame would 
crack right through and there was a tendency for a 
crack to develop in the same place if the frames were 
welded up in the ordinary manner. They met the 
difficulty by welding on cover plates over the weld 
repair. Perhaps the superimposing of extra layers 
of weld metal would, from its normalising effect, 
help to remove the causes of weld failures in repair 
work. He was hardly surprised that under bending 
tests the plates usually broke outside the weld at the 
point where the thick built-up portion joined the 
thinner original material. He thought the case was 
analogous to the nicking of an axle, which resulted 
in localising the stresses. He thought the built-up 
portion of the weld should be removed, its chief 
advantage being that attached to its normalising 
effect. 

Professor Lea, in replying briefly to the discussion, 
said that the committee fully realised that a con- 
siderable amount of ground had been left untouched, 
but to do all that had been suggested would have 
cost something like 5,0001., whereas only about 





one-tenth of that sum was available. As it was, 
much of the work had to be of a purely voluntary 
nature. Such a programme would, further, have 
taken a very long time. It had also been stated 
that much of the work so far had been to establish 
already-known fundamental data, but it must be 
remembered that since the investigation started 
two years ago other workers had also been busy. 
The question was then rather one of overlapping 
than of remaking steps already taken. It was 
clearly set forth at the beginning of the report that 
the committee did not pretend to lay down rules 
on the manufacture of electrodes. What they 
wanted to do was to investigate the electrodes which 
were now available for use by boilermakers and 
others. It had already been pointed out by the 
President that the report was not final. It was 
desirable that the committee’s work should be sub- 
mitted for criticism at intervals, and definitely 
constructive proposals would be welcome in order 
to enable the task which had been started to be 
carried on to a useful end. At the moment that 
work was only the beginning of what must prove 
to be a very long research. 








LETTERS TO THE EDITOR. 


PRE-LOADED BALL BEARINGS. 
To THe Epitor oF ENGINEERING. 

Str,—In your issue of April 3 is an interesting article 
under the above title. In it occurs the following :— 
‘* Ordinary ball or roller-bearing practice could not be 
modified to suit these cases... The solution of 
the problem lay in a new technique, originating, it is 
believed, in the United States some six years ago, and 
known as pre-loading.” 

I can claim to have anticipated this very considerably. 

In my book upon Grinding Machinery there is given, 
(page 143) a sectional drawing of one of my internal 
grinding spindle heads having a pre-loaded ball bearing. 
The advantages, including freedom from stresses due 
to temperature changes, are explained in the text, and 
the description is followed by the determination of 
the minimum pre-loading, which is that necessary to 
prevent gyroscopic slip. Thus every new essential in 
the pre-loaded ball-bearing technique is fully explained 
there. 

The book was published in 1915, and these spindles 
had been in regular use for many years before the book 
was written. 

Yours faithfully, 
James J. Guest. 

Abbey Wood, Kent. 

April 27, 1936. 








LAME’S THEORY OF THICK CYLIN- 
DERS AND THICK SPHERICAL 
SHELLS. 

To THe Eprror or ENGINEERING. 


Sir,—In his article on the above subject in your 
issue of April 17, Mr. C. Harvey raises a protest against 
the method of treatment usually adopted in text- books, 
whereby plane transverse sections before strain are 
regarded as remaining plane after strain. The grounds 
of his protest are obscure. It is true that the condition 
is frequently stated to be an assumption. In point of 
fact, no assumption is involved; the condition is a 
necessary consequence of symmetry. Any departure 
from the plane form would produce different longi- 
tudinal displacements at points at different radii in 
the same section; and since, in an infinitely long 
cylinder, there is nothing to determine the sense in 
which the relative longitudinal displacements would 
take place, they will not occur at all. For cylinders of 
finite length, the well-known principle of St. Venant 
enables us to make the same assertion for all parts 
not near the ends. 

It follows that the longitudinal strain must be 
uniform ; and it can be shown that a necessary conse- 
quence of this is that the longitudinal stress, if any, 
will also be uniform. Here, Mr. Harvey, in straining 
at a gnat, has swallowed a veritable camel, for he 
appears to be unaware that he has “ assumed,” in his 
treatment, a constant zero value for the longitudinal 
stress. If the forms shown in Figs. i and 2 of the 
article were actually obtained, such an assumption 
would be entirely unjustifiable. 

In dealing with thick spherical shells, Mr. Harvey 
opens with a statement the source of which it would 
be interesting to know. It is true that the volume 


strain can be shown to be constant in a thick spherical 
shell, as it also is in a thick cylinder, but the present 
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writer knows of no treatment where this fact is regarded 
as an initial assumption. Considerations of symmetry, 


coupled with the ordinary elastic relations, are al] that 


are needed for the complete solution of the problem. 
The statement in the final paragraph raises the 
question of the utility of the whole article. 
difference in definition merely involves small quantities 
of the second and higher orders. The whole theory of 
elasticity is based upon the possibility of neglecting 
these small quantities in dealing with strains. 
[ am, Yours faithfully, 
° GILBERT CooK. 
University of London, King’s College, 
London 
April 24, 1936. 








OBSOLESCENT TERMS AND 
THEIR SUBSTITUTES. 
To 
Srr,—In view of the rapid development of radioscopy 
and the importance of selecting words and phrases 
which have precise yet reasonable meanings, the present 
moment seems opportune for a revision of units and 
that longer accurate. Our 
ancestors believed in Phlogiston ; our grandfathers 
talked about Caloric ; and, for the past two generations, 
we have had Tyndall’s definition “ Heat a Mode of 
Motion,” molecular, not molar Therms and B.Th.Us.” 
hold the field ; why retain “ Latent Heat” ? 
Leaving Biblical scholars to reconcile Monday's 
Light” with Thursday’s Sun, may we ask what is 
meant by “ Velocity of Light”? A fresh unit, the 
Light Year,’ has been suggested to represent the 
many millions of miles that light might be supposed 
to travel in twelve months. But light is a sensation ; 
and it does not travel! A disturbance set up by the 
Sun radiates at a speed of about 300,000 km. per 
second (which foreign mathematicians denote by the 
symbol “e¢”), and, although in itself neither light 
nor heat, it causes both these sensations in those of us 
who possess sight and other requisite senses. The 
misleading term ‘velocity of light” should 
dropped. 
Why are authors of text-books allowed to perpetuate 
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ymbols are no quite 


error ? 
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appreciate the difference between ordinary and 


| polarised light, an analyser, a second Pola screen, for 


be | 


instance, was necessary, and when two screens were 
placed with their axes at right angles, or in the “crossed”’ 
position, no light was transmitted. On the other hand, 
when the axes were parallel, light was transmitted. The 
importance in photography of the nature of light 
reflected from the surface of an object was stressed, and 


it was explained how specularly reflected polarised light | 
A well-known case is that of “ Vis-Inertia,” |was still polarised after reflection, while diffusely - 


which actually involves a contradiction in terms. reflected light was depolarised. Ordinary light, reflected 


Momentum or Vis-viva are to be preferred. 
Wm. H. Massey. 
Twyford, Berkshire. 
April 17, 1936. 


THE SOCIETY OF GLASS 
TECHNOLOGY 


THe meeting of the Society of Glass Technology 
held in Stourbridge, on March 18, was devoted to a 
general discussion on The Photograpi:y of Glassware. 
The President, Mr. B. P. Dudding, M.B.E., was in the 
chair. Four papers were presented. The first, entitled 

Some Considerations in Photographing Glass for 
Commercial and Other Purposes,”’ was contributed by 
Mr. C. Wormald, who indicated the lines of action to be 
taken when attempting to produce a satisfactory photo- 
graph. The purpose the photograph was to serve had 
1 strong bearing on the methods to be employed. The 
various methods used for obtaining the best results for 
purposes such as newspaper illustration, sales cata 
logues, or high-class booklets, were outlined and con- 
trasted. Sometimes it was desired to emphasise some 
particular feature of a glass article, such as the shape 
or the type of decoration. Since it was not possible 
to get the best resu'ts for various features all at once, 
it was often necessary to take several photographs, and 
an important factor of such service was price. 
photography of glass was a difficult problem, and it was 
necessary to distinguish between photographs for 
general advertising and those for the buyer’s catalogues 
and technical purposes, 
portray the “ Spirit of Glass,’ so as to arouse the 
acquisitive sense of the public, while the latter displayed 
particular features such as colour, form and pattern, 

Mr. Wormald describd various artifices, such 
spraying, or cutting in two, employed to overcome the 
trouble due to the transperency of glass, and the great 
number of reflections from it. 
abreast of fashion in photography, outlining present-day 
tendencies, with special reference to the relative merits 
of dark and light backgrounds, and to the various 
practices of retouching negatives and blocks. 

The second paper, on ‘ The Photographic Applicati9n 
of the Pola Screen,” by Mr. J. L. Houghton, explained 
the differences between two Eastman Pola screens and 
a Wratten neutral filter, all of which looked alike. 
filter merely cut down the intensity of light passing 
through it, while the screen polarised the light. The 
nature of polarised light was explained, and the actions 
of a polariser and an analyser were demonstrated. 
Since the eye or a photographic plate could not 


| acetate, all lined up in the same direction. 


The | 


The former type required to | 


at a certain angle from non-metallic surface, was almost 
completely polarised. The nature and construction of 
the Nicol prism were described and contrasted with the 
Pola screen, which had been developed from the work 
of Dr. E. H. Land upon certain doubly-refracting 
crystals. The Pola screen consisted of crystals of 
complex periodides of cobaltamines in a film of cellulose 
The screens 
were well adaptable to photographic purposes, and were 
more convenient than the more usual forms of polarisers 


and analysers, giving greater control over lighting. By | 
| means of lantern slides, the lecturer showed how valu- 


able the screens were in connection with the photo- 
graphy of glassware, one example being the elimination 
of reflections from shop windows. Another instance 
cited was the control of high lights from a glass object, 
which was illuminated by polarised light, then photo- 
graphed with a screen in front of the lens in a position 
between “ crossed ’’ and * parallel.” 


The third paper, “‘ Notes on the Photography of | 


Specific Pieces of Glassware,” by Messrs. A. E. J. Vickers 
and D. P. Lewis, dealt with the technical difficulties of 
photographing glassware The characteristic curve 
showing the relationship between density of the silver 
image and the time of exposure for a particular plate 
was explained by a diagram. Referring to a particular 
wine glass with white thread twists in the stem, it was 
made clear that an exposure which well reproduced the 
threads resulted in a poor representation of the re- 
mainder of the glass. 


this requiring much exploration so as to find just the 
right exposure and emulsion to be used. Various pieces 


| of glassware which the authors had photographed were 
| shown, together with lantern slides giving the best 


as 


He also advised keeping | 


The | 


results obtained in numerous experiments, full par- | 


ticulars of which were given. The successes and weak- 
nesses were indicated. One pair of photographs well 
illustrated the effect of different lighting and general 
conditions upon the apparent shape of an object. 

The final paper, which was entitled “ The Photo- 
graphy of a Cut-Glass Article—The Effect of Lighting,” 
was by Miss F. M. Anthony, B.Sc., and Miss G. B. 
Ginsberg. The object dealt with was a cut-glass jug 
which was placed in the various positions relative 
to the camera, with the camera practically on a level 
with it and 27 in. from it. A screen was placed behind 
it to act as background. Using a screen of reflection 
factor, 75 per cent., the light source was placed succes- 
sively in five positions, A, B, C, D and E. A, B, C, D 
and E were approximately on a semi-circle of 4 ft. 
diameter with the jug, J, at the centre, and C J at right 
angles to A, J, E. Photographs were taken with it in 


There was a particular art in| 
getting a good representation of the whole at once, | 
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CINEMA STUDIOS. 





each of these positions, using first a clear lamp, and 
then a lamp with a diffusing envelope. The back- 
ground appeared very grey in two positions A and B, 
| owing to the fact that little light was directed on to it. 
| Then two photographs were taken with the light in 
position B, using the clear lamp, against backgrounds 
with reflection factors of 15 per cent. and 3 per cent., 
respectively. The high lights caused by reflection 
became unpleasantly pronounced with decrease of reflec 
| tion factor. It was thought that it would be of interest 
| to photograph the object in completely diffused light so 
that there was no reflection from its surface. The 
result was a picture in which the object was only seen by 
virtue of the light which it absorbed. The effect of a 
dark background in this sort of lighting was to give the 
| object almost the appearance of pottery. 





| DIESEL-ELECTRIC PLANT FOR 


| CINEMA STUDIOS. 








Tue studios where cinematograph films are produced 
are distinguished from other relatively large consumers 
of electricity by the fact that the energy is mainly re 
quired for lighting rather than power. At the new studios 
| of Messrs. London Film Production, Limited, at Den- 
| ham, for instance, the house-lighting load amounts to 
500 kW and the stage-lighting load to no less than 
5,500 kW, a figure which not so very long ago would 
have not been considered contemptible for a fair-sized 
town. In addition, sone 120 kW may be required for 
temporary purposes. As far as the stage lighting is 
| concerned there must be no flickering, and, if private 
plant is used, as at Denham, there must be no vibration, 
even when heavy loads are, as may easily occur, thrown 
. a freeze; {tg 
| suddenly on or off. For these reasons Diesel engines 
| were chosen and, after consideration of the alternatives, 
the horizontal vis-d-vis type was selected. As is well 
| known, this type of engine was the first to be em- 
| ployed for the difficult task, from the point of view of 
| vibration, of driving refrigerator compressors ‘tween 
decks 
| At Denham, as shown in the accompanying illustra- 
| tion, the plant installed consists of six eight-cylinder 
| vis-d-vis four-cycle airless-injection engines, each of 
|which has an output of 1,200 brake horse-power 
at a speed of 250 r.p.m. These engines, which were 
|manufactured by Messrs. Crossley-Premier Engines, 
| Limited, Nottingham, are coupled to direct-current 
dynamos. These machines, which were supplied by 
| Messrs. Mather and Platt, Limited, Manchester, have 
|a normal rating of 750 kW, but are capable of carrying 
a 25 per cent. overload for two hours. For the same 
|reason the engines are fiitted with pressure-charging 
equipment, this consisting of an electrically-driven 
blower, the motor of which obtains its supply from the 
|appropriate generator without going through the 
| main switchboard. They generate current at a pressure 
|of 230 volts to 250 volts and are fitted with stati 
balancers, each of which is capable of dealing with an 
out-of-balance current of about 25 per cent. The 
|exhaust gases are passed through thimble-tube boilers, 
‘heat being recovered in this way to the extent o! 
75,000,000 B.Th.U, per twenty-four hours. 
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LARGE ALLOY-STEEL FORGINGS. 
By T. M. Service. 





greater toughness than carbon steel became urgent. | 
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| progress for the reason that higher tensile ionitiin 


|eombined with toughness, could be obtained than by 
This, of course, permitted 

As progress was made in engineering the demand for | reduction in weight of the parts of many machines 
material with higher tensile strength and equal or | such as aeroplanes, aero-engines, &c. 


using plain carbon steels. 


Since the war, the use of these alloy steels has rapidly 


Nickel steel was among the first of the type used and | developed and they are now extensively used in many 
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its superiority over carbon steel was most marked. 

g the course of years more complex alloy steels 
were y Beeson such as nickel-chromium, nickel- 
chromium-vanadium, _ nickel-chromium- molybdenum, 
and later, nickel-chromium-moly bdenum-vanadium. 
These steels are now regularly used in the manufacture 
of products for commercial use. During the war, 





nickel steel or nickel steel containing chromium, 
Vanadium, and/or molybdenum, made considerable | 





commercial products such as motor cars, parts of electri“ 
cal machinery, &c. With the introduction of such 
steels, however, difficulties arose, not through any 
fault of the steels themselves, but through want of 
knowledge of the proper thermal treatment to which 
they should be subjected, and consequently it was 
necessary to develop a suitable technique in making 
them. As at the present time they are being regularly 


it will be of interest to discuss the various difficulties 
which have been experienced, and the means taken 
to overcome them. 

Defects and Their Prevention.—Many of the defects 
which occur in these special steels have been exten- 
sively investigated and dealt with in the proceedings 
of the Iron and Steel Institute and other kindred 
societies at home and abroad, The principal types of 
defects met with are: (a) Corner ghosts; (6) hair-line 
cracks, which have had innumerable names, such as 
“* snow-flakes,” ‘‘ lemon-spots,” &c.; (c) non-metallic 
inclusions, and (d) temper brittleness. 

Corner ghosts constitute an ingot defect occurring 
at the corners of the octagon. The position of the 
ghost in relation to the outside depends on the radius 
of the corner. With a sharp corner or a small radius 
the ghost is near the surface; with a large radius 
the extreme outside may be free from this defect 
and it then occurs more deeply and nearer the ingot 
centre. Fig. 1 shows a ghost in line of the corner of an 
octagon ingot made in a mould with a large radius. 
S. Maita*, in a paper to the Iron and Steel Institute, 
has shown that this defect can occur in round or square 
ingots, and he states: ‘‘ The fact that the corner ghost 
| appears in the corners of the ingot, lies lengthwise in 
the ingot, is of variable length and width, and is found 
in the columnar crystal zone, or at the intersection of 
adjacent crystal zones, where there is a tendency to 
weakness, can be explained by the occurrence of severe 
internal stress somewhere near the ghost at some time 
or another. A single ghost line in a corner is due to 
a concentrated stress in a limited space, such as a 
sharp corner or a weak columnar crystal junction. <A 
collection of numerous ghost lines in a corner is caused 
by a stress distributed over a comparatively wider 
area, such as a rounded corner or a deeper zone where 
the isothermal lines are less sharply curved.” Experi- 
ence has confirmed Maita’s view, 

It is also found in practice that this defect does not 
occur at the extreme bottom end, but that it usually 
commences about one quarter of the height of the ingot 
measuring from the bottom end and increasing in 
magnitude until at one third it attains a maximum ; 
then as one approaches the centre it decreases, being 
seldom found much higher than this position, In 
order to prevent the formation of ghosts it is necessary 
to arrange the casting conditions so that the expansion 
and contraction in the area outlined are reduced to a 
minimum, This condition can be obtained by con- 
trolling the temperature of the mould prior to the 
commencement of casting. 

Numerous papers have been written regarding the 
origin and‘ cure of hair-line cracks. Hultgren,f in 
a very exhaustive paper on “ Flakes or Hair Cracks 
in Chromium Steel,” makes the statement that flakes, 
when present, are invariably formed during cooling 
after the final hot working operation and that their 
formation is prevented by retarded cooling. The 
defect, therefore, may be designated as a cooling crack. 
The writer { also has had the opportunity of investi- 
gating the origin of hair-line cracks in nickel-chromium 
and other alloy steels and has come to the same conclus- 
ion as Hultgren, namely, that they are due to stress 
set up by unequal cooling from a high temperature. 
Hair-line cracks can occur in ingots, blooms, or 
forgings, as is shown by the following example. A 
nickel-chromium steel ingot after casting was lifted 
hot, charged into a furnace and heated to a forging 
heat, then drawn and forged into a solid forging about 
30 in. diameter at the heavy end, 12 in. diameter at 
the small end, and about 25 ft. long. The forging 
was allowed to become magnetic, then heated to 620 deg. 
C.; after a definite time it was drawn and cooled in 
air for six hours, then recharged and given another 
period at 620 deg. C., then drawn and cooled in air. 
The forging was sectioned on the longitudinal axis 
and examined for hair-line cracks but only two were 
discovered on the section. Transverse sections on 
the small diameters failed to show any trace of hair-line 
cracks, but on the large diameters a considerable 
number was detected. Similar forgings with similar 
compositions but cooled in the furnace to the Ar, 
point, then re-heated to a temperature under the Ac, 
point, and again cooled in the furnace to from 50 deg. C. 
to 60 deg. C. are free from this defect. 

During the past six years all sizes of forgings, up to 
60 tons weight, have been treated as described, and 
no trace of hair-line cracks has been discovered, 
E. Houdremont and H. Korschan§, in their paper on 
the conditions originating flakes in steel, state in their 
summary: “ The method of melting has some influence 
upon the inclination to flake formation, as crucible, 
acid Siemens-Martin, and acid high-frequency steels are 
less flake-sensitive than basic Siemens-Martin and 


* Journ. Iron & Steel Inst., vol. 121, page 477 1 (1980) 
See Journ. Iron & Steel Inst., vol. 111, page 1 
wey and ENGINEERING, vol. cxix, page 649 (1925). 
Roy. Tech. Coll, Met. Club Journ., No. 7, page 9 
(1929-30). 




















used for forgings up to as much as 150 tons in weight, 





§ Stahl und Hisen, vol. 55, page 297 (1935). 
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are electric steels. The tendency to flakes increases | Structure are harmful. Non-metallic inclusions are 
with increased ingot dimensions or higher casting | the result of several causes, namely, metal not suffi- 
temperature and casting speed; ingot mould paints | ciently deoxidised before addition of deoxidisers ; 
containing hydrogen also promote it. The bottom| erosion of brickwork in launder, ladle, and ladle 
of the ingot is less inclined to flakes than the top.| nozzle; and oxidation of the fluid metal surface in the 
Slow cooling and increased forging contribute to the | mould. 
avoidance of flakes. The experiments show that the| The work of McCance, Schenck, Herty, and many 
flakes originate in the finished forging during the cooling | others show that there is a relationship between the 
and depend on the speed at which the temperature | ferrous oxide in the slag and the ferrous oxide in the 
region about 200 deg. C. is traversed. Existing flakes | metal, and in order to produce metal as low as possible 
which are present can be made to disappear by further | in ferrous oxide the amount in the slag should be kept 
forging. The results of all these experiments show | low. In practice it is found, however, that the average 
that deformation and tension due to transformation, | of FeO in acid slag should be about 14 per cent. to 
also segregation, occluded gas, &c., are not alone/ 15 per cent., for the reason that lower FeO content 
sufficient to explain the presence of flakes.” | produces metal which is sluggish in teeming and conse- 
A paper by H. Benneck, H. Schenck, and H. Muller* | quently is favourable to entrapping inclusions. In a 
on the origin of flakes in steel, states in the summary : | paper by Dr. T. Fujiwara*, the data quoted in Table I 
“Taking as a basis the conditions determined by 
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Houdremont and Korschan, for producing flakes, an | 


attempt is made to show that these flakes in hot- 
worked steel are exclusively the result of the evolution 
pressure of a gas, namely hydrogen, separating from 
solid solution. Only by corresponding hydrogen 
additions can flakes be arbitrarily produced in experi- 
mental ingots. Oxygen and nitrogen do not act in 
the same way, but produce blowholes and in conse- 
quence of this, in forgings, a form of laminated fracture, 
but no flakes. Thermal and transformation stresses 
ean only favour the formation of flakes but they do 
not suffice for their production and essentially affect 


only the direction and position of the flakes in forgings. | 
There result further grounds for the supposition that | 


other crack phenomena (for example, primary crystal 
boundary cracks, laminated fractures, and stress 


known to be flake-sensitive ; but is manifested in equal 


steels. The known precautions adopted to diminish 


the danger of flakes act either in the lowering of the | 


hydroge content in fluid steel, namely, the method of 
melting, cold casting, or mould paint low in hydrogen 


or in favouring the diffusion of hydrogen in forgings. | 
Among the latter precautions are the slow cooling | 


of the forging, the heating and long annealing before 
forging, &c.”’ 
In the last mentioned paper, it is stated that hydrogen 


must be removed from the steel or transformed into a | 


form which evolves little stress; this is attained by 
slow cooling in the temperature region of 400 deg. C. 
It is further stated that an explanation is required 
as to why a casting, which contains many more weak 
places than a forging, after cooling, contains no hair- 


line cracks, whilst a forging made from similar steel, | 
forged and similarly cooled, contains hair-line cracks. 


The latter statement is not in accordance with my 
own experience, as hair-line cracks have been discovered 
in ingota, and the more solid the ingot the greater the 
liability to contain hair-line cracks. The one point 
on which agreement seems to be reached is that if 
ingots or forgings are cooled slowly through the 400 deg. 
C. to 100 deg. C. range, freedom from hair-line cracks 
can be attained. Fig. 2 shows typical hair-line cracks 
made visible only when the piece is magnetised and 
tlooded with methylated spirits containing iron powder 
in suspension. 

Non-metallic inclusions constitute a defect common 
to carbon and alloy steels, and the matter is dealt with 
below in connection with melting practice. Temper 
brittleness has been investigated by many experimen- 
talists, and the general view at the moment is that it is 
due to the change of the solubility of some carbide 
in a-iron below the Ar, point when slowly cooled. 


The addition of a small percentage of molybdenum, | 


as low as 0-2 per cent., is sufficient to prevent the 
ineidence of temper brittleness. 


As already stated, the occurrence of the defects | 


mentioned was due not to the composition of the steels 
themselves but to want of knowledge of the correct 


heating and cooling methods necessary to prevent their | 


occurrence. In order to produce alloy steels of satis- 
factory quality for forgings the following three points 
require specia] attention, namely, melting, method of 
forging, and thermal treatment. Within the past 
few years, in works which specialise in alloy steels, 
it has become more evident that in order to produce 
high-class forgings the first important factor is the 
quality of the steel. 
open-hearth furnaces, either acid or basic, and in 
electric furnaces, but in this paper the remarks on 


melting will be confined to the acid open-hearth | 


process. 

Non-metallic inclusions are a source of trouble in all 
steels. 
severe service than carbon steels, and as the greatest 


stress in many forgings is in the transverse direction, | 
mechanical tests are thus taken in this direction and | 


any inclusions which break up the continuity of the 


* Ibid., page 321. 


| Between 12 per cent. and 15 per cent. 63 | 37 


cracks) are also due essentially to the separation of | ferrous oxide in the slag during the working of 
hydrogen from solid solution during the cooling. | alloy steels in an acid open-hearth furnace, 


The harmful action of hydrogen is not limited to steels | 


| Rippled skin . 


Alloy steels can be produced in | 


| open up into cracks, 
As alloy steels are intended to be used for more | 


Forging Record. 


FeO in Slag. ; 


Good. Poor.* 


Per cent Per cent 


Below 12 per cent 40 60 


Above 15 per cent. 33 | 66 


* Poor quality forging means poor yield due to cracking and 
other defects during forging 


are given. The paper by Dr. Fujiwara is a critical 
examination of a particular method for controlling | 


The types 
of steel samples taken from the bath prior to the 
addition of deoxidisers are shown, and the reason why 





or similar form in other alloys, and probably in all | °"¢ particular type should be aimed for is also given. | 


A table from this paper, Table II below, gives the 
following information : 


Taste I. 


Quality of the Heats 

Deduced from the Test 
Condition of Bath Sample Prior Results. 
to Addition of Deoxidisers 


Good. Poor. 


Per cent Per cent 
82 


Smooth skin 70 
Dendrite centre 33 
Nibbled 29 

| 


The conditions necessary for the production of alloy 
steel as free as possible from non-metallic inclusions 
are :—High temperature during melting and working | 
of the charge; well-fluxed and fluid slag, high in 


| ferrous oxide during the early stages of boiling and | 


finally finishing, with about 14 per cent. to 15 per cent. | 


| prior to addition of deoxidisers; cleanliness during | to be brought to a temperature of 1,200 deg. C. 


casting and teeming ; exclusion of air from the mould | 
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steels, and as these, in some parts, are often highly 
stressed, the amount of forging work and the subse. 
quent treatment are of great importance. With 
reference to forging and heat treatment, it is well to 
bear in mind the fact that temperature for forging 
and method of forging are part of the heat treatment 
proper. 

Mechanical Tests of Large Forgings.—All steels, and 
more particularly alloy steels, are greatly influenced 
in their mechanical properties by the ratio of work 
from bloom or ingot to the finished forgings. Experi- 
ence has demonstrated that where transverse tests 
have to be taken in addition to longitudinal ones, 
stress will probably be applied in service in the trans 
verse direction and it then becomes necessary to keep 
the ratio of work to finished forging such that little or 
no elongation of the non-metallic matter, which is 
always present even in the cleanest steel, takes place 
The amount of work should be such that it does not 
interfere with the ductility of the steel in the transverse 
direction, such ductility being measured by the elonga- 
tion, contraction of area, and the Izod test. A case 
such as this is illustrated by pinion forgings where 
both transverse and longitudinal tests are specitied ; 
these forgings are generally specified to be of nickel 
steel, either oil- or air-hardened, and to have a mini- 
mum tensile strength of 40 tons per square inch with 
20 per cent. elongation on 2 in. in the longitudinal 
direction and 16 per cent. elongation on 2 in. in the 
transverse direction, and an impact value of 35 ft.-lb. 
when tested on the 120 lb. Izod machine, the Izod 
test being taken in the longitudinal direction. Table 
III gives results taken at random from an oil-hardened 
and tempered nickel-steel pinion, an air-hardened and 
tempered nickel-steel pinion, and a nickel-chromium- 
vanadium steel pinion oil-hardened and tempered 


| Figs. 3 and 4 show the ingot and forging for a pinion 


shaft, and the positions from which tests are taken are 
indicated in Fig.4. The total weight of the ingot shown 


| in Fig. 3 was 7 tons 10 ewt., and in Fig. 4 the finished 


pinion is indicated by dotted lines. 
The effect of treatment is plainly shown in columns 
1 and 2. Oil-hardening has improved the Izod test 


|in the longitudinal direction but has had little effect 
| in the transverse direction. 
j}and vanadium to the nickel steel has improved the 


The addition of chromium 


yield point and ultimate tensile strength without 


| affecting the elongation or reduction of area. The 
| Izod 


value in the transverse direction, however, is 
considerably raised. As alloy steels are more costly 
than carbon steels, and as many of the sizes used are 


| large, it is not commercially practicable to cut up 
| ingots for investigation purposes, but it is possible to 


get some information of the internal distribution of 
segregates, central weaknesses, &c., when blooms 
have to be parted cold into sections prior to re-forging 
into dises for electrical rotor machines. 

Fig. 5 shows a 42-ton ingot cast into an octagon mould 
of the dimensions indicated. When the ingot was solid 
it was stripped, the outside temperature being about 
650 deg. C. and charged immediately into a furnace 
When 


the temperature was uniform the ingot was drawn 


TABLE IIL. 


Characteristic or Nickel Steel, 


Property on 
2 Temperex 


Carbon Per cent. 
Manganese 


Nickel 


| Chronium 


Vanadium 2 
Diameter of barrel In. 
Yield point Tons per sq. in 
Maximum stress 
Elongation on 2 in 
Reduction of area 
Izod test 


Per cent, | 


Ft.-Ib. | 


L Longitudinal Clandc2 


during teeming. It is found that some elements | 
oxidise more rapidly than others during the course of | 
casting, and while some form very fusible oxides which 
float on the surface like oil on water, others are more 
infusible. For instance, a scum containing 20 per 
cent. to 35 per cent. MnO is very fluid, while others, | 
containing chromium oxide, are very infusible; the} 
infusible scums tend to adhere to the mould wall 
and cause the formation of laps which, during forging, | 
The exclusion of air by an inert | 
gas such as nitrogen preventing the access of oxygen | 
to the fluid metal surface, reduces the tendency to | 
oxide formation and ensures, as far as possible, freedom | 
from overlaps or surface discontinuities. As many | 
parts of machines are now made from ingots of alloy | 

--- } 


* Japan Nickel Review. No. 2, April, 1934. 


Hardened and 


Oil- Nickel Steel, Air- Nickel-Chromium-Vana 
Hardened and dium Steel, Oil- Hardened 
1 rempered and Tempered. 


Circumferential direction 


and forged to the dimensions shown in Fig. 6. Aft 
forging the bloom was annealed in the manner described 
towards the commencement of the present article, it 
was cooled in the furnace to the Ar, point, then re 
heated to a temperature under the Ac, point, and 
again cooled in the furnace to from 50 deg. to 60 deg. ¢ 
The sections, after polishing and sulphur printing. 
showed that the distribution of the segregates was 
similar to those described in the Heterogeneity Reports 
There were no traces of corner ghosts. The discs, 
after sulphur printing, were heated to 1,200 deg. ‘ 
and spread, the outside diameter of Cl being 53) 1n. 
of C2, 58} in. ; of C3, 63 in. ; and of C4, 66} in. The 
bores of Cl and C2 were each 29} in. and those of 
C3 and C4 each 27} in. The discs were then a 
hardened and tempered. The percentage composition 
of the steel was: Carbon, 0-335; manganese, 0-44 
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silicon, 0-197; sulphur, 0-037; phosphorus, 0-022;|The annealing was carried out as described for the | in lower elongation figures, reduced reduction of area 
nickel, 3-76; and chromium, 0-08. Mechanical tests | bloom shown in Fig. 6. The hollow forgings were oil} values, and lower Izod value. Experience has shown 
taken from each disc in the positions marked a, b, and c, | hardened and tempered after rough machining. Fig. 8a | that this harmful effect can be overcome if the closed-in 
on Fig. 7, are as shown in Table IV. shows the first 110-ton ingot, Fig. 8b the bloom, and | end is re-heated to a temperature sufficiently high to 

These results indicate a remarkable degree of uni- | Fig. 8c the hollow forging which was open at the ends. | remove the effect of distortion. The first of these two 
formity in all points except limit of proportionality. | The percentage composition of the steel was as follows : | forgings is a 3 per cent. nickel-chromium-molybdenum 
Even these are exceptionally good, considering the | Carbon, 0-265; manganese, 0-319; silicon, 0-119: | steel. As seen in Table VI the elongation, reduction 


Fig. 10. THREE TEST 
o "SPECIMENS 







Fig.8a. INGOT —————— 
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5 3 (5395.c.) 
ls winnie — -— 
EEG, °c cam ees oe ea —_ . 
=~ 
| 3 j of area, and Izod values are lower in the closed-in end 
| than in that not closed in. This forging had no addi- 
— | tional heat treatment after closing in. The percentage 
) | composition of the steel was as follows : Carbon, 0-26 ; 
y manganese, 0°50; silicon, 0-160; sulphur, 0-031 ; 
Fig.9b. BLOOM Taste IV, 
}~«---—------ -114"--- -- -> | Pe aeeea tt : eee 
| 
— | Limit rhe. . " a 
| Posi- | of Pro- | Yield | Ue a | Beene | pend 
> 
| — | Mie. J Stress. jon 2in.| Area. Test. 
; 
oom ets — StL eel nomena 
3 4 | # P | | 
& ._ Ag | Tons per| Tons per| Tons per} Per | Per Deg. 
te bY | Specifi-| sq. in. | sq. in. | sq. in. cent. | cent. | 
oy cation: | hee 
aand b — 20-0 40-0 is | 385 | 1380 
7 Tewee io . 40-0 | 9 | 1 | = 
| ae - _ _< . - _ | | - - - _ -_— 
C1 | | | | 
a ..| 22-0 | 27-0 | 41-0 | 23 | 47-2 | 180w.£* 
1b ..]| 20-0 26°5 | 40-8 | 23 | 47-2 | 180,, 
le _ 26-0 41-0 | 17 | 33-6 - 
oe > —— | _—- - —— -|- -— e— 
|c2 | | } 
——— SS en: }@ --| 19-2 | 26-0 42-0 | 22 | 44-8 | 180 w.f.* 
| [2 ..] 18-8 | 26-0 42-0 22 42-0 | 180 ,, 
- -+------ . - 27-0 40-6 15 | 27-6 -- 
~% ] | : : | i — . —_—_————— 
= | e a ..| 12-0 | 26-0 | 43-2 | 22 44-8 | 130 w.f.* 
= Ps lb ..| 10-8 | 26-0 | 44-0 | 22 | 44-8 |/18¢,, 
= pas SRG SRR §s ¢ . |} 26-0 | 41-2 | 20 | 336 | — 
Sana] Hi Bag ah Mache Maclin psec Sealy etal 
ry la ..| 10°8 26-0 | 44-0 | 22-5] 47-2 |180w-f9 
y lb ..| 10-4 | 26-0 | 46-0 | 20 | 364 | 180 ,, 
eS ee as mee c . 25-0 | 445 | 18 27-6 -- 
“ENGINEERING Se aa *w.f = without fracture. 


size of the ingot and the fact that the discs were given ; sulphur, 0-031; phosphorus, 0-023; nickel, 3-68 ;| phosphorus, 0-025 ; nickel, 2-90 ; _chromium, 0-68 ; 
Only a normalising and tempering heat, with no oil| and chromium, 0-55. Table V shows the mechanical land molybdenum, 0-20. The positions of the test 


quench. | test results obtained on this forging, the positions of the | pieces are indicated in Figs. 10 and 11. ; 
Nickel-chromium and nickel-chromium-molybdenum | test pieces being indicated in Fig. 10. The second forging made from a 110-ton ingot 
steels are now used in large quantities for the manu-| The dimensions of the two other 110-ton ingots, the | to the dimensions shown in Fig. 9c, was a 4 per cent. 


facture of hollow forgings. The following are three | blooms and the forgings are shown in Fig. 9a, 9b, and | nickel-chromium-steel forging, containing no m: ilyb- 
examples of forgings made from ingots weighing 110|9c. These two tubes had one end open, the other | denum, which had the supplementary treatment given 
tons. All the forging operations were carried out at|end being closed in. It is a well-known fact that|to the closed-in end. As shown by the mechanical 
1,200 deg. C. and the solid bloom was annealed without | closing in considerably distorts the crystal grains | test results for the small end, given in Table VII, 
allowing it to become cold between the finish of forging | and the inclusions, and, as a result, the transverse | the elongation, reduction of area, and the Izod test 
and the commencement of the annealing operation. | tests often show sliding fractures which are reflected | values are remarkably good, being even better than 
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those of the end not closed in. The position of the 
test pieces is indicated in Figs. 10 and 11. Sulphur 
prints taken from the top and bottom ends of this forg- 
ing indicate a high degree of uniformity. The percent- 
age composition of the steel was as follows: Carbon, 
0-26; manganese, 0-31; silicon, 0-197; sulphur, 
0-038; phosphorus, 0-026; nickel, 3-94; and 
chromium, 0-63. 


Tasie V. 


Bend 
Test 

} in. by | 
gin. | 


Reduc- 
tion of 
Area 


Elonga 
tion 
on 2 in 


Yield Ulti 
Point mate 
Stress 


Posi 
tion 
| 
Per Per 
cent cent. 


Tons per) Tons per 
Small | sq. in sq. in. 
End 
Tl 30-0 41-6 25 56-0 180 Deg 
wf 
T2 | 30-0 41-6 20 27-6 
T3 32-0 43-5 22 50-0 
Large 
Rnd 
Bl 31 42-0 24 56-0 
B2 30 
BS 30 


41-4 24 56-0 
41-0 22 36-4 


without fracture 
Taste VI. 

Bend 
Test 
7 in. by 
qin 


Deg 


Ulti 
| mate 
Stress 


Redux 
tion of 
Area 


Elonga- 
tion 
on 2 in 


Yield 
Point 


Posl- 
tion 


Per 
cent 


Tons per 


Small | aq. in 
End 


Tons per Per 
8q. in cent 
Tl 33-0 43°5 | 43-5 180 w.f 
re2 33-5 | 43-8 : 

rs 34 44 


Large 
End 


25 
23 59-6 


w.f. — without fracture 
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tion 
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Poai- 
tion 


Yield 
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sq. in 


Tons per Per Per | Dew 
sq. in cent cent. 


Small 


30-0 43-0 25 59-6 180 wf 


2 


-y°0 41-8 
0 40-0 


26 


17-8 33 
21 44 


wif without fracture 


The degree of uniformity with which these steels | 
are produced and the regularity with which the required | 
mechanical tests can be obtained show that the quality 
of the steel has greatly improved in recent years. 
It also shows that practice is adapting, with some 
success, the knowledge gained regarding the thermal 
treatment of this class of steel. In conclusion, the | 
following example shows the degree of heterogeneity | 
to be expected in a rectangular ingot of 4 per cent. 
nickel-chromium vanadium steel rolled into a plate. | 
The ingot weighed 15 tons, was cogged and had the | 
sinking head cut off. The slab was re-heated and rolled | 
to a plate 22 ft. 3 in. by 9 ft. 04 in. by 3} in. thick and the 
plate was then annealed. Sulphur prints made on a| 
section from the end of the plate, which was the bottom | 
end of the ingot, on a second section from the centre of | 
the plate, and on a third section taken immediately 
below the head, indicated the great uniformity which it 
is now possible to secure. The normal percentage 
analysis of the steel was as follows: Carbon, 0-26 ; | 
manganese, 0-34; silicon, 0-244; sulphur, 0-035; 
phosphorus, 0-025; nickel, 4:00; chromium, 1-37; 
and vanadium, 0-25. The maximum percentage 
of sulphur in the top-end section was 0-042, namely, | 
an increase of 0-007 per cent. ; similarly, the maximum | 
phosphorus was 0-030 per cent., an increase of 0-005 | 
per cent. In the centre section, the maximum sulphur 
present was 0-038 per cent., an increase of 0-003 per 
cent., while the maximum phosphorus, 0-029 per 
cent., showed an increase of 0-004 per cent. 








Tue National Power Snow, New Yorx.—The 
12th National Exposition of Power and Mechanical 
Engineering will be held at the Grand Central Palace, | 
New York, from November 30 to December 5. 


2,|to absorb shock and torsional vibration. 


| Friday, April 24, 1936. 
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MESSRS. SILENTBLOC, 


RUBBER-SEATED FLEXIBLE 
COUPLING. 


Tue flexible coupling shown in the accompanying 
illustrations, Figs. 1 and 2, originally developed to 
compensate for shaft misalignment, has proved in 
practice to be also of service in damping out torsional 
vibration in a drive, a property which increases its 
field of usefulness. The coupling is made by Messrs. 
Silentbloc, Limited, Ladbrooke-road, Notting Hill 
Gate, London, W.11, and is at present manufactured 
in a range of 13 standard sizes suitable for transmitting 
from 0-06 h.p. to 20 h.p. at 100 r.p.m., the correspond- 
ing shaft diameter range being from } in. to 34 in. 
The illustrations show a coupling for a shaft 14 in. in 
diameter with transmission rate of 1-57 h.p. at 100 
r.p.m. The coupling consists of two forged steel discs 
of oval contour keyed to the driving and driven shafts, 
respectively. Each flange carries a pair of bolts passing 


through a central circular disc. The flanges are arranged | 
}so that 


the lines through the centres of the 
are 180 deg. apart 
pair of steel pressed discs riveted together, and so shaped 
as to provide four circular recesses through which the 
flange bolts pass. 

The recesses contain resilient rubber blocks of the 
cross section shown in Fig. 2, this section being adopted 
to provide uniform stress and deflection throughout 
the block. As the blocks are preloaded during assembly 
of the coupling the amount of permissible deflection 
is considerable even with light loads ; henee the ability 
It will be 
noticed from Fig. 2 that the bolts pass through bushes 
which are enlarged at and spigoted into the flanges. 
The rubber blocks are not in direct contact with the 
bushes or the central housing, layers of fabric being 
interposed, and the bushes are permanently attached 
to the blocks. The flanges are separated to remove 
the central disc with the projecting bushes, a set screw 
on the key being provided to prevent axial displace- 
ment. It will be realised that all relative movement 
in the coupling takes place within the rubber blocks, 


| there being no movement of either metal on metal or 
The life of the rubber under these | 
| conditions is stated to be very great. 


metal on rubber. 





WELDING RESEARCH.* 


Tue terms of reference from the Council of the 
Institution to the Welding Research Committee were : 
“To study modern methods of welding ferrous and 
non-ferrous metals with reference to the quality of the 
welds and their suitability for specific purposes, with 
primary reference to pressure vessels.” As a guide 
in drafting a programme, a questionnaire containing 
30 questions was sent to a large number of firms. It 





was decided, for the time being, to confine experimental | 


investigations to electric fusion welding for steels, and 
that it was not wise to attempt a research on the 
composition and manufacture of electrodes. The 
activities of the Committee were to be directed for the 
present to determining the suitability of existing 
electrodes for welding the particular materials used in 
boiler construction, keeping in mind the conditions of 
vessels subjected for long periods to pressures at high 
temperatures, and to periodic changes of pressure and 
temperature. 


* Second Report of the Welding Research Committee 
read before the Institution of 
Abridged. 
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This report deals with investigations that have been 
carried out by the Committee with the co-operation of 
a very considerable number of firms, who were asked 
to prepare the welds, using electrodes of varying 
types. It was clearly only possible in a reasonable 
time to carry out a complete schedule of tests on 
welds made from a few typical electrodes. A few 
| tests, however, could be carried out on welds made 
from a larger number of electrodes. The investigations 
detailed in this report are as follows :—(1) The 
determination of the physical properties of welds was 
| made with three typical electrodes in use for welding 
| pressure vessels. Two qualities of boiler plate, and 
also of a very mild steel, were welded and all-weld- 
metal specimens were also prepared. The three welds 





Fig. 2. METHOD OF CUTTING & WELDING 
“°“* 30 INCH PLATES FOR CORROSION TESTS 
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ce 





and W. Particulars of the 
| electrodes are given in Table I. Some tests were also 
made of a weld metal referred to as BB. Deposits 
2 in. by 2 in. by 12 in. were laid down from 
and all specimens machined from the 
(2) The effects of heat treatment— annealing 
and normalising—on the physical properties of the 
welds were investigated. (3) Corrosion tests of the 
three welds and of a number of other welds have been 
carried out. (4) X-ray examinations and spectra 
analyses have been made of a number of welds. _ ; 
Pilates Supplied for the Research.—Four qualities of 
| plate* were used for the research : —Grade | = 
| tensile strength, 22 tons to 24 tons per square inch. 
| Grade 2 plate, tensile strength, 27} tons per square 
jinch. Grade 3 plate, tensile strength, 314 tons = 
square inch. Grade 4 plate, tensile strength 35 —_ 
square inch. The grade 1 material was Ss 
| 30 in. by 6 in. by } in. plates. Each plate was a 
along one 30-in. edge and two plates were then weldes 
| together to form a 70-deg. weld of 30-in. length. 
The grade 2 and grade 3 plates, as supplied, - 
12 in. by 10 in. by $ in. These were cut into twe 


are referred to as P, U, 


about 
electrodes, 
deposits. 








* The plates were — by Mr. F. Clements, of the 
Park Gate Iron and Steel Company, Limited. 
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smaller plates, 6 in. wide, and then bevelled to an| Arsenal, for radiographic examination. A report has 


angle of 35 deg. along the 10-in. length. Three lengths 
of the 10-in. by 6-in. plates were welded, when tacked 
together, to form one plate 30 in. long, with one edge 
bevelled. Two of these 30-in. plates were then welded 
as shown in Fig. 2. Welding in 30-in. lengths ensured 
moderate uniformity in the welds for the various tests. 
For certain of the tests, plates 12 in. by 10 in. by } in. 


Fig. 3. DETAILS OF MATERIAL REQUIRED FOR 
ALL-WELDMETAL BAR.AND OF ROLLED 
SWEDISH a U BACKING PLATE 
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0 04 O8 2, KH (20 
(5403.£) Strain x10" “ENGINEERING” 
W electrode all-weld-metal specimens, normalised. Zero readings 
of extension taken with specimens stressed to 1-41 tons per 
square inch. : 


similar to the 30-in. by 6-in. plates. The material | 
shown as discarded provided for end wastage, macro- | 
prints, analyses, Brinell tests, &c. The grade 4 plate 

was used only for the ends of the speeially designed | 
all-weld-metal specimens. Plates 40 in. by 43 in. by }in. | 
were bevelled to an angle of 35 deg. along one 40-in. | 
length, and two of these plates were welded together | 
with a weld 2} in. wide by 40 in. long. During welding, 

a backing plate, Fig. 3, of Swedish iron, 34 in. wide by | 
40 in. long and # in. thick was used. After welding 

the backing plate was machined off. The illustration 

shows the quantity of plate required and the method 

if cutting it before it was welded. 

Details of Welding.—In order to obtain reasonable 
uniformity of welding and provide definite information 
m the method and details of welding, data sheets were 
supplied to each firm making the welds. Table II, 
page 496, represents a typical sheet for all-weld-metal 
~pecmens. An instruction sheet was also issued. This 
showed, amongst other things, the method of laying 
the weld metal, e.g., with the metal laid longitudinally 
in strips parallel to the edges of the plate or laid by 
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| been prepared by Mr. Pullin. 


| Heat Treatment.—After welding, the plates were cut 
in pieces either 10 in. by 12 in. or 5 in. by 24 in. Certain | on all-weld-metal specimens; those for the P and W 


of these plates were left in the condition as welded 
and others were heat treated. All plates were, there 
fore, of the same volume and surface area, and thus 








a> fig-10._SHORT-TIME TENSILE TESTS 
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0 0 300 300 #00 500 
(5403.c_) Temperature...Deg.Cent. “ENGINEERING” 
W electiode all-weld-metal specimens, normalised, Diameter, 
0-3 in.; cross-section area, 0-0707 sq. in.; gauge length, 2 in. 


Fig. 16. TYPICAL CREEP-TIME CURVES 
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W electrode all-weld-metal specimens, normalised. Temperature, 
248 deg. C. 


been made both of the plate and weld metal, or until 
heating and cooling curves had been obtained. 

Such curves were, therefore, determined for four 
grades of plate material and 12 different types of weld 
deposit. 

The analysis of the electrodes used in making the 
welds is given in Table I. From the recalescence and 





























Report oN Puysicat Tests sy Proressor F. C. Lea 
AND Mr. C. F, Parker. 
Short-Time Tensile Tests.—These were carried out 


,| weld metal were in the normalised condition. The 
-| specimens were 5 in. long overall screwed }-in. B.S.F. 
, | for 14 in. each end, and were cut transversely to the 


‘ as far as possible, variations due to mass effect were | weld. 
were bevelled along one 10-in. edge, and three plates | eliminated from any heat treatment given. For the 
then tacked together to form one plate 30 in. long by | normalising treatment it was clearly impossible to fix 
12 in. wide ; these were welded together in a manner! a suitable temperature until either an analysis had 


Tests were made at temperatures varying from 
16 deg. to 630 deg. C., and check tests were made when 
advisable. The diameter of the specimen was 0-3 in. 





Mg .12. | SHORT-TIME TENSILE TESTS 



















































BB all-weld-metal specimens. Specimens cut from ingots run 
on to a steel plate. Diameter, 0-3 in. ; cross-sectional area, 
0-0707 sq. in. ; gauge length, 2 in. 


- F ig. 19. TYPICAL CREEP-TIME CURVES 
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, normalised 
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(area 0-0707 sq. in.), the gauge length 2 in. (6% times 
| the diameter), and the rate of loading 0-01 ton per 
square inch per second, Specimens were heated and 
maintained for about one hour at the required tempera- 
ture by the Cambridge temperature control. An 
extensometer was attached to the specimen for many 
of the tests, and the stress-strain diagram obtained 
during the earlier part of the test. The shape of the 
stress-strain curves, particularly at the high tempera- 
tures, depends on the rate of loading. The results 
for the short-time tests on the W weld metal are given 
in Fig. 10. Those from the BB weld metal in the 
condition as welded are given in Fig. 12. It will be 
seen that all three weld metals have their maximum 
strength and minimum ductility between 200 deg. and 








TABLE I. | 270 deg. C. For temperatures above 300 deg. C., the 
-_- re eae ne a ee ee eee ene peer seer | strength for all the weld metals decreases rapidly with 
Grade | en , Siti amet i Analysis of Core Wire. | increase in temperature. 

of Core Wire. mt — ain, | —_—_—__—_—— $$$ —_— Fig. 13 shows curves obtained for the W all-weld- 
Plate Description. Letter. C. tte Me plage of bay wi. | Cr. metal specimens when loading and unloading were 
— | | repeated several times. It will be seen that on the 
: 2 MEN PLL — - — ee ~ | first loading at both 200 deg. C. and 300 deg. C., creep 
1% 3 Proprietary. Simi- | Iron silicate covering. P 0-15 0-10 0-039 | 0-024 0-57 | | took place at comparatively low stresses. On the 
lar to B.S.1. Manganese added | | | , b t loadings, creep was not observed 

~ type 2 | _ synthetically } : | ine | second and subsequent loadings, p 
~ 3 Do, Blue asbestos yarn. t 0-15 | 0-29 0-023 | 0-016 | 2-92 | 0-10 | Trace | until much higher stresses were reached. On the third 
| Sage manganese loading, at 200 deg. C., the stress reached was 13 tons 
1,2,3 Do. Ph gy Se w } | per square inch. At this stress creep was allowed to 
shielded are |take place for 48 hours. The final rate of creep was 
—_— on ane PE ee ees Seem eS | 1-5 in. x 10-5 in. per inch per hour. There is no 
t doubt that at this stress the rate of creep would become 
‘Transverse and longitudinal motion combined, that is, | other data obtained, it was decided that the heat | less than 10-7 in. per inch per hour, and the creep 


iN @ zig-zag fashion. It also showed different methods | treatments for each of the grades of plate and weld | would probably eventually cease to be of practical 


if superimposing the layers of metal, ¢e.g., with the 
runs vertically one above the other or with the 
“uecessive runs staggered in a vertical sense. 

X-Ray Examination.—After welding, certain of the 


metal might be the same. The heat treatments given 


were (1) normalising at 900 deg. to 910 deg. C., and 
(2) low-temperature annealing. After heat treatment, 
the plates were cut up, and specimens machined for 


Plates were sent to Mr. V. E. Pullin, of Woolwich testing. 








importance. On reference to Fig. 13 it will be seen, 
however, that considerable creep had taken place 
before the third loading was carried out, and before 
creep would have been reduced to negligible propor- 
tions at 13 tons per square inch, a considerable amount 
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of permanent strain would have occurred. 


seen from Fig. 16 that at a temperature of 248 deg. C., | 


the rate of creep became less than 1-5 x 10-* in. per 
inch per hour at a stress of 18-9 tons per square inch. 
The creep curve of a specimen at a temperature of 
400 deg. C. loaded for 48 hours to 7-1 tons per square 
inch and loaded and unloaded twice before this test, 
showed a small amount of creep at less than 4 tons per 
square inch. Similar curves were obtained at other 
temperatures. These show clearly that at tempera- 
tures as low as 200 deg. C., small creeps take place 
with comparatively small stresses, but the amount of 
creep is very small, and at stresses used in boilers it 
becomes negligible. The real point of the test is that 
what is often referred to as the elastic limit,* or limit 


Il.—-Typical Welding Instructions Sheet showing 
Condition under which Weld was Prepared. 


TABLE 


All-weld-metal specimens, welded by P Company 


Identification No 
weld 

Identification 
parent plate 

Identification No. 
backing plate 

Length measured 
along weld, in 

Welder’s name 
symbol 

Type of 
(symbol) 

Electrode gauge 

No. of layers of weld 
metal 

No. of beads 

layer— 

['wo bottom runs 
rhree top runs 

Are current, amp 

Are voltage (between 
electrode holder and 
plate) 

Approximate 
length, in 


Current supply, a. 
or du 

Type of generator 
and maker 


G4P2i dx 
No. 
M.W.P 
motor- 
generator 


u4iP 


GoP 
Polarity of 
trode or 
Length of electrode 
used, ft 
Approximate time 
to weld one bead 
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cessive beads, 
minutes ; 
Actual welding time 
(total) 9 hours 50 mir 
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with machined 
bevel 
Note.—-} in. allowed for con 
traction when set up. Pieces 
held by dogs on C©.9 slab 
during welding, but bad dis 
tortion resulted. 
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General Instructions.—All runs of metal to start at the edge of 
plate marked. All slag to be chipped or ground off after each 
run, and oxide to be removed with a scratch brush 

Note.-In order to ensure that the results will be strictly 


diagram. | 

From Fig. 21 it will be seen that at a temperature of 
374 deg. C., the critical temperature for water and | 
steam, the rate of creep for P weld is, after 20 days, | 
less than 1 in. x 10—* in. per inch per hour at a stress | 
of 10 tons per square inch. It is only, therefore, in| 
parts subjected to superheated steam that creep is to | 
be seriously feared. At 490 deg. C. the stress should | 
be less than 4 tons per square inch. From Fig. 15 the | 


| total creep during 48 hours at 7-1 tons per square | 


comparable with one another, it is essential that the instructions | 


given above should be strictly adhered to, also that any points 
left to the welder’s judgment should be truly recorded. 
All runs to be similar and made under the same conditions 


of proportionality, is much lower on first loading than 
on subsequent loadings (see, for example, Fig. 13). 

Long-Time Oreep Tests.—Creep tests have been 
carried out on normalised all-weld-metal specimens 
made with W and P electrodes at temperatures from 
about 250 deg. to 575 deg. C. The specimens were of 
2-in. gauge length and 0-3-in. diameter. The tempera- 
ture was kept constant by means of a temperature 
control to within 4 2 deg. C., and all extension readings 
were taken at the same temperature. The scale was 
fixed at such a distance that extensions of the order 
of 1 in. 10-* in. were measured ; an extension of this 
magnitude in 10 hours corresponds to a rate of creep 
of 0-5 in. 10-* in. per inch per hour on a specimen of 
in. gauge length. Typical creep curves are shown 
in Figs. 16 and 19. These are of the usual type. 
Had the test, the creep-load curve of which is shown 
in Fig. 19, No. 1, been continued, fracture would have 
occurred, while for others the rate of creep after about 
20 days’ loading was apparently diminishing. 

In order to determine the stress at which the rate of 
creep after about 20 days would be 1 in. 10-*, 
L in 10-* in, per inch per hour, certain curves were 
plotted for each temperature. A creep rate of 1 in. 
10-* in. per inch ver hour is equivalent to an elongation 
of | per cent, in 10,000 hours, or 400 days approxi- 
mately. It is, however, apparent from most of the 
curves that after 20 days the creep rate was still 
decreasing, and that at the stresses given, a much 
longer period than 10,000 hours is needed to give an 
elongation of 1 per cent. It is also possible that if 
a test had been carried out for six months with a 
stress giving a creep rate of 1 in, 10-* in. per inch 
per hour at the end of 20 days, the creep rate after 
six months would hae been much less than 1 in. 
10-* in. per inch per hour. If the rate of creep 
0-18 in, 10-* in. per inch per hour continues, the 
creep will be 1 per cent. in about six years. It will 
be seen from Fig. 21 that for a given stress at tempera- 
tures above 300 deg. C., an increase of temperature of 
about 40 deg. C. increases the rate of creep 10 times, or 
at a constant temperature an increase of stress from 
30 per cent. to 50 per cent. on the lower value, increases 
the rate of creep by 10 times. For comparative 
purposes, in Fig. 21 are also shown results of tests of 


» 


or 


* As far as creep at these temperatures is concerned 


the weld metals are not very different from the boiler 
steels, and up to temperatures of saturated steam at 
which boilers are generally working the creep is very 
small at the usual working stresses. ; 


inch is seen to be 0-046 per cent., and the rate of 
creep after 48 hours is 3-04 x 10-*. The total creep 
during the previous two loadings was 0-026 per cent. | 


Fig. 21. MAXIMUM LIMITING CREEP STRESS CURVES | 
Pra) s Y r-— 1 Y —— ) 
| 


| spur, 


It will be| other materials, details of which are given on the/| firing of a number of small forge furnaces through one 


Atritor with independent control for each. 

Water Pumps.—The characteristics of a self-priming 
pump, which is available with storage tank as an auto- 
matic outfit, are dealt with in a leaflet coming from 
Messrs. Rhodes, Brydon and Youatt, Limited, Waterloo 
Engineering Works, Gorsey Mount-street, Stockport. 


Steel Products——A publication prepared by Messrs. 
Thos. Firth and John Brown, Limited, Atlas and Norfolk 
Works, Sheffield, gives an interesting and illustrative 
presentation of their principal products, including steel 
ingots up to 200 tons in weight, forgings, castings, &c. 


Brewing and Distilling Plant.—A leaflet from Messrs, 
Robert Boby, Limited, St. Andrews Works, Bury St. 
Edmunds, illustrates cask-washers, retorrifying drums, 
vacuum pumps and cleaning screens supplied during 
1935. Plant still operating after long effective service is 
also illustrated. 

Gears.—Machine-cut gears of the bevel, mitre, spiral, 
worm, internal, and double-helical types, all 
standardised in wide ranges, form the subject-matter of 
leaflet received from Messrs. Crofts (Engineers), Limited, 
Thornbury, Bradford. The firm undertakes the cutting 


| of customers’ blanks. 


Tems per Sq.in 


7 = 


St vas. 


600 +o 


% 
“ENGINEERING” 


00 300_ 300 OO — HO 
(5403.4) Temperature ..Deg. Cent. 


Curve 1.—P electrode all-weld-metal. Creep rate > 1 10-6 

in. per inch per hour after 20 days. 
Curve 2.—P electrode all-weld-metal. 

in. per inch per hour after 20 days. 
Curve 3.—0-17 per cent. carbon steel ; 


Creep rate > 1 10-5 
limiting creep stress 


-R steel for superheater tubes. Creep rate <2 x 10-7 


| in. per inch per hour. 


1 rotary kilns, and furnaces. 


Curve 5.—Steel (18 per cent. chromium; 8 per cent. nickel ; 
1 per cent. tungsten). Creep rate < 5 10-7 in. per inch per 
hour. 

Curve 6.—R steel tensile strength (quick test). 

Curve 7.—P electrode all-weld-metal tensile strength (quick | 
test). 

Curve 8.-—0-17 per cent 
test) (Tapsell) 


carbon steel tensile strength (quick | 


At 390 deg. C., the rate of creep for the stress of 7 tons 
per square inch after 20 days was 0-81 x 10-*. 
Supposing the rate of creep from 48 hours to 20 days 
to be the mean of 3-04 10-* and 0-81 x 10-, 
i.e, 1-93 x 10-*, the total extension after 20 days 
would be (0-083 + 0-046 +- 0-026) = 0-155 per cent. | 
After a further year at a rate of 0-81 x 10-* the 
additional extension would be 0-71 per cent., and the 
total extension 0-865 per cent. Experience has shown 
that if creep takes place in boiler shells, it is very 
small, and as welds will form only a very small part 
of a boiler shell, the deformation of the boiler due 
to creep of the order of 1 in. x 10-* in. per inch per 
hour will be quite negligible. 


(To be continued.) 








CATALOGUES. 


Electrical Equipment.—New lighting fittings, wiring 
accessories, exhaust fans, ironclad switches, grill boilers, 
cooking plates and electric fans are included in a recent 
progress sheet issued by Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
w.c2 


Galvanised Tanks and Cylinders.—Tables of compara 
tive tests are employed to make out a strong case for 
the welded type as compared with the riveted type of 


galvanised tanks and cylinders, in a leaflet by Messrs. | 
> | engineer, 


Robert Jenkins and Company, Limited, Ivanhoe Works, 
Rotherham. 

Shearing Machine.—For cutting sheets of unlimited 
width or length up to No. 14 gauge mild steel, a portable, | 
rotary type, shearing machine, with a poled 4 ratchet 
motion, has been developed, and is described in a leaflet 
issued by Messrs. F. J. Edwards, Limited, 359-361, 
Euston-road, London, N.W.1. 

Machine and Small Tools.—** Engineering Equipment ”’ 
is the appropriate title given to a 336-page catalogue 
published by Messrs. T. C. Jones and Company, Limited, 
Vood-lane, Shepherd’s Bush, London, W.12, in which 
a comprehensive variety of machine, hand and bench 
tools are illustrated and described 

Coal Pulverissr.—Messrs. Alfred Herbert, Limited, 
Coventry, have issued a revised brochure on their 
Atritor coal pulveriser for use in the firing of boilers, 


| Electric, 


| on-Tees. 


A recent development is the | 


Electric Storage Batteries.—Messrs. Tungstone Accu- 
mulator Company, Limited, St. Bride’s House, Salisbury- 
square, London, E.C.4, call attention, in a pamphiet 
received, to the advantages of storage batteries fitted 
with high-pressure die-cast plates. The firm claims to 
manufacture the only car battery open to inspection. 


Electric Lighting.— Examples of installations carried out 
are illustrated in a recent issue of The Reflector, a well- 
produced little publication by Messrs. The Benjamin 
Limited, Brantwood Works, Tottenham, 
London, N.17, which is mainly concerned with the 


| solution of lighting problems and recent developments. 
| 


Road-Making Plant.—Messrs. Goodwin, Barsby and 
Company, Limited, St. Margaret’s Ironworks, Leicester, 
have issued a revised catalogue of crushers, granulators, 
elevators, conveyors, washers, driers and mixers, for 
use in Tarmacadam works, quarries and gravel pits. 
An imposing list of public authorities using Good-Win 
plant is included. 

Driers.—The drying of a large variety of materials by 
means of Ruggles-Coles and Lowden driers, is dealt 
with in a pamphlet received from Messrs. Head, Wrightson 
and Company, Limited, Teesdale Iron Works, Thornaby- 
Seven distinct types are available to cover the 
whole field of drying processes ; the firm undertake free 
analysis of material for testing purposes. 

Electric-Are Welding.—Informative examples of 
repairs effected on tramways by the electric-arc welding 
process are given in a pamphlet issued by Messrs. Murex 
Welding Processes, Limited, Ferry-lane Works, Forest- 
road, London, E.17. Particular attention is directed to 
the reconditioning of the permanent-way and the suit- 
ability of electrodes for use on eny specified metal. 

Boiler-Manhole Blowers and Exhausters.—A leaflet on 
this subject issued by Messrs. Coppus Engineering 
Corporation, Worcester, Mass., U.S.A., is concerned with 
the rapid cooling and ventilation of boilers, furnaces, kilns, 
retorts, cracking-stills, coke-ovens, and dehydrating 
pots necessary for efficient operation. Messrs. C. N. 


| Beck, 11, Queen Victoria-street, London, E.C.4, are the 


sole British agents. 

Compressors, Tools, and Mining Equipment.—A pam- 
phlet sent by Messrs. Holman Brothers, Limited, Cam- 
borne, deals with various products, including single and 
two-stage air compressors, tools for use with the same, 
oil-fired furnaces, drill sharpeners, hoists, winders, &e. 
A separate leaflet describes an interesting method of 


| allaying dust in mines after shot-hole blasting, by means 


of the Holman-Wetherill spray system. 

Oil and Gas Engines.—Messrs. The National Gas and 
Oil Engine Company, Limited, Ashton-under-Lyne, have 
prepared an exceptionally well-illustrated catalogue 
dealing with oil engines, gas engines, and convertible 
oil/gas engines, in sizes ranging from 124 brake horse- 
power to 896 brake horse-power. Tables of powers, 
speeds and consumptions, together with leading dimen- 
sions and shipping specifications are included. 

Grinding Machines.—Literature in loose leaf form sent 
by Messrs. The Churchill Machine Tool Company, 
Limited, Broadheath, near Manchester, concerns hydrau- 
lic universal grinding machines of 10 in. swing to 20 in 
swing. Hydraulic table traverse giving a stepless range 
of speeds from 6 in. to 240 in. per minute, and the absence 
of gear boxes are outstanding features. Production de- 
tails relating to the grinding of hydraulic shock absorber 
rotors are given in these data sheets. 

Electricity Distribution.—Congestion 
services is often a source of worry to the electrical mains 
rendering the installation of disconnecting 
boxes # difficult proposition. To overcome such pro- 
blems, narrow and selective type underground discon- 


of underground 


| necting boxes are made by Messrs. W. T. Henleys 


Telegraph Works Company, Limited, Holborn Viaduct, 
E.C.}. These are dealt with in a list recently rece ived 
from she firm, the constructional features of the standard 
boxes being retained. 

Electrical Flow Metering.—Messrs. Electrofio Meters 
Company, Limited, Abbey-road, Park Royal, London, 
N.W.10, have issued a particularly attractive catalogue 
describing the construction of their Electroflo electric ally- 
operated meters and dealing with the application o! these 
instruments to the continuous metering of water and 
sewage under all conditions. Meters of the Venturi tube, 
orifice plate, Vee-notch, weir and flume types ar a 
with, and numerous installations of each type. w't 
indicating, recording and integrating instruments, are 
illustrated. 
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THE INFLUENCE OF TEMPERA- 
CORROSION FATIGUE. 
By Dr. A. J. GouLp. 


the temperature variation was within 0-5 deg. C. | was adequately corrected by using a baretter* in 
TURE ON THE SEVERITY OF) The Isenthal relay is shown on the left in Fig. 3} the main circuit, and shunting off the excess current 


}and at c in Figs. 1 and 2. Verification was obtained | through suitable electric lamp bulbs. 


A rigorous 


by a series of thermometers hung inside the room, check on the counter of the instrument was kept 


| one of these being in the flask of corrosive fluid. 





















































was possible. Seven such grids, supplied by Messrs. | 
Cressall Manufacturing Company, Birmingham, each 
carrying 8-2 amperes, and connected in series, | 
were used, the current being taken from the lighting | 
mains. These heaters are shown at a in Figs. 1 | 



































Ms 






































diameter. Test pieces were of 150 diameters length, 
and, except for a most careful degreasing, the 
surfaces were untouched. Pieces 0-2-in. in diameter 
and 0-05-in. in diameter were tried for comparison 


A SMALL constant-temperature room having been| The Haigh-Robertson machine was utilised for | WV 4 > \\S 
built and a Haigh-Robertson fatigue-testing machine | the work on account of its compactness, high speed, | \ \ 
acquired for a particular study, the opportunity | and the fact that ordinary drawn wire provided | WS \S 
was taken to investigate also the effect of tempera- | pre-eminently suitable test pieces. The table on Fig. 2. Ws \N 
ture on the severity of corrosion fatigue, the author | which the machine was placed is indicated at d N \\ 
having long felt that the scatter observed in the! in Figs. 1 and 2. A number of difficulties were NS -s \ \ 

s NS 
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plotting of corrosion-fatigue tests might be dominated | fC PR See | s , by means'Jof a stroboscope disc (300 deg. black 
by temperature variations in the open laboratory. | Fig.3. ' ' | sector, the. remainder white), an Osglim neon lamp, 
The constant-temperature room was about 8 ft. | ! land an electric clock shunted across the motor 
by 6 ft. by 6 ft. high, framed in timber, with double | ! | brushes. 
walls of Syntex insulation board ; the enclosed air | ' | The material employed, a high-quality mild steel 
space was packed with five layers of crumpled | ‘ wire, was supplied by Messrs. Bruntons (Mussel- 
Alfol aluminium foil. The general arrangement of | : burgh), Limited, to an approximate specification, 
the constant temperature room is shown in Figs. 1 | ‘ e and had the following properties : Chemical analysis, 
and 2. Fig. 1 is a sectional elevation, and Fig. 2| : carbon, 0-17 per cent.; silicon, 0-02 per cent. ; 
a plan of the room. The cabinet walls were dis- | Ts Hegting Ctreuit : manganese, 0-55 per cent. ; sulphur, 0-035 per cent.; 
continued in way of the inside wall of the labora- | & : and phosphorus, 0-038 per cent.; ultimate tensile 
tory, for cheapness of construction. The working | 1 | ; strength, 47-5 tons per square inch; and twists 
temperatures were to be above the ambient, conse- | : on a gauge length of 100 times the diameter, 70. 
quently an easily arranged control by heating grids | ; f It was drawn from patented rod 0-144-in. in dia- 
: ™ meter, through two holes down to 0-l-in. in 
! 
' 
' 
i 
1 
' 
! 
! 


and 2, Temperature regulation was effected by an 
ordinary mercury-toluene thermometer shown on | 
the right in the diagram, Fig. 3, and also seen at | 
bin Figs. 1 and 2; the volume of mercury and the 
height of the upper platinum contact, e (Fig. 3), 
were adjustable. The arrangement of the mercury- | 
toluene thermometer is evident from Fig. 3, and | 
it need only be pointed out that f is the thermo- | 
meter tube with mercury column, that the mercury | 
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with the 0-1l-in. diameter samples, but were found 
less satisfactory. 

To obtain results of practical value, sea water was 
preferred to semi-normal sodium chloride solution as 
the corroding agent.t Sea waters vary somewhat in 
composition, and the pH value may be from 7-2 
to 8-6.f§. To obtain reproducibility, synthetic 
sea water was adopted, made up to Whitby’s!| 
formula, namely :— 








is contained in g the toluene in h, and that ¢ is a| arr a Sodium chloride ... -" 29-23 grams. 
piece of platinum wire fused into the glass wall of ' on Magnesium — ye an ” 
Magnesium sulp! , 7 aq. . vs 
TABLE I. | Calcium sulphate, 2 aq. ... == 
l Tin 7 Potassium sulphate nie 0-04 
| Corroded with Synthetic Sea-Water pH 3-2. | Magnesium bromide, 6 aq. 0-13 
orroded a , c se Calcium carbonate rf 0-129 ,, 
Air” Test, , <r Trt 7 oo | Saponin.... “2 oh vide 0-0025 ,, 
25 deg. C. | 15 deg. ¢ 25 deg. C. | 35 deg. C. | 45 deg. C. Distilled water (condensed in 
a P rp a quartz) a ane ney 1 litre 
Stres Endurance. Stress. Endurance. Stress. enaaieese. | a | a | om he The calcium carbonate was dissolved in a portion 
=i*4 : 20- 667 20-4 | 0-607 20- - 62 } 20- . : , 
24-9 > $y | 7s 1.395 + BP 1-33 16-0 1-10 | 15-9 0-852 |of the stock which had been suitably saturated 
20°63 1-298 «=| 11°35 3-056 11-35 2-803 11-5 2-292 | (11°35 1-65 | with carbon dioxide, after which the whole was 
20-4 2-101 11°35 3-127 6-8 9-49 i 3am | 7-94 4°45 
20 5. 8 11-507 4°54 30°71 4-42 24-9 a bi ere 
18-18 +h 3 54 37-015 > 3-96 | 14-273—> * Phillips, No. 1909, 0-62 amperes, 10-50 volts. 
‘ t See mgough, C. i and Industry, vol. xi, 
tlied pair Tovrea were ee er) ug’ 
‘ Re gs I a a | cle ed . | page 228, (1933). 
the tube. A mercury relay, supplied by Messrs.; encountered. For example, the constantly changing |" + gee Evans and Britton, Iron and Steel Institute, 


Isenthal and Company, Limited, London, placed in {load on the laboratory electric mains resulted in | Corrosion Committee, lst Report, “pry: ; 147. 


circuit with the alternating-current lighting mains | consequent speed variations of the motor; these | 


See Atkins, Proc. Royal Society of in, page 456 


and the toluene thermometer, controlled the current | sometimes caused the test-piece speed to approach | ¢ | See Whitby, Trane. Faraday Soc., vol. xxix, page 


)the heating grids, and with suitable manipulation, | a critical value, resulting in vibration. This trouble | 523 (1933). 
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intimately mixed, and then bottled. Before use, 
samples of 250 ¢.c. were violently shaken in a litre | TNJ TRNGCREH 
flask for five minutes, to attempt a reproducible INFLU ENCE 
saturation with air. The pH value was brought 4 
to 8-2 by means of lime water. Nyce ep 
All test-pieces were degreased by a series of 
swabbings with acetone and dry cotton-wool | meniin aa 
alternately ; the final rubbing was with dry filter 
paper. Specimens intended for fatigue-tests in the 
absence of corrosion were coated with unmedicated 
vaseline. In the corrosion-fatigue tests, the synthetic 
sea-water was served to the test-piece at its centre | 


by means of the tape and drip device described | 
| 
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previously,* great care being observed to ensure 
that the tape was not in actual contact with the 
test-piece. Ruptures occurred both at the solution- 
air interfacest and within the tape-covered area ; 
to obtain strict reproducibility. experiments ending 
in fracture at the interface were disregarded, and 
the tests repeated until a fracture within the tape- | 
covered area was secured. The temperatures 
adopted were 15 deg. C., 25 deg. C., 35 deg. C., and 
45 deg. C., and the results are shown in Table I, 
and are plotted in Fig. 4 

The stresses given in Table 1 are expressed in 
tons per square inch, and denote semi-range of 
reversed stressing. Endurances are expressed in 
millions of cycles of stress. The sign —> denotes 
that the specimen was unbroken. All results of 
questionable validity were rigorously discarded. 
The points fall well on smooth curves of remarkably 
consistent shape. Cross-curves plotted for endur- | 
ances of 1, 5, 10 and 20 millions cycles of stress are 
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shown in Fig. 5. 

Discussion of Results.—The temperature effect is | 
seen to be appreciable. An endurance of the order 
of 10 million reversals is approximately halved if 
the temperature is raised from 15 deg. C. to 45 deg. C. 
It is unfortunately difficult to effect a comparison 
of the above stressed-corrosion work with unstressed 
(chemical) corrosion results, and, indeed, compara- | 
tively little work has been done on the effect of 
temperature upon the latter. An interesting | 
analogy, however, may be traced between this work | 
and that plotted in Fig. 6.[ The latter results were 
obtained from weight-loss measurements on samples | 
of pure iron produced thermally, and corroded by | 
a 2-5N solution of potassium chloride ; it is evident | 
that the nature of the two effects is comparable. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Professor R. 8S. Hutton and 
Dr. U. R. Evans, of the Goldsmiths’ Metallurgical 
Laboratories, Cambridge, both for inspiration, very | 
substantial assistance and facilities whereby the 
work described was made possible. In addition, 
thanks are due to Messrs. Bruntons (Musselburgh), 
Limited, for their very great kindness and help. 
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THE USE OF BOTTLED BUTANE 
GAS IN RURAL AREAS. 


By Treopore Rica. 
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are called public; The coming of public electricity supplies dis- 
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while the institution and development of many 
| municipal electric-supply services also did much to 
| turn the attention of the public towards the use of 
| electricity. The high wages paid during the war, 
|coupled with a shortage of domestic labour, also 
| tended to encourage the use of electric appliances 
in the home, while the inauguration and com- 
pletion of the grid scheme has been followed by a 
more intensive cultivation of the domestic load 
and, on the lines of similar work abroad, with con- 
| siderable extension of distributing mains into rural 
In this connection it is of interest to note 
that in some agricultural districts on the Continent. 
where the transmission and distribution mains are of 


Cue development of what ; 
utility services forms the subject of an interesting | turbed the position which gas had created for itself | rather small cross-section, some diffidence is felt in 


study dating as they do from the days of the Romans, | 4nd for a time there was a minor panic among those 
whose water-supply undertakings arouse perennial | financially interested in gas companies. The 
admiration. Apert from the collection and dis-|Tealisation of the baseless nature of these appre- 
tribution of water, however, and some rather crude | hensions was assisted by the invention of the Wels- 
sanitation works, the development of public utilities | bach gas mantle, which proved a formidable com- 


connection with attempts to encourage the general 
use of electric cookers owing to possible overloading 
| of the mains for the sake of a short-period, and not 
}always remunerative, load. Similar conditions 
| might produce a more satisfactory load factor in 


in the modern sense did not begin until the early | petitor of the carbon filament lamp, the only small this country, owing to the larger capacity cooker 


vears of the Nineteenth Century, an important |®nd medium-sized electric lighting unit available | usually employed here to suit the different cuisine 
The introduction of the mantle also| of the people. 


contribution to the movement being furnished by | that time. 
the introduction of public town-gas services, initially | provided a gas lighting device which depended on 


due to Murdoch. 
upon and employed mainly as a lighting agent, the | of the gas. This condition also held with the gas 


composition of the early gas being such that it cookers and other heating appliances, the use of | 


provided a reasonably good light when consumed | Which began to extend at about that time, although 
ina batswing burner. The work of Argand, Sugg, | it was not until many years later that it became 
and others did much to improve the quality of the | legal to sell gas in terms of its heat content, instead 
illumination obtained and it is difficult now to| of its illuminating power. Even under the old 
realise the boon which the convenience of gas | Conditions, however, the progressive policy of the 
lighting must have brought to the householder of an | £45 Interests laid the foundations of the present 
earlier day, even if he did not always fully realise | Widespread use of gas heating and cooking appliances, 
the value of the reduced fire risk which it implied, | Which have now increased to such an extent that it 
| is understood the Sunday mid-day peak is causing 

453 | embarrassment in some areas. 
The invention of the metallic filament lamp, 
before the war, proved of great assistance to the 
electric supply authorities in the domestic field, 


* See Gould, ENGINEERING, vol. ¢xxxvi, page 


(1933) 
+ See Gould, loc. cit. 
Evans and Hoar, Proce 
page 353 (1932) 


Roy. Soc. A., CXXXVii 


For many years gas was looked | the heat content and not on the illuminating power | 


This consideration, however, has 
| not prevenied very extensive rural electrification. 
and in France, for example, there are 35,000 com 
munal villages with an electric supply. 

In this country both the gas and electricit) 
| industries are showing remarkable development in 
the domestic sphere, reflecting an increasing standard 
of comfort and an increasing shortage of domest\ 
labour, both to some extent probably aftermaths 
of the high wages of the war period. For general 
house heating, apart from the open coal fire for the 
main living room, which so many people still demand, 
the main part of the field is covered by gas, coke and 
anthracite. Much propaganda in favour of electri 
| heating is being carried on, but a very attractive 
price per unit has to be quoted to compete with 
alternative methods. The most important claims 
which can be made by electricity are in connection 
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with convenience and cleanliness, but great progress | fuel oil. As home supplies are practically non-| produced motor spirit as a valuable reserve in war 


has been made in both these directions in recent 
years by slow-combustion stoves using solid fuel. 
In the domestic lighting field, electricity, when 
available, is difficult to compete with effectively, 
but for cooking the main part of the load still falls 
to the gas suppliers. 

Although gas mains in this country frequently 
extend further into semi-rural areas than is the case, 
for instance, in France, and rural electric trans- 
mission networks are continually being extended, 
there are still many districts in which these everyday 
conveniences of the town are not available. Even 
in remote districts to which electricity supply has 
been extended, the length of the distribution circuit 
ind the smallness of the load frequently require 
that the unit charge shall be comparatively high. 
In spite of this, however, the conveniences offered 
hy electricity supply are an important factor in 
increasing the amenities of rural life and are helping 
to keep people on the land, a type of service which 
s also rendered by wireless broadcasting. In 
view of thé importance of rural amenities and of 
onveniences of this type, the development of a 
system making a gas supply available in even the 
most remote districts is a matter of great interest. 
\ service of this kind, employing bottled butane, 
has been developing in the United States during the 
last fifteen years, and has made rapid progress in 


France. It is now being introduced into Great 
Britain. 
Butane gas, which has the formula C,Hy4, 


liqueties under a pressure of 23 lb. per square inch 
at a temperature of 60 deg. F. At a temperature of 
104 deg. F., the pressure of liquefaction is only 
62 lb. per square inch. These properties are of 
great practical importance as they enable the 
liquefied gas to be stored and to be delivered to 
ustomers in comparatively light steel bottles. 
\s the pressure is about the same as that in a pneu- 
matic tyre, the bottles are in every way suitable for 
introduction into domestic premises. The gas is 
non-toxic and, being twice as heavy as air, does not 
easily mix with it. It is non-explosive unless in 
intimate association with air, a very unlikely 
condition in domestic use. In case of a leak, the 
gas sinks to the floor and remains in a layer, where 
it will burn if lighted. Although non-toxic, excess 
of the gas will naturally cause suffocation in the 
same way as carbon dioxide, and as it has no 
smell an odorant is added to it to give warning 
ofeseape. The gas has no action on metals either 
n its vapour or liquid form. There is another 
hydrocarbon, isobutane, which has the same formula 
as butane, the two, however, differing in their 
atomic linkages. The properties are very similar, 
but isobutane has a higher vapour pressure. 

There are several commercial processes for the 
production of butane: It can be obtained from 


existent, 
limit imports in at least one direction by fostering 
the use of suction gas-producers, using charcoal, 
on commercial lorries. It also, some years ago, 
took steps to create a reserve of liquid fuel in the 
country which might be of value in an emergency. 
To this end, all importers of oil fuel are required to 
hold six months’ supplies on hand, and a heavy 
duty has been placed on most imported refined 
mineral oil products. This policy has resulted in 
the building of a number of large oil refineries, 
so that various by-products have come on the 
market. One of these is the butane with which 
we are here concerned. 

There are two brands of liquefied butane on 
sale in France, being marketed under the names 
Butagaz and Primagaz. Each brand is handled 
by many agents, in the latter case by about 4,500, 
so that there is practically no village in the country 
to which the road delivery services do not pene- 
trate. Both the companies supplying butane 
deliver it in steel bottles containing 13 kg. (28-6 lb.) 
of liquefied gas. As the bottles weigh about 12 kg. 
(26 lb.) empty, the delivery lorries, which are of 
the multiple-deck type, can carry about 40 loaded 
bottles per ton of useful load. The butane mar- 
keted by the Primagaz company has a heat content 
of about 12,000 calories per kilogram, which is 
equivalent to 21,590 B.Th.U. per lb. The cost per 
kilogram delivered is 5-77 francs or, taking 75 
francs to the pound, 18-46 pence or about 3s. 2d. 
per therm. The consumer pays a first charge of 
137 frances (11. 16s. 6d.) for a bottle with its reducing 
valve, a supplementary bottle being supplied at a 
lower rate. This first charge is about half the 
actual cost of the bottles and valves. The bottles 
are changed during the organised delivery rounds 
and a small annual charge is made for depreciation 
during the first five years. If the supply is dis- 








natural gas by a process of compression and adsorp- 
tion; it can be produced in crude-oil refineries 
by distillation and the separation of various hydro- 
carbons; a high yield can be obtained by the 
tacking of heavy oil; while it can be produced as 
‘ by-product in the hydrogenation of coal. As it is 
ommercially possible to free butane from sulphur, 
itmight be produced from various distillable mineral 
products, the sulphur content of which renders 
them unsuitable for the production of fuel oils. 
In the United States, butane is obtained partly 
‘rom oil refineries and partly from natural gas ; as 
however, conditions in Europe differ considerably 
'rom those in America, the development of the first 
large-scale supply system on the former continent, 
which took place in France, is of more direct interest 
m this country. The matter is to some extent an 
utcome of national policy in the matter of fuel 
supplies, 

There are various examples of large industries 
which have been created deliberately for strategic 
o political reasons. The development of the sugar 
beet industry on the Continent at the end of the 
Eighteenth Century, and our own procedure in 
the same sense more recently, are cases in point. 
A further example is furnished by the remarkable 
development of hydro-electric power in many 
; co in recent years as a contribution towards 
Pre atten of the question of imported fuel. In 
he nee, a further movement has taken place which 
‘as been inspired by the growing importance of 











continued, the bottle and valve are taken back 





the Government has endeavoured to/| time, was combined with a desire to assist a sorely- 


pressed coal industry. In connection with the 
extensive installation at Billingham, which includes 


| refineries, the manufacture of butane and isobutane 


has been undertaken, and an organisation has been 
developed to put a mixture of the gases on the 
market for domestic purposes under the name 
Calor Gas. Investigation and preliminary develop- 
ments have shown that there are thousands of 
houses in Great Britain out of the economic reach 
of gas mains or electrical distribution, in which 
the gas is welcome, particularly for cooking. The 
service has been available for only about six months, 
but a promising start has been made. One distri- 
butor in a small town in the West Country states 
that he has already had applications for over four 
hundred installations. Apart from use in private 
premises, the gas has also been applied for street 
lighting in various villages. These include Smalldole 
in Sussex, Stokesley, near Middk sbrough, and Hay 
in Brecknockshire. The service is being handled 
by Messrs. The Calor Gas (Distributing) Company, 
Limited, of 17-18, Margaret-street, London, W.1. 
The arrangements adopted are somewhat on the 
lines of those in operation in France, with the 
important difference that the distribution has been 
undertaken by existing gas companies and authori- 
ties. This procedure has the advantage that the 
matter is kept in the hands of those who are familiar 
with the details of domestic gas supply and have 
staffs of workmen available for any fitting that is 
required. When gas piping has to be run, the 
practice has developed of making the installation 
suitable for ultimate supply by town gas in all cases 
in which it is possible that distributing mains may 
ultimately be extended into the neighbourhood. 
In other cases, } in. or j-in. pipes are usually 
sufficient owing to the relatively small volume of 
the high-calorific-value gas which is consumed. 
To obtain satisfactory combustion with the small 


and the first cost refunded so that, in effect, they | jets which are used, the reducing valves are normally 


are owned by the distributor. 


set to give a pressure of 12 in. of water. Arrange- 


The gas is being used particularly for cooking, | ments have been come to with the leading makers 
and the bottles are of squat form, suitable for| of gas appliances in Great Britain to supply and 


standing alongside or under a gas cooker, or for | 


placing in a cupboard, or under a table. They 
are connected to the gas-using appliance by a 
reinforced flexible tube. It is stated that a bottle 
contains sufficient gas to carry out the cooking 


for a family of three persons for six or seven | 
They may also be connected to the piping | 


weeks. 
system of a house and the gas used for general 
heating by fires, or for bath geysers. It may be 
used with mantles, for lighting. Owing to the high 
calorific value of the gas, 30 cub. ft. of air are 


required for the combustion of each cubic foot, | 
this ratio being much higher than in the case of | 
The burners, which will not light back, | 
accordingly have a central cone to ensure good | 
| mixing, and the suppliers have made it a rule that 
|only apparatus made and adjusted for butane 


coal gas. 


shall be used. At the Paris Fair, held in May 
1935, practically every maker of gas stoves showed 
apparatus designed for use with the gas. These 
stoves will probably, in many cases, replace stoves 
using kerosene, of which many types are on the 
French market, and which are largely employed in 
areas in which there are no gas mains, or where 
electric-current charges are high. The butane gas 
supply system does not so far appear to have 
seriously affected the electric supply industry, 
possibly because many users are in isolated houses 
or seaside bungalows, where the short season 
demands a low capital cost and does not form, an 
attractive electrical load. 

In Belgium, where the population is very dense, 
the system has been tried, but it has not been 
adopted so extensively as in France. In Germany 
it has been started, based on the chemical colour 
industry and on the Hanover oil-fields; except 
for plumbers’ work, no trace of its influence was 
to be seen at the recent Leipzig Fair. 

Following, in a sense, the French example, some 
steps have been taken in this country to encourage 
the home production of liquid fuel. The best 
known and most important of these takes the form 
of the hydrogenation plant of Messrs. Imperial 


}of 31. 5s. 








adjust the burners of their apparatus to make them 
suitable for the combustion of Calor gas. Appli- 
ances of this type were on view at the recent British 
Industries Fair at Birmingham. 

The gas bottles used in this country are 13 in. 
in diameter and 16 in. high, and are made from 
pressed steel without a longitudinal weld. They 
will withstand a test pressure of 700 lb. per square 
inch, and as the normal working pressure is only 
about 23 lb. per square inch, there is a very ample 
margin of safety. A loaded bottle weighs about 
50 lb. A number of area filling stations are being 
established from which the charged bottles are 
delivered to local distributors. A new consumer 
purchases two bottles at Il. 2s. 6d. each and a 
regulating valve at 1/., making a total initial cost 
In many cases this charge may be met 
on a hire-purchase system. The bottles are guaran- 
teed for five years. 

The cost of the gas will naturally vary with the 
area in which it is delivered, but taking a price 
at 15s. a bottle, which is equivalent to the charge 
made in France, the cost of heat works out at 
2s. 6d. per therm. This figure is based on the 
fact that each bottle contains 28 lb. of gas of a 
calorific value of 21,590 B.Th.U. per lb., or a total 
of 604,520 B.Th.U., which is equivalent to 6-04 
therms. In some parts of Scotland and Ireland, 
where transport costs are high, the cost per bottle 
will be 20s. The cost per therm is high compared 
with town gas, which usually has a calorific value 
somewhere between 475 B.Th.U. and 520 B.Th.U. 
per cubic foot, and is in general sold at from 6d. to 
10d. a therm, although in remote outlying districts 
it frequently costs considerably more on account 
of the capital cost of the long and lightly-loaded 
mains. In any case, Calor gas does not compete 
in districts in which town gas is available. A 
further point which may be mentioned is that 
tests on gas stoves of modern design have shown an 
efficiency of 51 per cent. with Calor gas, against 
46-5 per cent. with town gas. If matters are 
considered purely on a thermal basis, kerosene may 


Chemical Industries at Billingham. In this case,| be represented as a serious competitor with Calor 


however, a desire to create some supply of home-' gas. 


Ordinary kerosene costing, say, Ild. a 
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gallon, has a calorific value of about 1-6 therms 
per gallon, so that the cost per therm is about 7d, 
In most cases the efficiency of combustion of the 
oil fuel will probably be lower than with Calor gas, 
but even then the kerosene will be considerably 
cheaper on a heat basis. This, however, also 
applies to cases in which kerosene is competing 
with electricity or town gas in rural districts, and 
the fact that the alternative source of heat is 
usually favoured where possible, suggests that the 
inconveniences and trouble associated with the 
employment of kerosene will prove an important 
factor in favour of Calor gas. 

On a heat basis, electricity cannot show advant- 


MESSRS. 


ages as a competitor such as may be claimed by | 


kerosene. A kilowatt-hour is equivalent to 3,410 


B.Th.U., so that 29-35 kWh are equal to 1 therm. | 


With electricity at ld. a unit, a therm would 
accordingly cost 2s. 5d. In this case, however, the 
higher efficiency of electrical heating appliances, as 
compared with gas-burning appliances, must be 
allowed for. This efficiency may be taken at, say, 
80 per cent., as compared with 50 per cent. for gas 
Adjusting for this difference, Calor gas at l5s. a 
bottle will be equivalent to electricity at about 
1- 6d. a unit, a figure which is far from being reached 
in many country districts. 

Apart from the domestic purposes with which 
this article has mainly been concerned, it will be 
clear that Calor gas is likely to be convenient for 
heating and lighting temporary structures such as, 
for example, are frequently erected by contractors 
in connection with civil engineering works, and are 
at times situated in remote districts even in this 
country. The gas would also be convenient as a 
heating medium for brazing and welding jobs on 
such works. A further use, of which some applica- 
tion has already been made, is in connection with 
cabin heating and lighting of yachts. It is clear 
that the gas has limitations, but within its proper 
sphere it should prove a valuable addition to 
present-day conveniences and amenities. It also 
has the qualification of being a home product which 
is doing something to assist our mining industry. 








THE DE HAVILLAND HORNET- 
MOTH AEROPLANE. 


ALTHOUGH there does not seem to be any immediate 
prospect of the use of the aeroplane becoming general 
for personal transpert purposes in those countries in 
which road and rail systems have been highly dev eloped, 
there are nevertheless, even in such countries, many 
cases in which the high speed of the aeroplane and its 
ability to fly in a straight line between any two points 
are able to effect a considerable saving in travelling 
time. Owing, however, to the high first costs and 
running costs of machines capable of providing safe 
and comfortable transport under these conditions, 
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their use has been mainly confined to persons whose | certain special fittings are required for the grant of an 
time is exceptionally valuable or to whom the cost is | Aerobatic Certificate of Airworthiness, the machine is 
immaterial, and there seems to be little doubt that| usually supplied with a certificate in the normal 
the use of aeroplanes for personal transport would be | category only. In addition to its use by the private 
considerably extended if these costs could be materially | owner, the Hornet Moth is well suited to the require- 


reduced. In countries where rail and road transport 
facilties are only partially developed, there may be no 
practicable alternative to air travel and any reduction 
in the cost of the latter would be particularly welcome. 

For the applications briefly indicated above, a light 
aeroplane recently produced by Messrs. The de Havil- 
land Aircraft Company, Limited, Hatfield Aerodrome, 
Hertfordshire, and known as the Hornet Moth, seems 
to be well adapted. While its first cost, we understand, 
18 comparable with that of a high-class car, it is capable 
of carrying two persons seated side by side in a com- 
fortable closed cabin at a cruising speed of well over 
100 miles per hour, while the fuel and oil consumption 
per mile travelled is less than that of many cars. 
Special efforts have been made in the design to render 
the machine as easy as possible to fly, with the result 
that the pilot can cruise indefinitely, execute all 
Manceuvres, and even land without touching the rudder 

t, which need only be used for directional control 
when taking off or for manceuvring on the ground. 
If the rudder is not used, we understand, it is practi- 


When all the controls are in use, the machine is 


ally impossible to get the machine into a spin. | 


ments of aeroplane clubs and flying schools. The fact 
that the instructor and his pupil can sit side by side is 
convenient and dual control is provided in a simple 
manner by fitting the central control stick with two 
branches located conveniently for both persons. A 
second set of engine controls can be fitted if required. 

The appearance of the machine is shown by the 
photograph reproduced in Fig. 1 on page 498, and its 
general arrangement by the drawings reproduced in 
Figs. 2,3 and 4, As will be seen, it is of the single-bay 
biplane type. Its length overall is 24 ft. 11} in., and 
the wing span is 31 ft. 11} in., but the wings can be 
folded back so that the width is only 10 ft. 94 in. The 
| height overall with the wings folded and the tail 
lowered is 6 ft. 7 in., so that the machine can be housed 
in a garage of moderate dimensions. 

Drawings illustrating the construction of the machine 
are reproduced on Plate XXX and on this page. Fig. 5, 
Plate XXX, is a plan of one of the bottom main wings, 
which are generally similar to the upper wings, except 
that ailerons are fitted on the former only. ruce 
spars, of I-section, are employed, and details of the 





| front spar for the left-hand bottom wing are illustrated 


capable of executing all manceuvres and the structural | in Figs. 9 to 15, this particular spar being used for 
is adequate for aerobatics. 


strengt h 





As, however, ‘taper wings only. The leading and trailing edges of the | 
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wings are of spruce, the former being provided with a 
plywood covering, as shown in the plan, Fig. 5. The 
design of a typical rib is clearly shown in Fig. 16, and 
can be followed without explanation. It may be 
mentioned, in connection with the wing construction, 
that the a are formed by steel tubes with 
integrally led lugs which take the swaged rod and 
high-tensile steel wire bracing, the resulting structure 
being unaffected by any shrinkage of the spars. The 
wings are covered with do linen in the usual way, 
and have a total area of -5 sq. ft., including the 
centre section. As previously mentioned, ailerons are 
fitted on the bottom wings only, and the construction 
of one of these is illustrated in Fig. 6. The ailerons, 
which are mass balanced, and are 12 sq. ft. in area, 
are operated through de Havilland patent differential 
control gear, illustrated in Figs. 18 and 19; this will 
be referred to later. Fig. 7 shows the centre hinge and 
the method of attaching the aileron lever, and Fig. 8 
the arrangement of the inner and outer hinges. ‘The 
main interplane struts are of built-up steel construction, 
of streamline section, and the duplicated streamline 
wire bracing is arranged to permit easy access to the 
cabin, as is most clearly shown in Fig. 1. An end 
elevation of the wing structure is given in Fig. 17, 
from which it will be seen that the wings are set with 
an incidence of 4 deg., and have a stagger of 4} in. 
The gap is 4 ft. 2 in., and the dihedral angle 3} deg. 

An elevation and plan of the fuselage are given in 
Figs. 20 and 21, respectively. The front section is 
constructed of square-section steel tubing welded 
together, while the cabin and rear sections are of 
plywood mounted on longerons and other members of 
spruce. Details of various joints, the positions of 
which are indicated by reference letters, are given in 
Figs. 22 to 32, and it will be noticed that the joints 
are made with steel plates. Where necessary, the 
natural shrinkage of the timber is compensated by the 
inclusion of compressible washers. The fuselage is 
covered externally with doped fabric supported on 
stringers. The cabin contains two armchair seats 
placed side by side and adjustable quick-release safety 
belts anchored to the structure are included. Clear 
flexible-sheet windows are provided round the whole of 
the upper part of the cabin, including the greater part 
of the centre section of the top wing. The windows are 
mounted so as to permit free expansion and contraction 
without distortion. Two lockers are provided under the 
seats, as well as an additional locker under the dash- 
board, having a hinged lid fitted with map clips. Ample 
luggage space is also provided behind the seats. The 
power plant consists of a 130-h.p. Gipsy-Major engine 
of the four-cylinder air-cooled inverted type, driving a 
wooden airscrew, 6 ft. 9 in. in diameter. We shall 
describe the construction of the engine later, but 
reference may here be made to the mounting arrange- 
ments, which are illustrated by the drawings reproduced 
in Figs. 33, 34 and 35. The engine is carried in a 
mounting constructed of square-section steel tubes 
welded together. The mounting is attached to the 
fuselage at four points, and, to prevent the transmission 
of vibration to the cabin, the engine is supported in 
its mounting by four pins resting on vibration-damping 
cushions of rubber. Behind the engine space is a 
fireproof bulkhead of metal and asbestos construction, 
and on the front of the bulkhead an air-cooled oil tank 
is mounted. This tank has a capacity of 2-6 gallons, 
and is of welded-aluminium construction. Oil is 
supplied from it to the engine by means of a pump 
fitted with suction and pressure filters on the delivery 
side and with an additional filter on the return side. 
The fuel tank, which has a capacity of 35 gallons, is 
located behind the pilot’s seat, as indicated in Fig., 43 
and is fitted with a gauge which is easily visible. The 
tank is of welded-aluminium construction and details 
of its design are given in Figs. 49 to 53, on this page. 
Petrol is supplied to the engine by twin diaphragm-type 
pumps driven by the engine. 
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Figs. 54 and 55, on this page, show the design of the 
undercarriage, which is of the divided type with half 
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axles and radius rods. Details of one of the compression 
legs which constitute combined spring and oil-cushioned 
shock absorbers, are illustrated in Fig. 56. It should be 
noted that the fairings on the compression legs are 
arranged so that they can be turned through an angle 
of 90 deg. about the longitudinal axis of the leg, in 
order to act as air brakes. Dunlop 4} in 7} in. 
airwheels, with low-pressure pneumatic tyres, are fitted 
and the wheels are provided with hand-operated 
brakes, The track, as shown in Fig. 55, is 6 ft. 2 in 
in width, At the tail end the machine is supported, 
when on the ground, on a rubber-tyred and rubber 
cushioned fully-castoring tail wheel. Figs. 39 and 40, 
on Plate XXX, show the method of attaching the castor 
wheel to the tail, and Figs. 36, 37 and 38 show the 
actual design of this component. As will be seen from 
the illustrations, the wheel is mounted in a pivoted 
fork formed by an Elektron casting, the inner end of 
the fork being connected to a rod passing through a 
series of rubber rings contained in a cylinder and 
serewed and pinned into a plate at its upper end 
Any upward shock on the wheel is thus absorbed by 
the compression of the rubber rings 

The design and construction of the empennage can 
be followed from the elevation and part plan given in 
Figs. 41 and 42, Plate XXX. It is of wood construction 
and all the surfaces are with doped fabric 
The rudder, which is aerodynamically balanced, as 
shown in Fig. 41, has an area of 6-9 sq. ft., anda spring 
loaded rudder-trimming device is included in the control 
gear. The area of the fin is 3-1 sq. ft. The tail plane 
has an area of 10-25 sq. ft., and that of the elevators is 
12-5 sq. ft. As shown in Fig. 42, the elevators are 
provided with tabs for the adjustment of the longi 
tudinal trimming, the tabs being operated from the 
cabin through Bowden wires. The tail plane is sup 
ported from the fuselege by means of raking struts on 
each side, one being shown in position in Fig. 41, These 
struts are formed by bending a steel plate into a stream 
line section and welding along the trailing edge. Their 
design will be clear from the details shown in Figs. 46, 
47 and 48. 

As previously mentioned, full dual flying controls are 
provided, a second control stick and rudder bar being 
easily connected and disconnected as required. All 
the control surfaces are operated by cables passing 
over pulleys of large diameter and the arrangements 
for operating the rudder and elevators can be followed 
from Figs. 43 and 44. The method of controlling the 
trimming tabs has already been referred to. To follow 
the arrangements for operating the ailerons Figs. 43 
and 45 should be examined in conjunction with Figs. 
18 and 19. A lateral movement of the control stick 
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Fic. 59. Front View. 


tilts the lever shown at the top of Fig. 45 and moves 
the cables attached to the ends of this lever. These 
cables are led over pulleys and are connected to a 
length of roller chain which passes round a sprocket 
located near the centre of each aileron, as shown in 
Fig. 19. A crankpin on the sprocket is connected by 
a link to a bracket bolted on to the aileron spar, as 
will be clear from Fig. 18, so that the rotation of the 
sprocket in one direction or the other, in accordance 
with the lateral movement of the control stick, will 
raise or lower the ailerons. The sprockets are, of 
course, interconnected so that they rotate in opposite 
directions, one aileron being raised as the other is 
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lowered. The wheel brakes, previously mentioned, are 
of the Bendix type and are operated simultaneously by 
means of the hand lever shown in Fig. 43, or differ- 
entially, to turn the machine, by either rudder bar, 
a compensating bar being provided for this purpose 
The air brakes on the compression legs are operated by 
a separate lever. 

Having described the construction of the machine 
we may now deal with that of the engine, which, as 
already mentioned, is of the four-cylinder inverted 
air-cooled ty pe, and is known as the Gipsy-Major 
The normal brake horse-power of the engine is 120 
at 2,100 r.p.m., and the maximum horse-power is 
130 at 2,350 r.p.m. Its weight, complete with airscrew 
boss, is 300 Ib., and the fuel consumption 6-6 gallons 
to 6-5 gallons per hour at cruising speed, or 9 75 
gallons per hour at full throttle ; the oil consumption Is 
1-25 pints per hour at the normal speed. The cylinders 
have a bore of 118 mm. (4-65 in.) and the piston stroke 
is 140 mm. (5-5 in.), the capacity thus being 6,124 c.c. 
or 373-7 cub. in. The compression ratio used is 
5-25:1. Figs. 57, 58 and 59, on this page, are side, 
rear and front views, respectively, and from these the 
general arrangement can be followed. 

The cylinder barrels are machined all over from 
carbon-steel forgings, and the ends of the barrels 
project deeply into the interior of the crankcase so as 
to provide ample capacity for oil drainage without an) 
risk of flooding the pistons. The cylinder heads are 
aluminium-bronze castings, on which the valves seat 
directly. One inlet and one exhaust valve are provided 
for each cylinder and the two sparking plugs, one on 
each side, are screwed directly into the material of the 
head. The cylinder heads are detachable, each being 
secured to the barrel by four long studs of high tensile 
steel extending from the crankcase, as shown in Figs 
57 and 59, The pistons are of the slipper type and are 
cast in heat-treated aluminium alloy to D.T.D. spect 
fication 131. They are designed so that the thrust from 
the crown is taken directly to the gudgeon-pin bosses 
and is not transmitted through the skirt. The gudgeon 
pins are of the full-floating type, located at ea Sar? ry 
external circlips and washers. Three rings are fitted be- 
tween the crown of the piston and the gudgeon pin ; that 
nearest the pin is of the scraper type. The conne« _ 
rods are machined from forgings of D.T.D. 130 alloy an 
the big-end is clamped by four high-tensile steel a 
the big-end bearing consists of a bronze shell lined wit 
white metal. The crankshaft is a nickel-chronls. 
alloy steel forging machined all over and qn 
balanced. It runs in five plain bearings, with a "ke 
bearing at the forward end to locate the shaft and ‘The 
the thrust in either direction from the airscrew. e 
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journals and pins of the crankshaft are drilled both 
for lightness and lubrication purposes, and all the main 
bearings are supplied continuously with oil under 
pressure. The airscrew hub is fitted on to a tapered 
extension of the crankshaft, the airscrew being secured 
by eight bolts; a quickly detachable spinner is fitted 
over the boss, as shown in Fig. 57. It should be 
explained that the main boss need not be removed 
from its taper when it is necessary to change the 
airscrew, Since the latter can be withdrawn, together 
with a flanged sleeve, which is an easy fit on the boss 
proper. 

The crankcase and top cover, best shown in Fig. 57, 
are light-alloy castings bolted together in the horizontal 
plane containing the crankshaft axis, and the whole 
forms a very rigid assembly. The crankcase, it will be 
seen, is of considerable depth, and it is well ribbed 
internally. Each intermediate bearing is supported by a 
stiff cross-member extending right across the crankcase. 
The main-bearing shells are retained by separate caps, 
which are readily accessible by removing the top cover, 
thus facilitating assembly, inspection and overhaul. 
The four pins, by which the engine is supported in 
its mounting, previously referred to, are visible in the 
illustrations. The camshaft, which is driven by spur 
gearing from the crankshaft, is supported in five 
plain bearings on the port side of the crankcase. The 
cams operate directly on to hardened-steel tappets and 
the movement is transmitted to the valves through 
tubular push-rods and rockers. The latter are bushed 
and oscillate on a hardened spindle, which is attached 
to the cylinder head by a stout steel bracket. The 
valve clearance can be easily adjusted by means of a 
screw, fitted with a locknut, mounted on the push-rod 
end of the valve rocker. The whole gear is totally 
enclosed and is lubricated by splash from the rockers, 
which dip into an oil bath formed in the valve-casing 
covers. The timing gears are housed in a separate 
compartment formed on the rear end of the crankcase 
and closed by a removable cover. One of the inter- 
mediate spur wheels of the camshaft-driving train 
incorporates a spiral gear, and this is used to drive a 
cross-shaft forming the magneto drive. The two 
magnetos, visible in Figs. 57 and 58, are mounted on 
platforms near the ends of the cross-shaft to which 
they are connected through Simms flexible vernier 
couplings ; an impulse starter is incorporated in the 
magneto on the starboard side. The spark-advance 
levers are interconnected with the throttle, so that the 
ignition point is automatically advanced and retarded 
to suit the particular speed and load required. 

A Claudel-Hobson down-draught carburettor is 
fitted on the starboard side of the engine, as shown in 
Fig. 57. The air intake to the carburettor contains a 
flap connected with the throttle control, the arrange- 
ments being such that, at full throttle, cold air is 
drawn in to ensure the maximum power being 
developed while taking off or climbing, while at 
the cruising position of the throttle warm air is 
drawn in through a flame trap from the engine 
bay to give the most economical running condi- 
tions. Mixture control is provided on the carburettor 
by means of an air-bleed valve, which is operated from 
the cabin. In designing the engine particular attention 
has been given to the lubrication system in order to 
ensure reliable operation as well as a long life. Oil is 
drawn from the tank previously mentioned by a 
gear-type pump mounted on the timing cover and 
driven by a gear which meshes with the camshaft 
wheel. The oil pressure is kept constant, at from 40 Ib. 
to 45 lb. per square inch, by means of an adjustable 
relief valve in the cover of the pump casing. From the 
pump the oil first passes through an Autoklean filter 
mounted on the timing gear cover and then flows to 
an internal gallery running along the side of the to 
cover from which drilled holes lead it to the crankshaft 
bearings. From the bearings the oil enters the hollow 
journals and crankpins of the crankshaft and flows 
to the big ends, and through holes drilled in the big-end 
bearings and connecting-rod caps oil is thrown on to 
the cylinder walls and pistons. In this way proper 
lubrication of the pistons is effected as soon as the 
engine is started up, and the lubrication of the cylinder 
walls is independent of any wear in the main bearings. 
Incidentally, the oil spray created inside the crankcase 
serves to lubricate the camshaft bearings, cams and 
tappets, and since a good deal of oil ultimately comes 
into contact with the walls of the top cover a useful 
cooling effect is obtained. Separate connections are 
provided on the oil-filter casing to supply oil to the 
ming gears and to a pressure gauge in the cabin. 
After passing through the engine the oil collects in the 
space formed by the extension of the cylinders into the 
crankcase, whence it is returned by external pipes to 
the tank in which it settles and is cooled before being 
returned to the engine. Any good-grade fuel suitable 
for motor-car engines can be used in the Gipsy-Major 
engine and any of the ordinary mineral lubricating oils 
may be employed. 

The tare weight of the Hornet-Moth machine fitted 
with this engine, and including 35-3 lb. of removable 
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equipment, is 1,255, lb., and the total weight, including 
the pilot and passenger, 35 gallons of fuel, 2-6 gallons 
of oil, and 80 Ib. of luggage, is 1,950 lb. With this 
load the maximum speed is from 121 m.p.h. to 124 
m.p.h. at sea level, from 116-5 m.p.h. to 119-5 m.p.h. 
at 5,000 ft., and 110 m.p.h. to 113 m.p.h, at 10,000 ft, 
The cruising speed, at 1,000 ft., with the engine running 
at 2,050 r.p.m. is from 103 m.p.h. to 105-5 m.p.h., and at 
this speed the fuel consumption is 5-9 gallons per hour ; 
the range, with a 35-gallon tank, is 623 miles. Therate 
of climb at sea level is 720 ft. per minute, and the 
times taken to climb to 5,000 ft. and 10,000 ft. are 
8-25 minutes and 21 minutes, respectively. The 
machine has an absolute ceiling of 17,200 ft., and the 
service ceiling is 14,800 ft. The indicated stalling 
speed is 40 m.p.h.,-and the gliding angle, with the air 
brakes on, is 1 in 8. An idea of the space required 
for taking off and landing may be gathered from the 
fact that, in a 5-m.p.h. breeze, the length of run for 
taking off is 155 + 20 yards; the time occupied is 
13 seconds, and the height attained in a distance of 
400 yards from the start is 80 + 10 ft. In landing, 
the distance required to come to a standstill on the 
ground from a height of 50 ft. is 275 + 30 yards. In 
conclusion, it should be pointed out that the perform- 
ance figures quoted above are based on carefully 
conducted tests carried out in this country and reduced 
to International Standard atmospheric conditions. It 
must be borne in mind, however, that local conditions 
of air temperature, humidity and barometric pressure 
considerably affect aircraft performance, 








4-5 TON LORRY OPERATING ON 
PRODUCER GAS. 


In ENGINEERING, vol. cxxxvii, page 512 (1934), a 
description was given of a Fordson truck fitted with a 
gas producer made by Messrs. High Speed Gas (Great 
Britain), Limited, 26, Victoria-street, Westminster, 
8.W.1. The producer was fully described in the article, 
and it may be recalled that it marked a new develop- 
ment in this direction. The essential feature in which 
it differs from earlier producers lies in the fact that 
the entering air is fed with water instead of with 
steam. As a result of this practice, in conjunction 
with the relative positions of the tuyére and gas outlet, 
the area of combustion is always small, and is roughly of 
bulb form with the base of the bulb on the tuyére 
mouth. From this it again follows that the producer 
ean be made of exceedingly simple design, and that all 
elaborations such as shaking grates, mechanical fuel 
feed, and so on, can be dispensed with. The Fordson 
truck described was a conversion job, with the usual 
disadvantages of this practice, but the results obtained 
suggested that a vehicle designed ab initio to incorporate 
the producer should mark a new departure in road 
transport. 

Since the date of our article, another company has 
taken over the Gilford works at Park Royal for the 
production of gas-operated vehicles under licence, and 
is at the moment concentrating on a 2}-ton lorry with a 
load capacity of 4 tons, on good roads, a slightly heavier 
lorry with a similar capacity for colonial conditions, 
and a lorry having a payload of 7} tons. At the same 
time, coach chassis, tractors, and other models are 
being developed. The first completed vehicle to be 
put on the road does not fall within the classification 
given, but is a 4-5 ton model which was developed 
experimentally before the production programme was 
decided on. This lorry is illustrated in Figs. 1 to 8, 
pages 502 and 508. As will at once be evident from 
the photograph reproduced in Fig. 6, the fact that 
the vehicle operates on producer gas cannot be detected 
from its outside appearance, and although this is of 
no intrinsic importance, it may be of service in assist- 
ing to overcome the prejudice which undoubtedly 
exists against producer-gas vehicles generally. Of con- 
siderably greater importance is the fact that no part 
of the producer equipment intrudes on the space for 
pay load, and it is this feature, coupled with the actual 
performance, which renders the vehicle of quite 
exceptional interest. Before going into the design, a 
few details of the performance may be given. The 
vehicle will operate equally satisfactorily on anthracite, 
low-temperature coke, peat or wood (charcoal), the fuel 
consumption averaging, under ordinary road condi- 
tions, 0-2 lb. per mile per ton rolling load at 22 m.p.h, 
to 25 m.p.h. average speed. No petrol is required 
for starting up, and the lorry can be got away under 
load in 2 to 3 minutes on low-temperature coke, and 
in 4 to 5 minutes on anthracite, Its performance 
on the road is practically indistinguishable from that 
of a vehicle operating on petrol, the only noteworthy 
point in its running being an exceptional ability 
to hold on to top gear without engine distress, its 
ability in this respect being actually superior to that 
of a lorry running on Diesel oil. The cruising range 
on one producer charge is from 180 to 200 miles, accord- 
ing to the nature of the roads traversed, and the only 
attention required peculiar to the producer plant is to 
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operate the clinker release at about 50 miles intervals. 
This operation only takes a few moments. In the 
particular vehicle illustrated, it involves leaving the 
cab, as the operating gear is located below the bonnet, 
but in subsequent models, it will be possible to perform 
the operation without leaving the cab or stopping the 
vehicle. 

Details of a typical test run from the firm’s works 
at Park Royal to Coventry are given below. It 
may be mentioned that no trouble of any description 
was experienced during the run or on the return 
journey, in which similar figures for speed and con- 
sumption were obtained. 

Fuel: Anthracite peas, yy in. by *# in. 

nee : 4$ tons (excluding driver, driver's mate and 


Unladen weight : 3 tons 11 cwt. 

Gross rolling load : Over 8 tons. 

Miles run: 93. 

Fuel consumed : 157 Ib. 

Fuel consumed per mile: 1-7 Ib. 

Water consumed at drip feed: 5} pints. 

Electric blower started and wick lit: 12.21 p.m. 

Gas obtained : 12.25 p.m, 

—— started by electric starter : 12.26 p.m. 

Left works : 12.28 p.m, 

Reached Coventry : 4.28 p.m. 

Average speed, with stop of 7 minutes for refreshment : 
: 23.25 m.p.h. 

Clinker gear was operated during 7 minutes stop. 


Turning now to the construction of the lorry in 
more detail, it will be seen from Figs. 7 and 8 that 
the producer is located in front of the radiator, and 
is covered by asioping bonnet. The producer itself does 
not differ in any essential feature from the model 
fitted in the Fordson lorry, and already described. 
The only modifications of any importance are that an 
elongated cross section is employed for the main pro- 
ducer casing to reduce the overall length of the chassis 
and to increase the storage capacity, that an internal 
cone has been introduced above the combustion area 
to prevent any tendency of the fuel to pack under 
vibration, and that the design of the clinker trap has 
been modified so that it can be conveniently operated 
by a hand-wheel at the front of the vehicle. The 
clinker box is illustrated in Figs. 4 and 5. It consists 
essentially of a drawer, partially plated over at the top, 
but with an opening under a corresponding hole in the 
body of the producer. The opening in the drawer 
forms the clinker box proper, and it will be noticed 
that it is provided with a lowering platform, operated 
by nuts on a rig! t- and left-hand screwed spindle, 
by means of links. The spindle is rotated by the 
handwheel at the front of the vehicle, already referred 
to. The clinker forms on the platform and can be 
lowered away from the fire as required. When it is 
desired to clean out the clinker box, the clinker door 
is opened and the drawer pulled out to a stop, the 
box being emptied by raising the platform. The 
whole producer can be readily cleaned by removing 
the stop and pulling the drawer right out. The 
remaining fuel will then fall into the casing and can 
be raked out. The tuyére is cooled by forced water 
circulation, and the air opening also projects. from 
the front of the vehicle, as shown in Figs. 7 and 8, 

very convenient arrangement has been adopted 
for lighting up. The tuyére funnel is provided with 
a wick, and this can be saturated with paraffin from 
a small tank located on the dash, so that it is only 
necessary to light the wick with a match, One 
important modification to the producer system con- 
sists in the provision of a motor-driven blower, so 
that it is no longer necessary to obtain the required 
draught, as in the Fordson truck, by running the 
engine on petrol before turning over to producer gas. 
The blower is mounted immediately behind, and on the 
near side of, the cylinder block, as shown in Figs, 7 
and 8, the motor being fed from the battery. The 
current consumption for the blower is under six amperes, 
The engine is actually fitted with a petrol carburettor, 
connected to a small tank on the dash, but as already 
stated, starting can be effected with certainty on 
abou gas in from 2 to 5 minutes, depending on the 
uel used. The alternative petrol system enables a 
start up to be made in case of battery failure, and may 
be a convenience in manceuvring the vehicle when 
it is not worth while to start up the producer for this 
purpose, 

The arrangement of the cooling and cleaning system 
for the gas is shown in Figs. 7 and 8. It will be seen 
from these figures that the pipe from the producer 
outlet is carried to one side of, and under, the engine, 
where it is effectively cooled, to an expansion chamber 
consisting of a cylinder mounted on the off-side of the 
vehicle. The expansion chamber is fitted with baffles, 
as in the case of the Fordson, and is provided with a 
door with a quick-acting lock at the forward end to 
enable it to be occasionally cleaned out. From this 
chamber, the gas is passed through two parallel tubes, 
gilled for cooling purposes, into a cleaner mounted on 
the near-side of the vehicle. This cleaner consists of 
a cylinder divided into five compartments by grids. 








The gas passes from the tubes referred to into the two 
end compartments, and is drawn off from the centre 
ompartment. The two intermediate divisions, through 
which the gas must pass from both ends, are charged 
with compressed sisal tow. Doors with quick-acting 
locks are provided at each end of the cleaner to facilitate 
the removal of carbon and other deposits. This opera 
tion is normally only necessary after a considerable | 
period of running, amounting to about three working 
days of 200 miles each, and it is usually only necessary 
to remove the sisal cleaning elements, shake them 
thoroughly, and return them, a process only occupying 
a few minutes. If this process be neglected, increasing 
resistance to the passage of the gas takes place, with 
a corresponding reduction in the engine —r The 
outlet pipe from the cleaner passes directly to the blower, 
and thence to the special induction pipe on the engine. 
Details of the blower and induction system are given 
in Figs. 1 to 3. It will be noticed in Fig. 1 that 
there are two valves in the casing above the blower 
outlet, the one on thé right being the air valve, and 
the one on the left) the’ blow-off valve. The common 
passage above these valves is connected to a pipe 
passing up to the top of the cab, as shown in Fig. 7. 
The arrangement of the air and blow-off valves is | 
given in Figs.2 and. 3, respectively, Both valves are | 
of the rotary type and it will be observed from Fig. 3 
that the air valve proper is fitted with an inner sliding 
piston controlled by Bowden wire and working against 
a spring. The Bowden wire is coupled to a dash- 
mounted control lever, and the movement of the piston 
forms an auxiliary control on the amount of opening 
of the main air valve; that is to say, it enables the 
quantity of air in relation to the air-gas mixture 
to be regulated without affecting the position of the 
main air valve. Actually, the latter valve is coupled 
to the engine throttle control, so that its operation is 
automatic. 

The method of control is as follows: To start up 
on gas, the double-faced change-over valve at the 
centre of the manifold, shown on the left in Fig. 1, is 
screwed down to shut off the carburettor and to open 
up the manifold to the gas inlet. The main air valve 
is already fixed slightly open by the throttle position, 
and the blow-off valve is opened. The wick is then 
lighted and the blower switched on, The generation 
of gas will at once commence, the weak gas at first 
generated passing op through the blow-off pipe. A 
test cock is provided on the casing to the left of the 
air valve, and after a suitable period this cock is 
opened and the gas ignited. If it burns steadily, good 


NG. 


ENGINEERI 


(May 8, 1936. 


4-5 TON LORRY OPERATING ON PRODUCER GAS. 


MESSRS. HIGH-SPEED GAS 


(GREAT BRITAIN), 


LIMITED, LONDON. 














oS 
Th 


SSS 











“ENCINEERING 














as is being generated, and the test cock is closed. 
The auxiliary air valve is then opened slightly to give | 
in idling position, and the blow-off valve closed. The | 
engine may now be started, the blower switched off, | 
and the drip feed opened up. After running for a few 
moments, with the engine idling on gas, load may be 
put on the engine and the vehicle got under way. 
The water supply is then turned on, the regulation of 
the water supply being afterwards automatic, as a 
regulating valve in the water system is coupled to the 
accelerator pedal, It is unnecessary to describe the | 
process of starting up on petrol; this has already been | 
dealt with when describing the Fordson lorry. As the | 
air intake is outside the cab, there is no danger of 
poisonous gases finding their way into the cab in case 
of a back fire 

As regards the design of the vehicle itself, the engine | 
is a special four-cylinder model designed to run on| 
producer gas. It has a cylinder bore of 44 in. and a/| 
piston stroke of 54 in., giving a swept volume of 5-3 
litres. It develops 55 brake horse-power at 2,200 r.p.m. | 
on producer gas, and has a maximum torque of 170 
Ib.-ft. at 1,200 r.p.m, The compression ratio is 8 to 1. 
The engine was manufactured by Messrs. Coventry 
Climax Engines, Limited, and generally follows their | 
design. It has a five-bearing crankshaft, aluminium. | 
alloy pistons, and an aluminium-alloy detachable | 
cylinder head. The valves are of the side-by-side | 
type, and ignition is by magneto. The clutch is a/| 
single-plate model with a 12-in. plate and ball-bearing | 
release. The gearbox is a four-speed model, forming | 
one unit with the engine. The most suitable ratios for 
the characteristics of the engine have been carefully | 
investigated, and the ratios finally selected were 6-35, 
3°31, 1-73 and 1 to 1, the reverse ratio being 7-54 to 1. 
The final reduction in the rear axle is 6-375 to 1. 
The transmission from the gearbox to the rear axle 
is by a one-piece open-type tubular shaft with needle- 
roller universal joints. The rear axle is of the overslung | 
worm-drive type. The front axle is a deep section {| 
beam, and semi-elliptic springing is employed fore and | 
aft, the front springs being 39 in. long by 2} in. wide, 
and the rear springs 48 in. long by 2} in. wide. The 
steering gear is of the Marles cam and roller type, and | 
the lorry is equipped with Lockheed brakes on all | 
four wheels. The hand brake operates on the rear | 
wheels only. The brake drums on all four wheels are | 
16 in, in diameter by 2} in. wide. The frame is of the | 
usual channel section, as shown in Figs. 7 and 8, | 
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on the rear wheels. 
with anthracite at 45 lb. per cub. ft., is 324 lb. The 
water consumption in the producer is approximately 
0-06 pint per mile. 

Apart from the vehicles referred to, the firm are 
also undertaking the manufacture of stationary plants 


The producer storage capacity, 


for mill drives and other purposes. These plants 
comprise a self-contained unit incorporating the pro- 
ducer, engine and all necessary accessories. As stated 
in our article on the Fordson truck, producer-gas 
operated vehicles have hitherto found little favour in 
this country, but with the improvements incorporated 
in the vehicle described, and in the other models under 
manufacture, there appears to be no reason why they 
should not compete effectively with commercial models 
operating on petrol and Diesel oil. Very marked 
economies in fuel costs result from their use, and the 
disadvantages which have militated against their 
adoption up till the present, among which may be 
mentioned restricted pay-load space, rapid deteriora- 
tion of the producer, lack of flexibility, and difficulties in 
making a restart after a temporary stoppage on the 
road, all appear to have been effectively overcome. 

the difficulties mentioned, the lack of flexibility is 
perhaps the most important, as the time required to 
effect any appreciable change in the rate of gas 
generation in the past has rendered producer vehicles 
very awkward to handle in traffic. With a suitable 


























| ton-miles, at 20 m.p.h. to 25 m.p.h. average speed, 
cost one penny. As compared with petrol at ls. 3d. 
per gallon, the savings in the fuel bill are of the order 
of 80 per cent. and more. Doubling the cost of the 
solid fuel (i.e., to householder’s prices and higher) will 
not reduce the savings below 66 per cent. The High- 
Speed producer, however, as its name implies, appears 
to respond to an increased demand for gas almost 
instantaneously, and as a result the vehicle described 
can be handled in dense traffic with no more difficulty 
than a lorry of any other type. In conclusion, it 
may be suggested that a large market undoubtedly 
exists in certain countries abroad for a lorry which 
can be operated on either producer gas or liquid 
fuel at will, accordingly as there may be a scarcity 
of one or the other fuel in the districts passed through. 
It will be obvious that the vehicle described could not 
be used for extended runs on petrol without modifica- 
tion owing to the high compression ratio employed, 
and for the colonial and foreign markets the firm have 
in view the production of a lorry employing the standard 
engine fitted with a supercharger, so that this difficulty 
would be overcome. Incidentally, it may be mentioned 
that a supercharged engine would be specially suitable 
in countries where the vehicle may be required to 
operate at high altitudes, a point which we mentioned 
in ENGINEERING, on page 41, ante, when discussing 
supercharging for road vehicles in connection with a 


the maximum depth being 7} in. ‘Twin tyres are fitted | carbonaceous fuel at 30%. per ton, 16 to 20 pay-load | paper by Mr. 0. Thornycroft. 
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LABOUR NOTES. 


THE claim of the engineering trade unions for a wages 
advance of 14d. an hour to time workers, the equivalent 
to piece-workers, and revision of the 1931 agreement 
on piece work, night shift overtime and coupling-up 
rates, was considered at a conference in London on 
Wednesday last week, between re tatives of the 
Engineering and Allied Employers’ National Federation 
and representatives of the ineering trade unions. 
Speaking for the employers, Mr. Alexander Ramsay, 
the Director of the ineering and Allied Employers 
National Federation, said that in the opinion of the 
employers, the application of the unions was ure. 
Stability ¢f uction costs for a reasonable period 
was essential to the operation of the industry, yet 
only nine months had elapsed since the last part of the 
1935 wi increase had been given. The new appli- 
cation, following so soon after the earlier one, had 
occasioned considerable anxiety to many employers. 


Proceeding to deal with the first of the main points 
made by Mr. Little on behalf of the unions in the earlier 
conference on the subject, Mr. Ramsay rejected the 
argument that wages in engineering were low and, in 
fact, very low as compared with those in other branches 
of industry. Mr. Little’s charge was based, he said, 
on an argument which the employers rejected as funda- 
mentally unsound, viz., that only the nominal district 
rate of wage should be taken into account, and that 
the amount of money which the worker took home in 
his pocket at the end of the week had nothing to do 
with the wage situation. The majority of workers 
in the engineering industry were operating under 
systems of payment by results, by which their nominal 
rates were @ ced by various substantial amounts 
ranging from 25 per cent. to, in very many cases, 75 per 
cent. and more oo the nominal time rate. More- 
over, in respect of those who were on time work, the 
facts showed that taking an average for the i 
the nominal rates were not strictly applied but that 
average earnings were enhanced either through merit 
increases or by other means to figures higher than those 
represented by the so-called district rate. Figures 
were given by Mr. Ramsay in support of that argument 
which proved conclusively, he claimed, that wages 
in the engineering industry during the last year had 
not been static but had increased even beyond the 
2s. general increase given. They proved also that, 
when the volume of work being handled by the industry 
increased, there was not only an obvious extension of em- 
ployment but also an extension of individual earnings. 





In the figures quoted by Mr. Little with the object 
of showing that the wages of engineering operatives 
were low as compared with the wages of other workers, 
there was not, Mr. Ramsay said, a single instance where 
the branch of industry named had to earn its living in 
open competition in the markets of the world. A 
ov. high proportion of the orders executed hai had 
to be obtained against the competition of the 
of the world and at world prices determined by the 
a conditions of other countries ; yet in of 

t, the average remuneration paid to engineering wor- 
kers compared favourably with that paid in the 
sheltered and privileged occupations referred to, “I 
have no hesitation in saying,” Mr. Ramsay declared, 
“that the figures I have given you, in fact, and com- 
pared with those relating to domestic occupations, 
justify us in claiming that, having regard to all the 
circumstances, engineering is a well-paid industry. I 
make the further assertion that where in branches of 
the industry conditions of production have been 
specially favourable, the workers have shared in that 
prosperity by reason of the continuity and the extent 
of the Sera and the earnings that have been 
received,” 





Going on to deal with Mr. Little’s second main point, 
which was that every section of the engineering industry 
Was enjoying greater prosperity, and that the prospect 
of further expansions was favourable, Mr. Ramsa 
said that there had recently been a great deal of ill- 
informed talk about the labour situation and the possible 
inability of the engineering industry to fulfil demands 
made upon it. The possible attitude of the Federation 
mm connection with that was also being discussed. 
Because phases of the national programme had touched 
ne Imagination of the public, some people had imme- 
diately concluded that the engineering industry was to 
be stretched to breaking point, and that emergency 
measures would have to be taken to the disruption 
of the normal practice. It was true that there had 
nn & certain amount of unbalance in the indust 
Halen. to an urgent demand for certain classes of wor 
ne national p , the production of which might 
limited by available machinery or available experience. 





Such cases were unavoidable, Mr. Ramsay admitted, 
ut even in connection with them, and generally he 


b 





desired to say, in the clearest language, that the wish of 
the Federation was to co-operate to the fullest extent 
in utilising such available labour as had had any 
experience in, or might have any claim upon, the 
industry. The truth of the matter was, however, that 
so far as the demand upon the industry could be 
measured by employing power over its whole length 
they were, in October last, merely in a situation which 
existed in 1928, and which he had described last year 
and repeated now = a good mean, but by no means 


abnormal year in the industry. In October, 1935, 
taking the total number of workmen of all 
classes, the industry was only 6 per cent. 


cent. more than in 
929. 


ry 


rs ap Fn Little’s — 
to the profit-earning capacity industry. He very 
definitel i “ fe said, the view that 
dividends over a series of years of 3-4 per cent., 3-3 per 
cent., 4:7 cent., and 7-0 . in respect of 
on of the industry MA «then speculative and 
seaso were supposed to have been iencing 
boom conditions, ted a sound ae ten 
ee ee eS ee for a general advance in 
wages for them in the engineering industry as a 
whole. ~~ aya ing in = mone | of the various 
sections industry for accounting period of 
1008 to chow that ual 6 diigue of secoveny teil been 
achieved in a sense that high expecta- 
tions in relation to the wage situation were justifiable 
or practicable. On the contrary, as was shown by the 
figures adduced on behalf of the unions, the industry 
was not yet up to the profit standard of 1930. The 
employers believed that from the point of view of 
the trade unions, as well as from their own point of 
view, it would be extremely dangerous to try to build 
up & condition in the industry that was not 
su by normal trade, but maintained by tem- 
porary exactions from the taxpayer. 


After dealing with the claim for the restoration of 
the pre-1931 conditions, Mr. Ramsay said, in conclusion, 
that the desire of the employers was for peace and 
goodwill in the industry. These clearly could only 
be obtained by satisfying reasonably on both sides a 
sense of what was right in all the circumstances, and 
securing an agreement, if one could be obtained, 
that would be a real settlement of the issues. There 
were considerations in the minds of the employers, 
some of which he had indicated, and doubtless there 
were others in the minds of representatives of the 
unions which could only be fully ventilated in the 
course of closer discussions than were suitable to a 
large conference. He did not seek to prejudice in any 
way the rights and the standing of the general con- 
ference, but he suggested that to take this matter a 
stage further it would be mutually convenient, and 
might be mutually advantageous, to pursue the 
methods, according to precedent, of appointing a small 
joint committee which could examine this whole 
matter further for the purpose of exploring the possi- 
bility of agreement and, if necessary, reporting to 
the respective constituents. Mr. Ramsay’s suggestion 
of a joint committee was adopted. 


Addressing the members of the Institution of Pro- 
fessional Civil Servants at the annual meeting in London 
last week, Sir Richard Redmayne, the president, 
expressed concern about the standard of remuneration 
attaching to the highest posts in the specialist depart- 
ments, and pointed out that the Tomlin Commission, 
although not very sympathetic towards professional 
Civil servants, had recommended that the salaries of 
two posts at any rate should be raised to 2,5001. a year, 
and that there should be “a certain number of posts ’’ 
carrying a salary of 2,0001. a year. Although revisions 
of salaries of the higher non-technical posts were taking 
place, little or nothing had been done about the technical 
heads of departments, nor had effect been given to the 
—— recommendations of the Royal Commission. 

e position was perhaps even more unsatisfacto 
in the scientific departments where, although the sta‘ 
were in process of reorganisation, no steps had been 
taken to adjust the remuneration of the higher posts, 
as the Carpenter Committee had recommended. 





The question, Sir Richard went on to say, was some- 
thing more than a demand for more money. The 
professional, scientific, and ical Civil servants 
had a special contribution to make to the public 
welfare, and the placing of the directing posts in the 
specialist departments on some degree of equality 
of status and remuneration with those obtaining on 
the non-technical side would give them greater oppor- 
tunities for usefulness and greatly increase the efficiency 
of the service. 





The March issue of the United States’ Department of 
Labour's Review states that Labour is becoming 
increasingly aware of the value of research and fact- 
finding. Trade unions are not only making fuller and 
keener use of research data provided by governmental 
and private agencies, but are to a limited extent creating 
their own research facilities. The American Federation 
of Labour and a number of the international unions 
maintain fact-finding machinery. The United Hatters 
are reported to have inaugurated a research department 
recently. These agencies undertake economic research 
along any lines that the organisations they serve may 
require. A research body specialising in industrial 
law and labour legislation is the | latest development in 
the field. This is sponsored by the Toronto Trades 
and Labour Council, the first central labour union to 
undertake organised research work. The plan is out- 
lined in the December issue of the Journal of Electrical 
Workers and Operators, official organ of the International 
Brotherhood of Electrical Workers. The Labour 
Research Institute was established with the co-opera- 
tion of members of the faculty in law of the University 
of Toronto, who, with the assistance of practising 
lawyers, were found to be willing “to undertake the 
work of directing scientific legal industrial research.” 





The plan, which has begun to function, is outlined 
thus by the Toronto Trades and Labour Council: (1) A 
legal research committee will give their service free. 
(2) The trade unions will provide secretarial services 
and so on and hope to furnish financial assistance for 
one or more full-time research workers as the develop- 
ments justify themselves to trade unionists. (3) The 
legal research committee will issue 10 monthly bulletins 
on problems in industrial and trade union law. These 
bulletins will be regular. Additional copies of the 
bulletins may be obtained by trade union members at 
a nominal cost. (4) The legal research committee - 
will be prepared to receive and discuss suggestions for 
legal research on any industrial problem sent in to 
them by locals affiliated with the institute and if the 
problem is of wide and general interest to trade unions 
a special bulletin may be issued if necessary. (5) Affili- 
ated trade unions will receive from the legal research 
committee confidential information of an objective 
nature explaining the meaning and implications of any 
labour legislation which may be introduced. 





The development of the movement, as its sponsors 
view it, will provide Canadian trade unionists, with 
“an opportunity to approach their problems with 
knowledge and with scientific research behind them,” 
which will enable them “ to know the law, to under- 
stand their rights and te work at reform legislation.” 


Za Industrializatsiu states that the Council of 
People’s Commissaries of the Soviet Union has abolished, 
as from April 1, the subsidies granted to certain 
branches of heavy industry. Subsidies, it is explained, 
had to be granted to the coal, iron, wood, chemical 
and other industries owing to the fact that for a long 
period, amounting in Some cases to seven or eight years, 
or even more, the selling prices of their products 
remained constant, while the costs of production 
increased. This increase in production costs was due 
primarily to the rise in the pay of workers and salaried 
employees, the expenditure which the industries had 
to meet in recent years for the purpose of training 
skilled workers for new undertakings, and the increase 
in some classes of transport costs, &c. The Council 
of People’s Commissaries considers it inexpedient to 
continue the subsidies in view of the fact that, from 
1935, the costs of production began to decline in heavy 
industry and to a certain extent in the forest industry, 
owing to the better utilisation of machinery. The 
economic plans for 1936 provide for a further fall in 
costs of production in all branches of heavy industry 
and the forest industry. 





In view of the abolition of the subsidies, the Council 
of People’s Commissaries has decided to raise the 
prices of the products of the industries concerned, and 
consequently the current resources of undertakings 
utilising these products have also been increased. The 
branches of industry in which production costs are 
increased by the rise in price of the products of heavy 
industry and forest industry, in so far as it cannot 
be offset by improved organisation, will be entitled 
from the present year to a reduction in the turnover 
tax in order that retail prices may remain unchanged. 





A reduction of hours is a feature of the settlement of 
a strike in the Goodyear rubber works at Akron, Ohio, 
affecting nearly 15,000 workers. It is reported that the 
settlement calls for a standard 36-hour week (6-hour 
day) in the tyre division, adjustment above and below 
this to be possible only by vote of the employees, and 
for a 30-hour week in all other departments, 
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LETTERS TO THE EDITOR. | 
PRE-LOADED BALL BEARINGS. 


To THe Eprror or ENGINEERING. 


Guest, in his letter on page 487 
of your issue of May 1, refers to a pre-loaded ball 
bearing arrangement of his in his book upon 
(frinding Machinery, published in 1915. 

As it may be of interest, we should like to state that 
an employee of the SKF Company obtained a patent 
for a pre-loaded ball bearing arrangement on a grinding 
spindle in this country in June, 1914, the patent 
number being 13705. This same arrangement was 
previously patented in Sweden in June, 1913. The 
design has been used by us very successfully since that 
date 


Sir,—Prof James J. 


Yours faithfully, 
R. ALLAN, 
Sxerxo Batt BEarrne 
Luton. Company, LIMITED, 


May 2, 1936. 
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FAULT DETECTION IN METALS 
BY MAGNETIC METHODS. 


Derects in articles made of iron and its alloys can 
be satisfactorily detected before machining, on com- 
pletion and after a period in service, by the magnetic 
powder methods, such as have been developed by the 
Research Department of the Metropolitan-Vickers 
Electrical Company, Limited, Trafford-park, Man- 
chester. ‘These methods, which are, it is claimed, 
effective, simple and sensitive, all depend on the fact 
that the susceptibility of a fault, such as a crack, is 
markedly inferior to that of the surrounding material. 
If, therefore, a magnetic flux is passed through an article 
so that the direction of its flow is substantially at right 
angles to the fault, it will seek an alternative path 
round the latter and will suffer a distortion which will 
extend in a decreasing degree to a considerable distance 
round the discontinuity and into the air spaces outside. 
The extent of this distortion will depend on the 
nature and size of the fault and the strength of 
the exciting field. If the latter is very high, deep- 
seated internal faults can be detected quite readily if 
the section is uniform. 





DESIGN. 


To Tae Eprror or ENGINEERING. 

Srr,—In the article on Turbine Throttle-Valve Design, 
by M. H. Sabine, published in your issue of January 31, 
the calculations of areas required for passing steam, as 
shown in Table I, 
efficiency of the nozzle, t.¢., the apertures through 
which the steam must pass, 

The coefficient of discharge of the passages will vary 


do not take any account of the | 


More than one method is available for indicating the 
| flux deviation. Internal faults lying transverse to a 
high flux density along an article of uniform section can 

be detected by the differential potential method, which 

is shown diagrammatically in Fig. 1. In this, the 
| highly magnetised article a is passed slowly under and 
close to two equal and oppositely-wound coils 6 and },, 
| which scan its surface. Any fault c then causes a dis- 
tortion of the flux, which extends beyond the surface 
and interlinks first with coil 6 and then with coil },. 


with the degree of opening of the valve, and also with | This distortion disturbs the balance of the centre zero 
the drop in pressure through the valve, and it could be | galvanometer d, to which the coils are connected, so 
shown from a consideration of published data on nozzles | that it deflects first to one side and then to the other 


and orifices that the actual capacity of Mr. Sabine’s|as the fault Vibrating or 
rotating differential coils inducing alternating pick-up 


valve would be considerably less than the calculated 
currents, which can be amplified if necessary, can also 


figure. 


passes beneath the coils. 


The present writer suggests that at the full open | be used and the detecting coils can be shaped to suit 
position of Mr. Sabine s valve, the effective area would | the surface contour of the article. 
be somewhere about 75 per cent. of the theoretical | An alternative method, which has been developed by 
figure based on the actual measured areas. The co-| the Metropolitan-Vickers Electrical Company, is shown 
efficient of discharge would, of course, increase as the lin Fig. 2. In this case, the distorted flux, due to the 
lift of the valve is reduced, since the effect of the sharp fault e, in the highly-magnetised article f, actuates a 
edge of the valve seat would gradually be eliminated, | short magnetic needle g, which is pivoted at its centre 
but the coefficient would probably not exceed 95 per| This needle moves a pointer 4 over a scale és with a 


cent. at any position of the valve. A modification intro- 
ducing a suitable coefficient of discharge would enhance 
the usefulness of Mr. Sabine’s method of design. 
Yours faithfully, 
T. A. B, Hurcnrson. 
Katina-street, 
Turramurra, Syndey, N.S8.W. 
March 27, 1936. 


| right and left motion as the needle exerts itself to keep 
| im line with the passing hump of flux distortion. The 
sensitivity of the arrangement can be increased by using 
}a light beam, which is reflected from a mirror on the 
| centre of the pivoted needle to a distant scale. The 
|article under inspection is magnetised by windings, 
| which surround both it and the detector. These wind- 
| ings are stationary while the article is moved slowly 
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MAGNETISER AND PorTABLE FLUID 
DETECTOR. 


Fig. 4. 


through them past the detector. This method is, there- 
fore, particularly applicable to transverse faults in long 
uniform articles, such as steel rails and rolled stock. 
Turbine wheels, discs and locomotive tyres can be dealt 
with by winding a magnetising coil toroid fashion 
through a central hole and round the periphery. With 
suitable magnetisation, it is claimed that it is possible 
to detect a fault with an area equal to that of the face 
of a penny at right angles to the direction of magnetisa- 
tion and situated anywhere inside a section of steel 
about 8 in. thick by 5 in. wide. 

On the other hand, the surface crack, which is caused 
by sudden temperature changes during grinding oF 
quenching, produces flux distortions across the diree- 
tion of magnetisation. These distortions are very local 
owing to the smallness of the fault, but, being on the 
surface, much more sensitive methods can be used to 
detect them. One way is to place a piece of white 
paper, on to which fine iron particles have been sifted. 
over the suspected region. When tapped, the particles 
tend to migrate to the cracks and form a bridge across 
them. Iron dust can also be sifted directly on to the 
magnetised article, when every crack is readily shown 
up if the surface is smooth. An even more effective 
method, which ha. been developed in the Research 





Department of the Metropolitan-Vickers Electrical 
Company, is to immerse the magnetised article in * 


| bath of finely powdered iron and oil which clings to all 


the cracks. The smoother the finish, the easier the 
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Fie. 5. Lonerruptnat Cracks REVEALED 
BY CoaTInGc METHOD. 
detection. Where the surface is dull, fine nickel dust 


is as effective as iron, but a much better method is to 
spray the black surface with a thin uniform layer of 
aluminium paint, against which the black lines of the 
iron dust are clearly shown up. 

The mixture of magnetic dust and oil must be kept 
agitated to prevent the dust settling out, and in the 
ease of large articles can be poured or sprayed on. 
A permanent record is left by the magnetic particles 
over each crack when the oil is drained away, high 
sensitivity being obtained by the fineness of the par- 
ticles, the freedom of movement in the oil and the inti- 
macy between them and the faces of the cracks. The 
residual flux left in an article after magnetising is usually 
sufficient to show up defects, the article being passed 
through a solenoid or across the poles of a magnet 
before testing. The sensitivity can be increased by 
testing while the magnetisation is still proceeding. 

The faults, which are produced in rods, tubes and 
wires during rolling or drawing, run parallel to the axis 
of the article and the magnetisation must, therefore, be 
circumferential. This is effected by passing a heavy 
current down the article while it is immersed in the 
magnetic fluid. In an apparatus, which has been 
designed for this purpose and is illustrated in Fig. 3, 
the level of the fluid is raised or lowered pneumatically, 
so that the specimen can be lifted clear of the bath and 
examined. The heavy current is obtained from a 
transformer, or direct-current can equally well be used. 
Bars up to 3 in. in diameter and 12 ft. long can be dealt 
with successfully. This method, it is claimed, gives a 
quick, simple and searching test on bright bar raw 
materials and enables cracks which would otherwise be 
missed, to be detected. The method is also being 
used for examining the trepanned cores of Metro- 
politan-Vickers turbo-alternator rotors, while another 
important application is for the testing of springs 
where longitudinal faults may have existed in the 
original wire, been caused by manufacturing processes 
of winding and heat treatment, or be due to fatigue. 
In any case, the faults show up as more or less 
continuous black lines, and it is possible to tell from the 





track whether they were there prior to winding the 
‘pring or not. The clarity with which the faults are 
indicated is illustrated in Fig. 5, while an apparatus 
used for testing valve springs is illustrated in Fig. 6. | 

The same technique can be applied to aero-engine 
valves, if they are magnetised circumferentially by 
Passing current down the stem. The residual flux in 
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the stellite seating is then sufficient to show up small 
defects just below the ground surface. Longitudinal 
cracks in tubes can also be detected in this way by 
slipping them over a conductor carrying a heavy current, 
and immersing them in the magnetic fluid. 

The great advantages claimed for the immersion 
method, apart from its sensitivity, are that the whole of 
the article is subject to the detecting action simul- 
taneously, and that the defects are simultaneously 
recorded. The disadvantages are that a bath must be 
provided of sufficient size to accommodate the largest 
article, and that the operation is somewhat messy. To 
overcome these drawbacks, the Metropolitan-Vickers 
Electrical Company have designed the apparatus which 
is illustrated in Fig. 4. This consists of a shallow circular 
brass dish, rather like a hand mirror, which is com- 
pletely filled with magnetic fluid and has a transparent 
cover. After being shaken with a rotary motion so 
that the magnetic dust is thoroughly mixed with the oil, 
it is laid horizontally on the surface of the magnetised 
article which is to be tested. After a few moments, the 
suspended dust settles to the bottom of the bath at the 
same time migrating to any defect or discontinuity on 
the surface of the article. These faults are readily seen 
against the brightly-polished bottom of the dish. It is 
stated that any loss in sensitivity due to the interposi- 
tion of the thin back between the detecting fluid and the 
surface examined, is more than offset by the increase 
in sensitivity due to the permanent magnetism acquired 
by the particles. It is also stated that the detector 
works quite well on the residual flux in the inspected 
article, and that the record is not disturbed by remov- 
ing it from the surface. Hair cracks on flat surfaces 
which are normally invisible are shown up, and if a 
magnetising field is used, faults lying $ in. below the 
surface can be detected. As shown in Fig. 4, it is being 
used by one of the large railway companies for inspect- 
ing worn crossings that have been built up by welding. 

Among the other applications of this detector, mention 
may be made of the detection of defects in so-called non- 
magnetic ferrous alloys. It can further be employed 
for indicating the leakage field in magnetic systems 
and for determining the depth of the skin in case- 
hardened articles. The effect, demonstrated by Mordey 
of a moving magnetic field on iron particles, can also 
be demonstrated, while minute local discontinuities in 
the magnetic state of a surface can be indicated. 








WILLIAM WESTON AND EARLY 
AMERICAN ENGINEERING. 


THERE are many instances of men making important 
contributions to engineering progress and then passing 
into obscurity, but few, perhaps, more striking than 
the case of the Englishman, William Weston. A con- 
temporary of Smeaton and John Rennie, he was for 
several years connected with important projects in 
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the eastern part of the Unite” States, but very little is 
known of the man himself, his early training or his 
later activities. It may be that further research will 
increase our knowledge of him, but meanwhile we shall 
have to be content with what Professor R. 8. Kirby, 
of Yale University, has brought to light, and which 
formed the subject of a paper read on April 22 to 
members of the Newcomen Society, at simultaneous 
meetings in London and New York. The paper was 
entitled ‘‘ William Weston and his Contribution to 
Early American Engineering,” and it was based 
mainly on documents in the possession of various 
libraries and companies in the United States. Weston 
was born, apparently, in 1753, at or near Oxford, and 
when he was about 34 he built the three-span stone 
arch bridge over the river Trent at Gainsborough. 
Where he obtained his training is not known, and 
this bridge is the only English work of which we 
have certain knowledge. He had, however, gained a 
considerable reputation and in 1792 he agreed to go 
to America and serve as engineer to the Schuylkill and 
Susquehanna Navigation, a company formed for 
connecting the Susquehanna with the Schuylkill and 
for canalising a part of the latter river. The leader 
in the combined undertaking was Robert Morris, a 
friend of Washington and an able public man, America 
at this time had no canals of any size and there was 
a singular lack of skilled engineers. Weston, it may 
be, says Professor Kirby, brought with him the first 
levelling instrument used in America. It was an 
instrument made by Troughton. Arriving in Philadel- 
phia in January, 1793, Weston speedily got to work 
but the company soon got into financial difficulties 
and operations were suspended. 

From Philadelphia, Weston went to Massachusetts to 
survey and level the Middlesex Canal connecting the river 
Merrimack with tide water at Boston, and it throws much 
light on the state of construction in America at the 
time when we are told that Weston found an error in 
previous surveys of no less than 41 ft. in height in a 
matter of five miles. Another concern he was con- 
nected with was the Philadelphia and Lancaster 
Turnpike, and another The Western Inland Lock 
Navigation Company, which had a scheme for joining 
Albany, or at least Schenectady, with canals by way 
of the Mohawk Valley, with Oneida Lake, and the latter 
with Seneca and Cayuga Lakes, and also with Lake 
Ontario. The work of the Western Inland Lock 
Navigation was afterwards taken up by the Erie 
Canal Company, to whom Weston, long after he had 
returned to England, wrote “ Should your noble but 
stupendous plan of uniting Lake Erie with the Hudson 
be carried into effect, you have to fear no rivalry. 
The commerce of the immense extent of country, 
bordering on the upper lakes, is yours for ever, and to 
such an incalculable amount as would baffle all conjec- 
ture to conceive.” Weston also had a share in 
the construction of the piers of the monumental 
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‘* Permanent Bridge ” spanning the Schuylkill at Market- 
street, Philadelphia, and in the plan for supplying 
New York City with water. The population of New 
York was then about 50,000 persons and water was | 
obtained from wells. Early in 1799 the City Council 
asked Weston to make an investigation. His “‘ Report 
on the Practicability of Introducing the Water of the 
River Bronx into the City of New York ” was presented 
to the Council on March 16 and ordered to be printed. 
On April 22 he was paid 799-67 dols. for “ Service 
and Expenses...” Not long after this he returned 
to England. In 1811 he was living in Gainsborough, 
but what he did in his later years, where he died or 
where he was buried, is unknown. His ability struck 
all those with whom he came into contact, his reports 
showed a judicial temperament ar’ careful analysis. 
Without doubt, said Professor Kirby, he had a con- 
siderable influence on American engineering, and was 
a source of inspiration to the young canal engineers 
who were just reaching maturity during the years 
he was active in the United States. Among the 
writings of public men to whom Weston was responsible 
there was nothing but praise for his work. 








CONTRACTS. 


Messrs. NeGReTTi AND ZamBrRaA, 38, Holborn-viaduct, 
London, E.C.1, in addition to the order for the thermo- 
meter and pyrometer installations on the 8.8. Queen 
Mary, have recently secured marine orders for over 500 
of their mercury-in-steel dial thermometers. These 
thermometers are required for indicating the steam and 
water temperatures on H.M.S8. Newcastle, Penelope, 
Sheffield, Stork and 8.SS. Awatea and Eros, and for 
ascertaining the Diesel exhaust-gas temperatures on the 
M.88. Athlone Castle, Dunnottar Castle, Dunvegan 
Castle, Dunedin Star, Royal Ulsterman, Royal Scotsman, 
and other motorships. 


Tue Lowpon Miptanp anp Scorrisn Rartway 
Company has placed orders for 500 twenty-ton double- 
bolster trucks, 27 ft. long. One hundred of these will 
be supplied by Messrs. The Birmingham Railway Carriage 
and Wagon Company, Limited, Smethwick, and 200 each 
by Messrs. Chas. Roberts and Company, Limited, 
Horbury Junction, near Wakefield, and by Messrs. 
Metropolitan-Cammell Carriage and Wagon Company, 
Limited, Birmingham. Twenty-five 30-ton bogie bolster 
trucks, 45 ft. long, have been ordered from Messrs 
Hurst, Nelson and Company, Limited, Motherwell 


Messrs. Bouinpers Company, Limrrep, Coronation 
House, 4, Lloyds Avenue, London, E.C.3, are supplying 
a 300-b.h.p., four-cylinder, low-compression, semi-Diesel 
engine for the propulsion of a tug now under construction 
for service in the River Thames 


Messrs. Heap, Wricurson anp Company, Limtrep, 
Teesdale Iron Works, Thornaby-on-Tees, have received 
an order for a pair of dock gates for Falmouth. They 
are for a dry dock having an opening of 75 ft., and 
each gate is 43 ft. long, with a height of 36 ft. from 
sill level to cope level. The contract, which will involve 
about 200 tons of steelwork, includes the supply of all 
electrical operating machinery 


Messrs. MERRYWEATHER AND Sons, Limrrep, Green 
wich-road, London, 8.E.10, have secured an order from 
the Bromley Borough Council for a motor turn-table 
fire escape with an all-steel ladder to reach a height of 
85 ft. The ladder will be equipped with a water-tower 
nozzle and telephone, and the machine will be fitted 
with a powerful turbine fire pump. The ladder move- 
ments can be carried out either independently of, or 
simultaneously with, the operation of the fire pump. 
A powerful searchlight will also be provided. 








Brirish STANDARD SPECIFICATION FoR TURING FOR 
Gas Appuiances.—-The British Standards Institution, 
28, Victoria-street, London, 8.W.1, has issued, price 
2s. 2d. post free, a specification for flexible metallic 
tubing and connec*ors ber portable gas appliances. The 
specification has been prepared primarily from the stand- 
point of ensuring the evadlability of an easily distinguish- 
able, sound, and satisfactory tube. Metal screwed ends 
have been adopted to ensure the maximum safety in use. 
Appropriate qualities of rubber have been specified for 
the connector sleeves and the rubber thread between the 
coils forming the tubing. The number is 669—1936. 


IMPROVEMENTS ON THE METROPOLITAN RaiLway. 
On Monday, May 4, a new gervice of eight through trains 
an hour began to run during peak-hour periods between 
Hammersmith and Barking on the London Under- 
ground system via Baker-street, Moorgate and White 
chapel. This will enable the number of trains from 
District stations to Barking to be increased from 27 per 
hour to 35 per hour, and will save changing and over- 
crowding at Aldgate East station. Part of the increased 
through service has been made possible by substituting 
shuttle trains between Shoreditch and New Cross for the | 

resent through trains from Hammersmith. Exchange | 
acilities at Whitechapel will be improved by subways, 
and Aldgate East station will be moved about 200 yards | 
eastwards. This latter piece of work will, it is estimated, | 
occupy about three years, owing to the numerous mains, | 
cables and sewers beneath the station. It will, however, | 
eliminate the temporary narrow platforms that have now | 
to be used for eight-car trains and enable these trains to be 
operated over the curves at the station without obstruct- 
ing the junctions. 
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PERSONAL. 


Messrs. R. A. Lister anp Company, LimiTeD, 
Dursley, and Messrs. BLACKSTONE AND COMPANY, 
Lruirep, Stamford, have just concluded an agreement 
whereby the two firms are to co-operate. Under the 
agreement Messrs. Lister have acquired a substantial 
holding in the Blackstone Company, and Messrs. Percy 
and R. B. Lister and A. E. Mellerup join Messrs. Ernest 
and Harold Blackstone and Tom ice on the board of 
Messrs. Blackstone. Mr. Percy Lister has been appointed 
chairman. While the two concerns will continue to 
operate separately, their iation will increased 
efficiency of production. The policy of the eo 
will be to co-ordinate the productive resources of their 
respective plants to the maximum. 

Mr. R. W. Locxre has acquired the business of Messrs. 
P. J. Easton anv Son, Cornwall- i 35, Queen 
Victoria-street, London, E.C.4, together with the re- 
sentation of Messrs. Shipmans (Sales), Limited, Attercliffe 
Steel Works and Wire Milla, 9. The business 
will be continued as before, under the direction of Mr. 
Lockie, under the same name and at the same address. 

Messrs. Specractor, Loarrep, Friern Park, North 
Finchley, London, N.12, have been appointed sole export 
distributors of Jones's cylinder liners manufact by 
Messrs. C. L. Jones, London. 

Messrs. Tae Mrarizes Warson Company, Limrrep, 
Scotland-street, , ©.5, have secured the sole 
rights for the manufacture and sale in Great Britain, the 
Dominions, Colonies and Dependencies, of the Vogel 
Submergible electric pump, as developed by Messrs. 
Ernst Vogel, Stockerau, Austria. For the time being, 
the special motors will be made by Messrs. Vogel and 
fitted to pumps of Mirrlees make. 

Mr. J. A. Green has been appointed inspector of foreign 

are to the Glass Manufacturers’ Federation, Norwich 

jouse, 13, Southampton-street, High Holborn, London, 

W.C.1, in succession to the late Mr. P. W. V. Brooks. 

The latter had been appointed in November, 1931, 

following upon complaints that the Order-in-Council, 

requiring imported glassware to bear an indication of 
origin, was not being properly complied with. 











BOOKS RECEIVED. 


Flour Milling Processes. By J. H. Scorr. London: 
Chapman and Hall Limited. [Price 2ls. net.) 

Bulletin of the University of Minnesota. Engineering 
Experiment Station. Bulletin No. 11. Motor Oils for 
Winter Use. By Proressorn Burton J. Ropertson. 
Minneapolis : Engineering Experiment Station, 
University of Minnesota 

United States Bureau of Mines. Monograph 7. Back- 
Pressure Data on Natural-Gas Wells and Their Applica- 
tion to Production Practices. By E. L. Rawirns and 
M. A. Scnetitmarptr. Washington: Superintendent 
of Documents. 

Inited States National Bureau of Standards. Miscella- 
neous Publication M156. Report of the Twenty- 
Fifth National Conference on Weights and Measures. 
Washington: Superintendent of Documents. [Price 
20 cents.] 

Flight To-Day. By J. L. 
Oxford: University Press. 
Milford. [Price 3s. 6d. net.) 

Motor Repair Manual. Seventh edition. 
Temple Press Limited. [Price 2s. 6d. net.] 

Railway Maintenance Problems. By Lr.-Cout. H. A. 
Hutu. London: Railway Gazette Offices. [Price 5s. net.] 

Plain Concrete. By Proressor Epwarp E. Baver. 
Second edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s.| 

Architectural Graphic Standards for Architects, Engineers, 
Decorators, Builders and Draughismen. By C. G. 
Ramsay and H. R. Steerer. Second edition. New 
York : John Wiley and Sons, Incorporated. London : 
Chapman and Hall Limited. [Price 30s. net.] 

An Introduction to the Metallurgy of Iron and Steel. By 
Proressor H. M. Boytston. Second edition. New 
York : John Wiley and Sons, Incorporated. London : 
Chapman and Hall Limited. [Price 25s. net.] 

Annali della Vasca Nazionale per le Esperienze di 
Architettura Navale in Roma. Volume IV. Rome: 
Istituto Poligrafico dello Stato. 

The National Physical Laboratory. Report for the Year 
1935. London H.M. Stationery Office. [Price 
12s. net.] 

Stock Exchanges, London and Provincial, Ten-Year 
Record of Prices and Dividends : 1926 to 1935 Inclusive. 
Compiled by Frepc, C. MaTHreson AND Sons. London : 
Fredc. C. Mathieson and Sons. [Price 20s. net.] 


NAYLER and E. OweEr. 
London: Humphrey 


London : 








New Macuine SHor at Etswick Worxks.—On the 
site occupied by several historic old shops, notably 
that in which the late Lord Armstrong and Sir Andrew 
Noble assisted by the late Mr. George Stewart carried 
out most of their research work, a large new building, 
designated No. 11 shop, has been erected at the Elswick 
Works, Neweastle-upon-Tyne, of Messrs. Vickers- 
Armstrongs, Limited. The new shop has an area of 
71,810 sq. ft., and comprises three bays, one of which is 
540 ft. long by 75 ft. wide, another being 350 ft. in length 
and 75 ft. in width, and the third 220 ft. long by 23 ft. 
wide. The first two bays have a height of 40 ft., and the 
third a height of 25 ft. The shop is built of brick with 








steel supporting columns and is adequately ventilated 
and well lit. It contains machines suitable for the 
production of large commercial products. It is worthy 
of note that the dismantling of all plant in the old shops, 
together with the demolition of the shops themselves 
and also the erection of the new shop, was effected | 
without any appreciable stoppage of work, which is a} 
striking example of modern achievement. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses. 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 


Incinerator Plant for destruction of refuse in South 
Calcutta. Corporation of Calcutta; July 17. (T.Y. 
30,126.) 

Tipping Wagons, Rails, and other equipment for a light 
railway. Egyptian Ministry of Agriculture, Cairo; 
June 8. (T.Y. 30,127.) 

Steam-Pressure Reducing and De-superheater Equip. 
ment. Department of Railways, New South Wales; 
July 8. (T.Y. 30,130.) 

Stop Cocks. Baghdad District Water Board; May 
19. (T.Y. 30,131.) 

Steel Boiler and Swuperheater Flue Tubes. South 
African Railways and Harbours, Johannesburg ; June 22. 
(T.Y. 30,132.) 

Breakdown Cranes, two, 10-ton, hand-power. Indian 
Stores Department, Simla ; June 4. (T.Y. 30,137.) 

Machine Tools, comprising a universal radial drilling 
machine and a universal milling machine and acces. 
sories; May 29. (T.Y. 30,142.) Also two shaping 
machines, a drilling machine, two air compressors, 5 
hydraulic presses, and a centrifugal pump; June 2 
(T.Y. 30,140.) Argentine State Railways, Buenos Aires. 

Roller Shutter Doors, two. Public Works Department, 
Wellington, N.Z., July 21. (T.Y. 30,149.) 
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NOTES FROM THE NORTH. 


Gtascow, Wednesday. 

Scottish Steel Trade.—There has been no change in the 
activity ruling in the Scottish steel trade and practical] 
every ton of to-day’s heavy output is earmarked, and 
the tonnage being specified by consumers is considerable. 
This state is bound to continue for months to come, as 
during the month Clyde shipbuilders booked con- 
tracts for fifteen new vessels, and East-Coast shipbuilders 
reported no fewer than twelve new orders. The total 
amount of steel required for these vessels alone will 
represent many thousands of tons, and it has been 
estimated that the overall output from the Scottish 
steel works will, this year, be in the neighbourhood of 
one and a half million tons. Without dipping deeply 
into statistics, it may be of interest to note that in the 
year 1929 the output was 1,581,600 tons, and in the year 
1920 it was 2,074,400 tons. Considering the much smaller 
production figures since these times, until last year, when 
the total was 1,326,000 tons, there can be no doubt but 
that a very great improvement has taken place in general 
trade, which is most evident from the activity in our 
Scottish shipyards. The matter of prices has been 
disturbing steel manufacturers recently, because of the 
advances made in the price of raw materials generally, 
but loyalty to the promise given to the Government 
about the time of the imposition of the import duties 
has made them hold their hand. Now, however, it is 
recognised that some increase must be made in the selling 

rice of heavy material, &c., and at a meeting of the 
3ritish makers, held in London last week, it was decided 
that to-day’s rates would continue until June 30 
Producers have recently been curtailing forward commit- 
ments in the hope of an official advance in prices and 
this policy is likely to continue for the next two months, 
when a decision will be made. That decision will depend 
on the cost of raw materials at the end of June, and if 
they do not become cheaper by that time, there seems to 
be no alternative to an advance in steel prices. In the 
black and galvanised sheet trades, prices have also a 
rising tendency, but no change here is likely, pending 
the present negotiations with the Continental Cartel, 
and an agreement with that body is probable in the near 
future. Meanwhile the works are well placed for home 
business, but orders for the overseas markets are not 
very plentiful. The following are the current prices : 
Boiler plates, 91. 5s. per ton; ship plates, 8/. 15s. pet 
ton; sections, 8l. 7s. 6d. per ton; black-steel sheets. 
}-in., 91. 5s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 111. 10s. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 13/. 10s. per ton, 
al! delivered at Glasgow stations. 

Malleable-Iron Trade.—The recent improvement in the 
West of Scotland malleable-iron trade has been well 
maintained, and order books have quite a respectable 
appearance. In the re-rolling of steel bars the condi- 
tions are very satisfactory at present and a considerable 
amount of work is on hand. The output is increasing. 
Prices are steady, and are as follows :—Crown bars, 
101. 2s. 6d. per ton for home delivery, and 9/. 5s. per ton 
for export ; and re-rolled steel bars, 9J. 1s. per ton for 
home delivery, and 7l. 10s. per ton for export. 

Scottish Pig-lron Trade.—The demand for Scottish pig 
iron continues and makers are doing their best to accom 
modate all consumers, but near-date delivery for fresh 
business is all a matter of arrangement. An increas? 
in the quantity of hematite iron has now been made by 
the blowing-in of a large modern blast-furnace by 
Messrs. William Dixon, Limited, at Govan Iron Works, 
Glasgow, following on the starting up of their new coke- 
oven plant last week. The number of blast-furnaces 
now in operation is fourteen, made up as follows: 
Hematite iron, 5; basic iron, 3; foundry iron, 6. When 

rices were advanced recently, no change was made in 
ic iron, but at a meeting of the Basic Pig-Iron Pro- 
ducers’ Association, held in London last week, it ws 
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agreed to raise the price of British and Indian basic pig- 
ron in all districts by 2s. 6d. perton, The following are 
to-day’s market quotations :—Hematite, 77s. per ton, 
and basic iron, 72s. 6d. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 8ls. 6d, per ton, 
and No. 3, 79s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, May 2, was only 37 tons. Of that total, 
1l tons went overseas and 26 tons coastwise. During 
the corresponding week of last year, the figures were 
10 tons overseas and 90 tons coastwise, making a total 
shipment of exactly 100 tons. 

Shipbuilding.—The month of April was a most interest- 
ing one from the viewpoint of the Scottish shipbuildi 
industry and all connected with it. The tonnage | 
was small, and only amounted to 11 vessels of 12,620 tons, 
with the addition of small craft. Details are :—The 
Clyde, 5 vessels of 7,930 tons; the Forth, 2 vessels of 
2,098 tons ; the Tay, 2 vessels of 770 tons ; and the Dee, 
2 vessels of 1,822 tons. The month was an extremely 
satisfactory one from the point of view of orders booked ; 
no fewer than 27 contracts were placed, as well as some 
orders for small craft. Included in the above figure are 
orders for § “ Tribal” class destroyers of 1,850 tons 
displacement for the Admiralty, 2 to be built at 
Greenock, 2 at Dumbarton, and 1 at Linthouse. Of 
the 27 contracts placed during April, 15 will be built 
on the Clyde—10 of them poy lower reaches and 5 on 
the upper reaches of the river—8 will be built on the 
Forth, and 4 on the Tay. In addition, it is expected 
that more orders will be placed with Clyde shipbuilders 
by the Admiralty in the near future. The number of 
orders now in hand is for 116 vessels of one kind and 
another. The shipyards on the East Coast are well 
provided with work, and the Burntisland Company have 
contracts for well over a year. The Caledon Company, 
Dundee, has now orders for 12 vessels, while Messrs. 
Henry Robb, Limited, Leith, have also a well-filled order 
ook. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Scarcity of Cleveland pig 
s as acute as ever, and material relief to the stringent 
situation is not yet in sight. Makers have next to no 
saleable parcels. Some enlargement of supply may be 
forthcoming by the end of the month or early June, 
but even then sales are likely to be confined to business 
with regular customers who are pressing for deliveries 
ong overdue. Meanwhile, local consumers of foundry 
ron hope to continue to obtain sufficient products of 
ther iron centres to enable them to keep works regularly 
employed. They have little iron on hand. Considerable 
tonnage of Midland iron is still arriving regularly for use 
in this area, but orders are less easily placed there than 
recently. Quotations for Cleveland pig are unchanged, 
but are quite nominal. Customers would readily pay 
substantially above fixed mimimum figures. 

Hematite.—Increasing scarcity of East Coast hematite 
pig is somewhat perturbing. Present output falls short 
of current needs, and the light stocks at the blast- 
furnaces are nearly all earmarked for early use. Pro- 
ducers are not disposed to entertain offers for delivery 
ver periods ahead. Fixed minimum prices remain at 
the equivalent of 77s. for delivery to Scotland, Northum- 
berland, Durham and North Yorkshire, but makers will 
not sell on higher terms. 

Foreign Ore.—Transactions in foreign ore are rarely 
reported. Merchants expect values to rise, and conse- 
quently are not seeking business, while consumers are 
still well placed as regards supplies and are holding off 
the market. The nominal price of rubio, of 50 per cent. 
quality, keeps at 18s. 9d. c.i.f. Tees. 

Blast-Furnace- Coke-—Supply of blast-furnace coke is 
well taken up. Makers have heavy orders to execute, 
and could readily arrange further large contracts at 
market prices. Up to 25s. 6d. is now named for Durham 
good medium qualities. 








Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are sold to an extent 
that will keep plant active for some months and are 
not disposed to enter into further commitments. Re- 
rollers complain of continued shortage of semi-finished 
steel, though the release of considerable tonnage of 
Continental material has appreciably relieved the posi- 
t Requirements of the shipyards, engineering shops, 


and structural industries are absorbing heavy tonnage of 


finished steel. Among the principal market quotations 
for home business are :—Common iron bars, 101. 2s. 6d 
packing (parallel), 91.; packing (tapered), 101.; steel 


billets (soft), 51. 17s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 77. 12s. 6d.:; iron and steel rivets, 
12/.; steel boiler plates, 91. 5s.; steel ship plates, 
Sl. 15s.; steel angles, 81. 7s. 6d.; steel joists, 8l. 15s. ; 
y sections of steel rails, 8. 10s. for parcels of 500 tons 
ind over, and 91. for smaller lots ; and fish plates, 121. 10s. 
Black sheets (No. 24 gauge) are 111. 10s. for delivery to 
tome customers and 91. 15s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. 10s. for delivery to home customers and I1l. 15s. 
1o.b. for shipment overseas. 

_ Imports of Iron and Steel.—Imports of iron and steel to 
the Tees from foreign ports and coastwise for the six 
months ended April 30 last totalled 32,822 tons, com- 
prising 9,676 tons of pig-iron, 20,757 tons of crude sheet 
bars, billets, blooms and slabs, and 2,389 tons of plates, 
bars, angles, rails, sheets, and joists. Unloadings last 


month amounted to 7,299 tons, comprising 1,615 tons of | the existing Britis 
5,041 tons of crude sheet bars, &c., and 643 tons process rolled and mastic asphalt, for asphalt macadam, 
March imports totalled 5,331 | and for asphalt road surfacing by the cold process. 


Pig-iron, 
of plates, bars, angles, &c. 
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tons, comprising 1,788 tons of pig-iron, 3,073 tons of 
crude sheet bars, &c., and 470 tens of plates, bars, angles, 
&e. In April last year, however, unloadings reached 
only 1,844 tons, comprising 530 tons of pig-iron, 1,236 
tons of crude sheet bars, &c., and 78 tons of plates, bars, 
angles, &c. 

Tees Iron and Steel Shipments.—Shipments of iron and 
steel from the Tees for the first four months of the year 
totalled 159,606 tons, compared with 200,215 tons in 
the corresponding period of 1935. Pig-iron loadings 
dropped from 52,243 tons to 18,931 tons. Contraction in 
exports is entirely due to abnormal home demand. 
April clearances totalled 41,925 tons, 1,983 tons being 
Pig-iron, 2,415 tons manufactured iron, and 37,527 tons 
steel. Of the pig-iron shipped, 1,387 tons went coast- 
wise and 596 tons to foreign destinations ; of the 
manufactured iron cleared, 1,755 tons went coastwise 
and 660 tons went abroad; and of the steel loaded, 
12,890 tons went coastwise and 24,637 tons to foreign 
ports. Scotland was the largest buyer of pig-iron, taking 
890 tons, Netherlands being second with 170 tons, while 
Belgium and Japan each accepted 100 tons. The Union of 
South Africa, with an im; of 304 tons, was the main 

urchaser of manufac iron. The principal customers 
or steel were: China, 4,086 tons ; ia, 3,485 tons ; 
Northern Rhodesia, 2,744 tons ; Argentine, 2,373 tons ; 
Union of South Africa, 2,058 tons; Persia, 1,948 tons; 
Traq, 1,506, and Portuguese East Africa, 1,044 tons. 

Scrap.—Demand for home scrap is good, though ex- 
tensive use is still made of Continental material. Light 
cast-iron is 54s. to 55s.; heavy cast-iron, 62s. 6d. to 
65s. ; machinery metal, 65s.; and heavy steel. 57e. 6d. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Reports from most sections of the 
local steel and engineering trades show that the flow of 
orders is as strong as ever, and that more inquiries are 
circulating on overseas account. Short-time working 
has largely disappeared. Most steel and engineering 
works are operating to capacity. An active state of 
affairs exists in the raw and semi-finished steel branches. 
All the big firms are employing their furnaces full time. 
Output of basic and acid steel reaches record dimensions. 
Local consumption of pig-iron and hematites is increasing. 
Users have confidence in the future, having entered into 
contracts covering supplies from three to six months 
ahead. Refractory materials are in demand. Steel- 
making alloys continue in brisk request, despite the 
rising tendency of values. Scrap firms report a big 
increase in business during the past few months. A con- 
cern in this area turning out sand-spun pipes has valuable 
orders on hand, and is now using plant recently put down 
to produce pipes 3-in. and 4-in. in diameter. Business 
is picking up in railway rolling stock. Repeat orders 
have been received in this locality for between 250 and 
300 12-ton railway wagons for coal firms in London, 
Birmingham, and Grimsby. Overseas requirements are 
expanding, but the velume of business is nothing like 
that of ten years ago. Indian trade develops slowly, 
while exports to South America, South Africa, and China 
represent only a moderate tonnage. Armament-making 
works are busier. British shipbuilding yards are taking 
increased quantities of Sheffield-made steel, forgings and 
castings, and auxiliary machinery. Turbine parts are 
active lines. Brisk business is being maintained with 
overseas precious-metal mining enterprises in crushing 
and grinding plant, washing machines, and dredger parts. 
This section is one of the brightest spots of local industry. 
The output of steel pit props, arches, and cambered 
girders is growing. Electrical equipment is definitely 
on the up-grade. The Electricity Commissions have given 
formal sanction to Sheffield Corporation to borrow 
approximately 350,0001. for electrical developments. 

e season in agricultural machinery and parts is in 
full swing, and producing works are actively employed. 
Overtime working has been introduced at some concerns, 
especially those turning out farm and garden implements, 
lawn-mower blades, and machine knives. 


South Yorkshire Coal Trade—Coal owners welcome 
the higher quotas which have been allocated to this area. 
The general position has undergone little change. The 
export market shows signs of improving. Industrial 
fuel is in strong demand on inland account. Iron and 
steel works in this area are consuming bigger tonnages. 
Best large steams are firm, and find a ready market. 
The Danish State Railway is inquiring for 30,000 tons of 
steam coal for shipment in July or August. The house- 
coal market has developed further weakness, Foundry 
and furnace coke are in active demand. Gas coke 
continues firm. Quotations: Best branch handpicked, 
26s. to 29s. ; Derbyshire best house, 22s. to 23s. ; Derby- 
shire best brights, 19s. 6d. to 2ls.; best screened nuts, 
19s. to 20s.; small screened nuts, 18s. to 18s. 6d.; 
Yorkshire hards, 19s. 6d. to 20s.; Derbyshire hards, 
19s. 6d. to ‘20s.; rough slacks, Ils. to 12s.; and nutty 
slacks, 10s. to lls. 








British STANDARD METHODS FoR EXAMINING BituMI- 
nous Roap Mrxrures.—A pamphlet entitled British 
Standard Methods for the Sampling and Examination of 
Bituminous Road Mixtures has been issued by the Publi- 
cations Department of the British Standards Institution, 
28, Victoria-street, London, 8.W.1, price 3s. 8d. post 
free. The methods have been drawn up to provide a 
standard procedure for the examination of bituminous 
mixtures (asphalt and tarmacadam) used for road sur- 
facing. They are appropriate for use in connection with 
Standard Specifications for hot- 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘“ Power 
Transmission by Belts,’ to be introduced by Mr. J. 
Hornsby. 

Roya Instrirution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘The Electric Properties of Crystals,” 
by Professor Sir William Bragg. Friday, May 15, 9 p.m. 
“Science in a Changing World : Recollections and 
Reflections,” by Sir Richard Gregory. 

INsTITUTION oF Crvi, EnGrngERS.—Tuesday, May 12. 
6 p.m., Great George-street, 8.W.1. Annual General 
Meeting. 

Instrrution oF Exgcrrican Enoinerrs.—T'rans- 
mission Section : Wednesday, May 13, 6 p.m., Savoy- 

lace, Victoria-embankment, W.C.2. “The Electric 
upply System in Berlin,” by Mr. M. W. H. Davies. 
Hi ire Sub-Centre : Wednesday, May 13, 7.30 p.m., 
The University College, 
and Thermal Insulation.” 

For Meetings of other Societies and of Junior Sections, 

see page 2 of Advertisements. 
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FROM THE SOUTH-WEST. 


NOTES 
Carpirr, Wednesday. 

The Welsh Coal Trade.—The Welsh steam coal trade 
has displayed few features of interest in the past weck. 
Fresh inquiries came into the market very slowly and 
sales remained on a very restricted scale. Demand, which 
was chiefly for the few favoured descriptions, was usually 
for small quantities only and, as a result, although a firm 
tendency was displayed by these classes, the general 
tone of the market was dull. Collieries generally were 
hampered by the excessive stocks of | coals which 
have accumulated at the pitheads, the slow movement 
of which has caused most of ‘the mines to resort to part 
time working. Interest in the forward loading positions 
remained meagre and the outlook was not very encourag- 
ing over the next month. Chief interest again centred 
in the central selling scheme. The South Wales repre- 
sentatives on the Central Coal Council, which is preparing 
the scheme, have made strenuous efforts to ensure that 
South Wales will not suffer a further loss of trade. One 
of the amendments they have submitted provides that 
each district shall be given a percentage share of the 
inland market, and that no district can obtain a supple- 
mentary allocation during a quarter unless it can be 
shown that the trade of the country as a whole has 
inereased. They have submitted an alternative sugges- 
tion that there should be an export levy and ‘subsidy 
to make good the loss of inland business. It was pointed 
out that South Wales had suffered a greater loss of export 
trade than any other district in the country. The district 
has not had the advantage of any trade agreements and, 
indeed, might lose further business abroad as a result 
of international difficulties. Other districts, however, 
refused to support South Wales and something like a 
deadlock was reached. <A further meeting is to be held 
this week when an attempt will be made to compose the 
differences. In the meantime, the date on which the 
scheme comes into operation has been altered from July 
lto August 1, Contrary to expectations, the French 
authorities have decided to make no alteration in the 
British import quota for May and licences have already 
been issued on the same basis as in April. A cut of 10 
per cent., however, is anticipated in the quota for June 
and for the following summer months until October. 
A similar cut was was made last year. The brightest 
feature of the market remained the strength of small 
and sized coals. Only limited supplies of these descrip- 
tions were offering and exporters experienced difficulty 
in arranging early deliveries. The washed grades were 
particularly firm and well stemmed for some time ahead. 
Outputs of throughs were also fairly readily absorbed 
and values were steadily held. Large coals, however, 
were freely available for prompt +" at the scheduled 
figures, while cobbles were also dull and weak. Cokes 
continued to meet a brisk demand and recent high prices 
ruled. Only a few orders were circulating on contract 
aceount and these included an inquiry from the Danish 
State Railways for 15,000 tons of large coals for delivery 
over May-September and one from the Jamaica Railways 
for 7,000 tons of Welsh coals. 

Tron and Steel.—Recent activities have been well 
maintained in the iron and steel and allied trades of 
South Wales and Monmouthshire. In the past week the 
third blast furnace was started up at the new Cardiff 
Dowlais works of Guest, Keen, Baldwins Iron and Steel 
Company, Limited. Richard Thomas and Company, 
Limited, have commenced reconstruetion of the Ebbw 
Vale Steel Works. 








ELECTRICALLY-WELDED Street Baror.—A large elec 
trically-welded steel barge, having a length of 53 ft., a 
beam of 16 ft., a depth, from inside the hull or bottom 
plating to the deck, of 7 ft., and weighing 35 tons, has 
recently been despatched from the Greenwich Metal 
Works, London, 8.E.7, of Messrs. G. A. Harvey and 
Company (London), Limited. The vessel is fitted with a 
hopper in the centre, having acapacity of about 60 cub. 
vards and a length of 25 ft., a width of 12 ft. at the top 
tapering to 6 ft. at the bottom, and a depth of 6 ft. 3 in. 
The barge is provided with a rudder, hatchways, man- 
holes, ladders, bollards and fair-lead. The thicknesses 
of the plates employed for the bottom and hopper bottom 
were } in., for the barge and hopper sides and the ends 
and bulkheads, } in., and for the deck, in. The 
top of the hopper is fitted with coaming draining plates, 
which are raised about 2 ft. 3 in. above the deck. 
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TON LORRY OPERATING ON PRODUCER. GAS, 


MESSRS. HIGH-SPEED GAS (GREAT BRITAIN), LIMITED, LONDON. 


(For Description, see Page 501.) 
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Built and engined by Messrs. Harland and 


LAUNCHES AND ‘TRIAL TRIPS. “ ALNwick.”’—Single-screw coastal motorship ; four-; by 36 ft. 
Wolff, Limited, Belfast, for Messrs. McIlwraith, Mc 


stroke Deutz engine. Launch, April 20. Main dimen- 
AaLporGuus.”—-Single-screw passenger motorship | $10n8, 171 ft. 6 in., by 27 ft. by 12 ft. 4 in. Built by | Eacharn, Limited, Melbourne. 
for the Copenhagen-Aalborg service;  single-acting, | Messrs. R. and W. Hawthorn, Leslie and Company,| «“ Viyiana.”’—Single-screw steam trawler for servic 
two-stroke, nine-cylinder Burmeister and Wain Diesel | Limited, Hebburn-on-Tyne, for Messrs. Tyne-Tees Steam | jn the northern waters of Iceland, Bear Island, and the 


engine. Launch, April 16. Main dimensions, 270 ft. Shipping Company, Limited, Newcastle-upon-Tyne. | White Sea ; triple-expansion engine supplied by Messrs 


by 42 ft. 3in. by 17 ft. 6in. Built by Messrs. Nakskov “ Eruermont’ and “ Ernerquay.”-—Steel open 
Shipyard, Limited, Nakskovy, Denmark, for Messrs, | swim barges, each to carry 105 tons. Launch, April 22.| April 23. Main dimensions, 157 ft. 6 in. by 26 ft. 6 in 
The United Steamship Company Main dimensions of each 69 ft. 6 in. by 18 ft. 2 in. by | by 15 ft. Built by Messrs. Cochrane and Sons, Limited. 
“Mr. THerM.””—Single-screw coal-carrying steamer ;| 6 ft. 6in. Built by Messrs. Harland and Wolff, Limited, | Ouse Shipbuilding Yard, Selby, for Messrs. Atlas Steam 
triple-expansion engine supplied by Messrs. The North | North Woolwich, London, E.16, for Messrs. (, and A. | Fishing Company, Limited, Grimsby. 
Eastern Marine Am ede) woe ny, Lamited, Wallsend- | Etheredge, Limited, London, 
on-Tyne. Launch, April 20. Main dimensions, 316 ft.| ‘ Kanimeia.’”—Twin-screw passenger and cargo motorship for service on the Rhine ; 
by 45 ft. 9 in. by 22 ft. 2 im. Built by Messrs. S. P.| coastal motorship for service between Cairns and Fre-| engines. Launch, April 23. Main dimensions, 
Austin and Son, Limited, Wear Dock Yard, Sunderland, | mantle, Australia; single-acting, four-stroke, airless-| by 23 ft. by 9 ft. Built by Messrs. L. Smit and Zoon, 
to the order of Mesars. The Gas Light and Coke Company, | injection, eight-cylinder Harland-B. & W. Diesel engine. | Kinderdijk, Holland, to the order of Messrs. Neder 
London. | Trial trip, April 22. Main dimensions, 494 ft. by 66 ft. ' landsche Stoomboot Reederij, Rotterdam. 


“De Zeeuw.”—Twin-screw cargo and passengel 
Deutz Diese! 
187 ft 





C. D. Holmes and Company, Limited, Hull. Launch, 
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WAGES IN THE ENGINEERING 
INDUSTRY. 


ALTHOUGH there are at the present time some 
million and a half unemployed persons in this 
country, the figure shows a welcome improvement 
on that of a year ago, and there has been a tendency 
to assume that matters are now progressing so 
satisfactorily that we can afford to relax our efforts 
a little and contemplate improved wage rates and 
other amenities. Little reflection, however, is 
necessary to make it clear that, with a figure for 
unemployed of this order, British trade and industry 
have still a long way to go before it is possible to 
contemplate them with real satisfaction. The 
greater part of the improvement which is to be 
seen in industry is to be attributed to improved 
home trade, and although this is a healthy sign, 
particularly when it is not accompanied by un- 
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the unions, Mr. Ramsay stated that during the last 
six years a sum approaching 500,000,000/. had been 
spent on roads, houses and the electric grid system, 
a considerable proportion of which had gone to the 
engineering industry. Expenditure under the first 
two heads shows no sign of decreasing in the near 
future, but grid expenditure, in which the cost of 
periodicity standardisation may be included, cannot 
be expected to retain its earlier level. 

A feeling of confidence among the workpeople 
engaged in the engineering trades, which is probably 
partly based on the prosperity of the motor industry, 
has been reinforced by the armament programme, 
but there has been a general tendency throughout 
the country to exaggerate the effect of the projected 
expenditure on engineering. So-called armament 
shares have been changing hands at absurd prices. 
There is no need to minimise the importance of 
the new programme, but, in view of the enormous 
leeway to be made up before our marine-engineering 
industry can be said to be approaching prosperity, 
it is clear that even the new naval work, while 
helping, cannot in itself bring the industry into a 
position in which it would be justified in increasing 
costs with any feeling of confidence. 

Any prosperity which this programme may help 
to create will, moreover, be supported by the tax- 
payer, and it is to the export trade that we must 
turn for a true measure of our position. Mr, 
Ramsay pointed out that while some satisfaction 
might be found in the figure for machinery exports 
of 38,495,000/. in 1935 when it was compared with 
the 27,143,000/. of 1933, it was still a long way behind 
the 53,721,0001. of 1928 or the 54,350,0001. of 1929. 
With figures of that kind in front of it, the engin- 
eering industry must exercise great care in reference 
to any proposal that would increase the cost of the 
goods which it wishes to sell abroad. ‘Two of our 
most distressed industries, cotton and coal, owe 
their present position mainly to the collapse of 
their foreign markets, and although in both instances 
complicating factors operate, the question of cost 
of production has great weight. | With such examples 
before it, the engineering industry must examine 
very carefully any proposal that would increase the 
cost of manufacture. 

It is true that some of our loss of export trade 
is due to quotas, restrictions and currency manipu- 
lations by various countries which are attempting 
to grapple with their disordered finances. In some 
cases manipulations of this kind are enabling other 
countries to compete in foreign markets at prices 
which are not truly related to the cost of production. 
As Sir Harry McGowan pointed out at the recent 
general meeting of Messrs. Imperial Chemical 
Industries, Germany, by means of barter arrange- 
ments and subsidies to export trade, is placing her 
goods at highly competitive prices in markets in 
which in the past her share of the trade has been 
small. Sir Harry doubted if such methods could 
form a permanent part of German national economy, 
but if they are but temporary, that is an additional 
reason why we should not hasten to weaken our 
position by increasing production costs. If some, 
or many, of the present artificial restrictions on 
international trade are ultimately to collapse in 
virtue of their inherent unsoundness, it will be all 
to the good, but meanwhile it is prudent to defer 
any attempt to draw profit from that breakdown 
until it happens. 





balanced budgets and the accumulation of enormous 
internal debts, as has been the case in so many 
countries, it is abundantly clear that it does not 
improve our position relative to the world at large 
in the matter of the interchange of manufactured 
goods for food and raw materials. 

It is, no doubt, in response to a general impression 
that trade is improving that the engineering unions 
have made an application to the Engineering and 
Allied Employers’ National Federation for an 
increase in wages; but, as Mr. Alexander Ramsay, 
the director of the Federation, has pointed out, that 
impression is to a large extent based on false 
premises. That conditions have improved in some 
directions there is no question, but so far as the 
engineering industry is concerned that improvement 
has been due in such considerable measure to State 
expenditure, or State-inspired expenditure, that 
great care must be exercised in arguing from it to 


The essential basis of the reply to the request of 
the engineering unions for a wages increase must 
be, as Mr. Ramsay said, that it is premature. It 
is based on three claims: First, that engineering 
wages are exceptionally low compared with those 
of other grades of workpeople ; second, that the 
prosperity of industry has increased; and third, 
that some compensation is due to the workpeople 
for the wages lost during the long years of depres- 
sion. The two latter claims are sufficiently dealt 
with by what we have already said. The most 


prosperous parts of the engineering industry are 
not in a position to risk their future by increasing 
their costs at the present time ; 


the less prosperous 


parts simply cannot afford to do it. The claim is 


the less justified in that general wages advances 


were made @ year ago at a time when many branches 


of the industry felt that they were not justified 
in assuming additional wage burdens. 


They ac- 
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@ general improvement in trade. In his reply to 





quiesced in order to get a settlement and for the 
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general good. The advances were made so recently, | tributed on the coagulation of smoke particles by 


however, that matters have hardly yet adjusted | sound: one of these was by Dr. O. Brandt and Dr. 
themselves, and much work is still going through | E. Heidemann, of Cologne, and the other by Pro- 
shops for which the price fixed some time ago does | fessor E. N. da C. Andrade, of London. 


not properly cover the present wage. 

On the question of comparative wages 
Ramsay had no difficulty in showing that the claim 
was unjustified. The union figure given was 60s. 
a week for fitters and turners in Birmingham 
and Manchester and 64s. 11d. in London. These, 
however, are minimum figures and have little 
relation to the wages actually being paid. Taking 
the three towns together for a test week of 47 
hours in October, 1935, the actual average wage paid 
to fitters and turners was 75s. 11}d., a very different 
one from that quoted in the claim. The same order 
of discrepancy was shown in the case of labourers. 
The union claim is for an increase of 14d. an hour 
for time work and a corresponding adjustment of 
rates. As will have been gathered, the 
Federation was not able to agree to these proposals, 
but the whole meeting between the representatives 
of the unions and of the Federation, which was 
held under the chairmanship of Sir John Siddeley, 
was marked by cordiality on both sides. It was 
finally decided to set up a joint committee to 
examine the matter in detail, and it will be the hope 
of all who are connected with the engineering 
industry, in any sphere, that an amicable conclusion 
to the matter may be found. 


piece 








DUST, SMOKE AND FOGS. 

THERE are many interesting and, indeed, fas- 
cinating problems for the pure scientist in his study 
of ‘“‘ disperse systems in gases,’’ as he calls dust, 
smoke and but there are also involved very 
real practical considerations of the utmost import- 
ance to an industrial country, which render an 
intensive study of this topic a matter of moment. 
Already much has been done, but as in so many 
other of the consequences of our industrial develop- 
ments, only the fringe of the subject has at present 
been touched. The reasons making such a study 
desirable may be divided roughly into two categories, 
the first being that raw materials should be used 
in the most efficient way, and the second the reduc- 
tion, and, if possible, elimination of the great 
damage to life and property caused by atmospheric 
pollution. In these days of economic restrictions of 
all kinds, it is a commonplace, perhaps, to reiterate 
the importance of ensuring the most efficient use of, 
say, coal, possibly our greatest asset. Much has 
been said on this subject, but for present purposes 
it is only necessary to remind ourselves of the 
valuable constituents lost annually by emission 
from innumerable stacks and chimneys. It has been 
authoritatively stated that about 1,000 tons of 
sulphuric acid are liberated from this source into 
the atmosphere of Greater London every day, 
while, according to an estimate made by the late 
Sir Frank Baines, “the cost of making good the 
results of atmospheric impurity to buildings for the 
whole of this country can be placed at a minimum 
figure of 55,000,000/,-65,000,0001, over a period of 
twenty-five vears.”” The Newton Committee, which 
reported to the Minister of Health in 1921, stated 
that “the number of deaths from pulmonary and 
cardiac diseases is shown to increase in direct 
proportion to increased intensity and duration of 
amoke The “damage bill’’ rendered by 
dust, smoke and fogs is not only restricted to atmo- 
spheric pollution, for the broad subject includes the 
loss of life, in addition to material loss, caused by 
coal-dust explosions, the damage to health caused by 
silicosis, and the losses to navigation caused by fogs 
in places far removed from industrial centres which 
might cause pollution. 

An indication of the work which is being done on 
this subject, both at home and overseas, was given 
at an interesting discussion held in Leeds last month 
by the Faraday Society. The first part of this 
discussion was devoted to the more theoretical 
aspects of disperse systems in gases. We cannot 


fogs, 


fous."” 


here make more than a reference to the ingenious 
methods which have been devised for measuring the | 


size and distribution of particles in these disperse 
systems, or to the mathematical analyses made in 
the search for rational explanations of the pheno- 
mena observed. 


Mr. | 





In most 
instances sound beyond the audible range (super- 
sonics) has been used for this work, and the results 
show that the particles may easily increase in size 
more than a hundredfold under the influence of the 
field. We have heard of ‘shouting the house 
down’; we may still hear of “ shouting the fog 
down.” According to Dr. G. M. B. Dobson, of 
Oxford, ‘“* the fog droplets being of the order of a few 
microns in radius, scatter all wavelengths of light 
alike . . . this shows that the benefit to be expected | 
from coloured lights when driving in a fog is negli- 
gible.” Dr. J. H. of London, who has 
examined the nature of the dispersoids found in the 
air, has observed, apart from water, which is the 
main constituent, living cells, products of combustion, 
including tar, soot and ash, and also fine silicious 
matter. 


Coste, 


The second part of the discussion was devoted to 
the more industrial aspects of disperse systems, and 
much attention was naturally given to smoke abate- 
ment. Contrary to the general impression, it was 
stated that it was not possible to say whether 
smoke pollution had improved, or otherwise, during 
the past twenty-five years. Dr. J. 8. Owens gave 
some very impressive figures in his paper, which 
dealt with observations from all over the country 
during this period. In the year 1934-1935, for 
example, calculations indicate that there were 
deposited in London no less than 276 tons per square 
mile of solids, 45 tons of sulphates, and 5 tons of 
tar, while the figures for Liverpool were : 590 tons 
of solids, 66 tons of sulphates, and 5 tons of tar per 
square mile. Mr. C. H. Bosanquet and Dr. J. L. 
Pearson, of Stockton-on-Tees, contributed to the 
discussion a study of the spread of smoke and gases 
from chimneys. They have developed a mathe- 
matical theory for calculating the spreading of a 
smoke cloud from a chimney, and the results appear 
to agree reasonably well with experiment. They 
conclude, with regard to increase of height, ‘* that 
although the improvement is great in the immediate 
locality, yet a mile or two away the effect of chimney 
height disappears completely.”” Some advantage, 
however, still arises from extra height, since the 
deposit near at hand is reduced, more of the dust 
being carried out to a larger radius where the 
intensity of deposit is, of course, less. 

The growth of air transport and the desirability 
of clearing the landing grounds of fog has increased 
the interest in any practical means of carrying this 
out. To enable an aeroplane to land safely, it is 
only essential to ‘‘ make a hole ” in the fog, and is 
not necessary to remove it from large areas. A 
successful attempt to do this is recorded by Dr. C. F. 
Brooks, an American meteorologist. Petrol was 
poured on the landing ground and ignited, thus 
“burning a hole” in the fog through which an 
aeroplane subsequently flew to a safe landing. 

There are four possible methods of dissipating fog. 
These are (i) the electrical method, consisting 
of subjecting the air to a very strong electrical field, 
in a manner similar to that used in electrical precipita- 
tion of smoke in chimney stacks ; (ii) a mechanical 
method consisting of removing the foggy air by 
suction and allowing clean air to replace it; (iii) a 
thermal method consisting of warming the fog until 
the fog-droplets are evaporated; and (iv) a 
chemical method consisting of removing sufficient 
water vapour from the air which carries the fog- 
droplets to ensure their subsequent evaporation. 
These last two methods were discussed at the meet- 
ing referred to, by Professor D. Brunt, of London, 
who estimates that the cost of clearing a sufficient 
space by gas heating and maintaining it clear for 10 
minutes, would be about 35/., though there are 
difficulties in applying this method in practice. 
Bowes and Houghton, of the Massachusetts Institute 
of Technology, have recorded an apparently 
successful test of the chemical method carried out 
on a large scale on a sea fog. In this experiment 
a saturated solution of calcium chloride was sprayed 
over a front of 100 ft. from horizontal pipes set 30 ft. 





above the ground. The clear air was carried 
forward by the wind, resulting in a lane of clear air 


Two interesting papers were con- | in the fog, 100 ft. wide and 2,000 ft. long. 
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One of the well-known disadvantages of burning 
pulverised fuel is that the very fine ash is carried 
by the draught into the flue and escapes into the 
atmosphere, and while this problem has been solved, 
this has only been done in the relative sense. In 
a recent lecture, Sir Frank Smith stated that “ the 
nuisance of smoke produced by the imperfect 
combustion of coal was realised as early as the 
Fourteenth Century, when a Royal Proclamation 
was issued forbidding the use of coal in London, 
and again in Queen Elizabeth’s reign, when the 
burning of coals in London was prohibited while 
Parliament was sitting.”” He also drew attention 
to the offer of a premium made just over one 
hundred years ago “for the most improved loco- 
motive, the first condition imposed being: * the 
said engine must effectively consume its own smoke 
according to the provisions of the Railway Act, 
7th. Geo. IV.’” Now that we know much more 
about smoke and the ways that can be adopted to 
prevent the damage to health and property caused 
by it, every reasonable effort should be made to 
avoid atmospheric pollution by smoke and to 
render innocuous industrial processes involving the 
production of dusts, as well as to revise our 
methods of dealing with these disperse systems. 





THE PRODUCTION AND USES 
OF OXYGEN. 

One of the series of weekly lectures which have 
been given at the Science Museum, South Kensing- 
ton, London, during the present exhibition of very 
low-temperature apparatus, was devoted to the 
production and uses of oxygen, and was delivered 
by Mr. C. G. Bainbridge, A.M.I.Mech.E., on April 22. 
The history of oxygen commenced with the isolation 
of the gas by Priestley in 1774, the next important 
date in its history being 1851, when the French 
chemist, Boussingault, discovered that barium 
monoxide would absorb oxygen at a temperature of 
about 1,000 deg. F. and give it off again on further 
heating to about 1,700 deg. F. Many practical 
difficulties hindered the commercial development 
of Boussingault’s process for some thirty years, but 
over the period 1880-1885, two French engineers, 
the brothers Brin, took out patents in which they 
claimed to have overcome Boussingault’s difficulties. 
A small Brin plant shown at the Inventions Exhibi- 
tion, held at South Kensington in 1885, attracted 
considerable attention, and in the following year 
Brin’s Oxygen Company was formed in West- 
minster. A plant was installed and production 
commenced in 1887, but many difficulties were 
experienced and the plant was completely re- 
organised in 1888. 

From that time, for nearly twenty years, oxygen 
was produced by the barium-oxide process in 
London and the provinces, as well as in Paris, 
Berlin, and New York. Then, in 1906, the Linde 
process of producing oxygen from liquid air was 
introduced. A plant having a capacity of 500 cub. 
ft. per hour, and capable of producing either 
gaseous or liquid oxygen, was put down. The 
process, which the lecturer explained in detail, has 
been previously described in our columns, and the 
particular plant referred to was illustrated and 
described on page 506 of our 83rd volume (1907). 
He went on to deal with the production, transport 
and use of oxygen in the liquid state, mentioning 
that in this form it is most economically employed 
when the requirements for gaseous oxygen exceed 
10,000 cub. ft. a week, and for those plants in which 
cutting or welding work is carried out in fixed 
positions. 

Passing on to consider the storage and transport 
of gaseous oxygen, the lecturer explained how the 
design of cylinders had been improved and their 
safety ensured. He referred particularly to some 
tests, intended to be destructive, carried out on full 
cylinders and described in detail in ENGINEERING. 
vol. xlix, page 455 (1890). The need for Government 
regulations and standards for gas-cylinder materials, 
valves, &c., led to the formation of a Parliamentary 
Committee in 1895, and the specifications of that 
committee guided the compressed-gas industry from 
that time onwards. More than twenty-five yea™ 
after the 1895 committee’s work, viz., in 1921. ® 
Gas-Cylinder Research Committee was formed, 
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but although some suggestions for lighter cylinders 
were made, and some additional specifications were 
issued, the 1895 regulations were in the main 
retained. Cylinder material and manufacture, 
including the colours used for marking, and also the 
valves, are now covered by specifications of the 
British Standards Institution. All cylinders are 
hydraulically tested to 3,000 lb. per square inch, 
which is about 1} times the working pressure of 
1,800 Ib. per square inch, before being put into 
service, and are periodically inspected and retested 
every two years. In connection with cylinders, it 
is of interest to note that in the early days, when 
oxygen was required mainly for medical purposes or 
for limelight, cylinders containing from 5 cub. ft. 
to 40 cub. ft. were employed. As the demands for 
gas increased, cylinders of 100 cub. ft. capacity 
became common, and further demands led to the 
introduction of cylinders containing 150 cub. ft., 
this size, with the present specifications and weights, 
being about as large as can be safely handled by an 
average man. 

Where the points at which the gas is utilised are 
fixed, as they usually are for production welding 
work, the best way of conveying oxygen to the 
operator is by means of a pipe line, which may be 
supplied either from a liquid-oxygen evaporator, 
or from a group of cylinders connected together 
and known as a manifold. Usually such manifolds 
are arranged so that half the total number of 
cylinders is in service, while the remainder are kept 
in reserve or being charged. To reduce the 
trouble of handling individual cylinders, they are 
sometimes. crated together in groups of 10 or more, 
and treated as single units, but a more recent 
development is the use of very large single cylinders 
containing from 400 cub. ft. to 2,000 cub. ft., or 
more. 

After dealing with the early uses of oxygen for 
medical and laboratory work, and other moderate 
requirements, Mr. Bainbridge pointed out that its 
main use at the present time was for welding and 
cutting metals by means of the blowpipe. He 
mentioned that some of the early blowpipes were 
highly dangerous instruments, and stated that 
much difficulty had arisen from overheating. A 
considerable amount of pioneer work in improving 
blowpipes and demonstrating their possibilities had 
been done by Mr. Thomas Fletcher, of Warrington. 
In 1904, the British Oxygen Company acquired the 
British patents for a Belgian cutting blowpipe, 
and commenced its manufacture in this country. 
Small machines for cutting straight lines and 
circles appeared about that time, but the oxy- 
acetylene blowpipe for welding did not become an 
industrial article until 1906 or 1907. These blow- 
pipes were first imported, and applied to the 
welding of steel and cast-iron, but since that time 
welding techniques, rods and fluxes have been 
progressively developed, so that it is now possible 
to weld all the commercially-used ferrous and 
non-ferrous metals by the oxy-acetylene process. 
Many other applications of gaseous oxygen, includ- 
ing metal spraying, and of liquid oxygen for blasting 
and for making shrink fits, were referred to in the 
course of the lecture. It was also stated that 
while, in 1887, the annual production of oxygen in 
this country was less than 150,000 cub. ft., the 
capacity of the oxygen-producing plants was now 
probably between 8 million and 10 million cub. ft. 
per week. 








NOTES. 
THE Vienna TECHNICAL MusEuM. 


Tue history of technical museums in Austria dates 
from the sixteenth century, when Ferdinand von 
Tirol amassed an important collection of technical 
objects in Ambras Castle, near Innsbruck. His ex- 
amples of ancient tools, now in the Vienna Art 
Museum, form one of the oldest collections of their 
type in existence. This early work did not contribute 
directly to the present Vienna Technical Museum, 
¥hich developed from collections made by Emperor 
Franz Stephan von Lothringen, husband of the 
Empress Maria Theresa. One of these was con- 
nected with the Physikalische Hofkabinett, which 
he founded, and this, together with others from 
Private sources, formed the nucleus of the present 


present to the Emperor Franz Josef in 1908. An 
account of the museum was given by Herr Erich 
Kurzel-Runtscheiner, the Director, at a meeting of 
the Engineers’ German Circle, at the Institution of 
Mechanical Engineers, on April 27. After pointing 
out that the early stages of technical development 
had largely to be traced in ancient manuscripts, 
paintings, &c., which would not normally be con- 
sidered technical objects, and giving an account of 
the early history of the museum, he proceeded to 
a description of its contents and activities. The 
museum is an impressive three-storey building 
standing in an open situation. Above the level of 
the first floor there are three interior wells, so that 
ample natural light is provided in all the rooms. 
The main halls, on the ground floor, below the wells, 
have glass roofs. The various sections cover 
railway and machine exhibits, road, sea and air 
transport, electrotechnics, mining, building, the 
gas and chemical industries, paper manufacture, 
printing, and indeed almost every aspect of industry 
and applied science. The exhibits consist of 
historic machines and vehicles of various kinds, 
full-size and small-scale models, instruments, and 
displays arranged to explain various chemical or 
other processes, such as the manufacture of sugar. 
The whole of the material is displayed in a very 
attractive and informative way, and it is clear 
that although the museum possibly does not 
contain so many historic exhibits as our Science 
Museum, it none the less compares. with it very 
favourably, and in some respects surpasses it. 
Lectures and demonstrations are held in the 
museum, which contains a well-fitted lecture hall, 
in order that full advantage may be taken of the 
educational value of the collections. 


InpusTRIAL Exurpition, Inpia, 1936-1937. 


The Government of the United Provinces, India, 
is organising an Industrial and Agricultural Exhibi- 
tion at Lucknow, which will be inaugurated on 
December 5, 1936, and will remain open for two 
months. The Exhibition will be of an all-India 
character and other Provincial Governments and 
Indian States are being invited to participate. 
The exhibits will comprise Indian products of all 
kinds and industrial and agricultural machinery 
imported from overseas, special importance being 
attached to the demonstration of manufacturing 
processes and machinery. The development of 
hydro-electric schemes in the United Provinces and 
in the Punjab has made cheap power available and 
thus provided scope for the establishment of indus- 
tries, and the promoters of the Exhibition emphasise 
that there is a ready market for machinery and 
equipment of a suitable type. The sugar industry, 
it is pointed out, for example, has made very rapid 
strides during the past five years. In addition to 
sections devoted to textiles, engineering, metal- 
work, woodwork and leather, and forestry, irrigation 
and hydro-electric works, exhibits relating to the 
development of education, hygiene, railway, road, 
water, and air transport, the postal and telegraphic 
services, wireless telephony and telegraphy, and 
other matters will be included. The Exhibition will 
be held in Victoria Park, which covers 40 acres, 
but an additional 40 acres, adjoining the Park and 
across the Gomti River, has been acquired for the 
agricultural section of the Exhibition, and access 
to this land will be by means of a pontoon bridge. 
A strong executive committee, comprising repre- 
sentatives of most of the leading industrial concerns 
in the United Provinces, has been constituted to 
organise the Exhibition, and Mr. A. L. Carnegie, 
managing director of the British India Corporation, 
Cawnpore, and a past-president of the Upper India 
Chamber of Commerce ; is acting as chairman. 


THe InstTITUTION oF Civi, ENGINEERS, 
The annual dinner of the Institution of Civil 
Engineers, held on Wednesday, the 29th ult., 
was fittingly made the occasion for references to 
recent developments in local government in this 
country, since this has been the particular branch 
of engineering with which Mr. J. D. Watson, the 
president, is associated. The main toast of “ Local 
Government Authorities’? was given by the Rt. 
Hon. Lord Macmillan of Aberfeldy, an Hon. Member 
of the Institution, and frequent dispenser of enter- 
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the London County Council, represented the 
greatest development in the way of local govern- 
ment in this country. The subsequent toast of 
“The Institution,’ which was proposed by the 
Rt. Hon. Sir Kingsley Wood, bore rather naturally 
on the same subject. Lord Macmillan said the 
growth of local government undertakings had been 
amazing. The development from the parish pump 
to the Metropolitan Water Board was typical. 
Only as recently as 1883 the state of affairs was 
described as a chaos of areas, a chaos of assess- 
ments, and a chaos of rates. One man farming 200 
acres found that he was in 12 different parishes and 
subject to 30 different rates. Local government had 
systematised these things and brought reasonable 
order, the whole accompanied by the expenditure of 
over 400,000,000/. per annum. Lord Snell, in his 
reply, referred to the order which Lord Macmillan 
had tried to introduce into income-tax, and this 
had been immediately followed by an addition of 
3d. in the pound to it. Local authorities were 
blamed for being slow, but that was a fault of 
democracy. The only satisfactory type of com- 
mittee he had ever been on, for getting through 
work, was one of one, and if Moses had had to consult 
a committee he would never have got his people 
across the Red Sea, while he thought they would 
have been indefinitely delayed if the engineer on the 
spot had also had to be brought in. Their relations 
with engineers were friendly, but at times the pro- 
fession was open to suspicion. Some time ago they 
had been told that Waterloo Bridge was in danger 
of collapsing at any moment, but it had stood for 
many years, and now we were told that the structure 
was so good that it was found to be extremely 
difficult even to pull it down. Sir Kingsley Wood, 
in his remarks, pointed out that there had been a 
marked increase in public administrative work 
involving engineering services in recent years. 
For purposes directly involving engineering, loans 
had increased from 17,000,000/. in 1934-1935, to 
22,000,0007. in 1935-1936. Between 1920 and 
1935, loans had been sanctioned to the total of 
282,000,0001. in respect of engineering work for 
municipal purposes in which his Ministry's staff 
was concerned, and the amounts so spent were an 
indication of the country’s prosperity. Mr. Watson, 
in acknowledging the toast, said he was surprised 
recently, on going into the matter, to find what 
a large number of members of the Institution were 
engaged in municipal work. The progress they 
represented had been coupled with the progress of 
the Empire. Lord Rutherford, in replying on 
behalf of the guests to the toast proposed by Sir 
Clement Hindley, said he was glad to note that 
the Institution had made a start by devoting 2,0001. 
per annum to research, but hoped this would be 
increased to something more like 20,0001. before 


long. 
Tue Economics OF MECHANICAL PowER TRANS- 
MISSION. 


The desirability on economic grounds of accurately 
ascertaining the power consumed in manufacturing 
processes and the steps which should be taken to 
reduce this consumption to the minimum were con- 
vincingly stated by Mr. A. Chandler, the chairman 
of the Executive Committee of the Power Trans- 
mission Council of America, in an address which 
he gave to the Power Transmission Association on 
Thursday, April 30. This was the inaugural meeting 
of the latter body, which has been formed by a 
number of firms engaged in the manufacture of 
power-transmission equipment, for the education 
of users. Its address is Aldwych House, Aldwych, 
London, W.C.2. Mr. Chandler said that a co-operative 
movement for the purposes he had mentioned came 
into being in the States in 1931 and began its 
work by an intensive study of the power that was 
being consumed in certain selected plants. Each of 
these investigations lasted about two months. From 
this it appeared that while some machines could be 
most efficiently operated by individual motors, 
others required some form of group drive, combined 
with power transmission equipment. It was also 
evident that in many cases the energy consumption 
was excessive. As a result of the interest that had 
been taken in this matter, in one year they had 








technical museum, which was founded as a Jubilee 





tainment at these functions; and was replied to 





been able to form 60 regional groups, with a total 





512 


membership of 2,500, who for the first time got 
to know something of the application of the equip- 
ment they were selling to power problems. At the 
beginning of 1935, they had elicited financial support 
with such success that they had been able to do a 
considerable amount of advertising in trade papers, 
to inaugurate other forms of publicity and to 
employ an engineering staff to give advice on power 
problems. For the latter purpose they had built a 
portable laboratory in which four machines were 
installed. These were arranged so that they could 
either be driven individually or by one motor and 
thus a comparison could be made showing which 
system used more power for the same work. One 
result of these investigations was the discovery that 
the individual drive had been so widely adopted as 
to become almost a fashion. 
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African Rand upwards of 44 million tons of ore 
had been milled in 1935, yielding 10,564,904 oz. 
of gold, and it was interesting to note that the 
value of the gold produced in the Transvaal, 
up till the end of 1935, totalled 1,427 millions 
sterling (South African currency) or about one- 
quarter of all the gold produced in the world since 
the middle ages. On the occasion of the jubilee 
of the Witwatersrand gold-mining industry, which 
would shortly take place, two awards of the Insti- 
tution Gold Medal would be made, the first to 
Sir Lionel! Phillips and the second to Dr. J. G. Lawn. 
Sir Henry Birchenough, in his speech, paid a 
cordial tribute to the work done by the Institution 
and to the influence it exerted in technical, educa- 
tional and scientific spheres throughout the world. 





Both the Dupont and | Mr. Robert Annan, president-elect of the Institution, 


the Ford organisations, for instance, had a regula-| in proposing the toast of the guests, referred to the 


tion that it alone was to be used. As a result of the | 
information collected by this Association, however, | 
two of the factories of the former had been entirely | 
re-designed, and group driving was also gaining a| 
footing in the Ford works. By this he did not mean 
to say that the individual drive was always wrong ; 
neither must group driving be considered as a 
mere conglomeration of belt and shafts, with badly 
located bearings and pulleys, such as that with 
which they would all be familiar. Such plants 
wasted 40 per cent. more power than the individual 
drive, and much more than the modern group 
drive. The right decision depended on the condi- | 
tions in each individual case and must be reached on | 





fact that during the past twenty-one years upwards 
of 4,000 miles of underground workings had been 
made in the Rand mines and that 386 miles of these 
had been completed last year. When acknowledging 
this toast, Sir Hal Colebatch, C.M.G., Agent-General 
for Western Australia, said that that State owed its 
emergence from the chrysalis stage of its existence to 
the mining industry, which, in late years, had also 
enabled its inhabitants to combat the depression. 
They were now producing three-fourths of the 
Australian output of gold and their timber and 
other industries were developing in a most grati- 
fying manner. Mr. Charles te Water, High Commis- 
sioner for the Union of South Africa, who also 


purely economic grounds. | ceplied to this toast, stated that South Africa was 


Fiyrne Ciuss ror Business MEN. 


The Air Ministry has approved a scheme pre- 
pared by the National League of Airmen, 39, 
(Grosvenor-square, London, W.1, for providing a 
national pool of trained pilots. It is proposed 
that this pool should be formed from the staffs of 
business houses, and that its constituents should be 
available in emergency as second reserve for the 
Royal Air Force. To carry out this object it is 
suggested that clubs should be formed by one or 
more business houses from members of their staffs 
who are interested in aviation. A minimum of 
10 clubs would be formed in London, Birmingham, 
Manchester, Edinburgh and other large centres, | 
and each club will have 50 members in the first 
year who wish to fly and to continue flying for a 
total of four years. For a minimum period of three 
years thereafter, each club will be allowed 50 new 
members annually under the same conditions. 
Members must be between seventeen years and 
thirty years of age on joining, and be medically fit, 
in accordance with the standard laid down for the 
Pilots Civil “‘ A” Licence. As regards equipment, 
each unit will purchase two aeroplanes for its own 
use initially, and one aeroplane in each year 
thereafter. Ten clubs will form a group which 
will have its own fully-equipped aerodrome and staff 
of instructors. Arrangements are to be made so 
that not less than 10 per cent. of the total aero- 
planes in a group shall be available to units whose 
machines are out of action. Every member will 
be entitled to a total of twenty hours’ flying per 
vear, together with forty hours’ lectures in his first 


a good customer of the United Kingdom. Last 
year she had imported from Great Britain goods to 
the value of between 30 and 35 millions sterling. 
Thus, with a population of barely two millions of 
Europeans, South Africa came second only to 
India in the order of importance of purchases from 
the United Kingdom. The Empire Exhibition, 
which was shortly to be held at Johannesburg, 
would still further encourage reciprocal trade and 
would thus benefit both Great Britain and the 
Union 
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Atomic Physics. By Max Born, M.A., Sc.D. London: 
Blackie and Son, Limited. [Price 17s. 6d. net.) 

As a result of the inferences drawn from the quantum 
theory, physical science is at present undergoing a 
development comparable with that initiated in turn 
by Kepler, Galileo, and Newton, with the difference 
that in former days scientists were inclined to 
utilise philosophy in the formulation of their results. 
That procedure made for the presentation of factual 
knowledge that formed part of a greater whole, 
which cannot be said of much that passes for 
research at the present time. This applies to the 
subject of atomic physics, the advance of which is 
due on the one hand to refined experimental methods, 
and on the other to the mathematical concept of 
groups, since all quantum numbers—with the 
exception of the so-called principal quantum num- 
bers—are indices that characterise the representa- 
tion of groups. Thus a full understanding of modern 
physics involves a knowledge of the mathematical 





vear, and twenty hours each following year. The 
subseription will be 5s. per week during the first 


|as well as the experimental, aspect. of the matter, 


vear and 3s. per week subsequently, this low figure |so that students who do not read German will 


being, it is stated, made possible by the use of 
Aeronca-Jap machines with 40-h.p. engines. 


Tue Ixstrrution oF MINING AND METALLURGY. 


| welcome this edition of Dr. Born’s Moderne Physik. 
| Regard being had to the nature of the subject, a 

minimum amount of mathematics is used in the 
| text, which is doubtless due to the fact that the 


The progress mede in the gold-mining industry | work is based on a series of lectures given to a 
during the past few years formed the subject of | society of electrical engineers, at Charlottenburg. 
several of the speeches made at the annual dinner | Short, but adequate, proofs of the formule men- 


of the Institution of Mining and Metallurgy, held 
at Grosvenor House, Park-lane, London, W.1, on 
April 30. 


tioned in the text are relegated to 31 appendices, 
and in the preparation of this translation an oppor- 


The President, Mr. Carl Davis, in the | tunity has been taken to introduce an account of the 


course of his reply to the toast of “‘ The Institution | latest developments in this sphere of investigation. 
of Mining and Metallurgy,” proposed by Sir Henry | The presence of so many appendices, which occupy 
Birchenough, Bt., G.C.M.G., stated that the annual | about one-quarter of the volume, does not facilitate 


production of gold in Australia, which, in 1929, had 


a serious and continuous study of the various 


stood at 427,000 fine oz., had now reached 900,000 oz. | chapters, for the treatment will appeal mainly to 
This more than doubling of the production might | advanced students, many of whom would prefer 
be taken as a portent of still greater things to come.|to have the mathematical and physical aspects 


The output in Russia during 1935 had been 
6,240,000 oz., representing an increase of 2,000,000 | 
oz. over that of the preceding year. 


presented together. 
The treatment is a masterly survey of the subject 


On the South! and such as one associates with the name of the 
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author, who has made noteworthy contributions to 


the theory of modern physics. The first 70 pages 
contain a carefully prepared discussion of the 
nuclear theory of matter, which, in so far as it 
includes the kinetic theory of gases, should be of 
service to students of thermodynamics. The 
chapter devoted to the interesting conception of 
wave-corpuscles might well have been treated in 
greater detail, since an average student does not 
easily understand the dualism involved in a scheme 
that embraces both particles and waves. On the 
other hand, an adequate account is given of the 
spin of electrons, which is of interest to engineers, 
in view of the bearing the matter has on the subject 
of magnetism. 

Taking a distant view of the prospect presented 
to engineers, whose work involves an understanding 
of the forces that constitute the strength of 
materials, a special value is attached to chapter 
VILI, with which should be associated the subject 
of quantum statistics, dealt with in the previous 
chapter. In this connection it is to be regretted 
that no reference is made to the work of Professor 
Lennard-Jones, on inter-atomic forces. 

A note of thanks is due to the publishers for the 
production of this work at what is a modest price, 
and the translation has been well done by Dr. J. 
Dougall, even if he would seem at one or two points 
to have followed too closely the original text at the 
expense of an easy English style. 

Fans. 

London : 

Limited. 


Tue technical literature of the mechanical fan is 
comparatively scanty, and in recent years has 
noticeably failed to reflect the increasing importance 
of this class of auxiliary machinery. Mechanical 
draught in some form is now practically universal in 
stationary boiler plants, and fans for combustion 
air, as well as for ventilation, have become almost 
as necessary to the merchant ship as they have 
long been to the warship. In modern industry, 
processes requiring the movement of large volumes 
of air, gas, or fumes are the rule rather than the 
exception; and in architecture, although much 
progress has been made with improved methods of 
natural ventilation, the use of fans continues to 
extend. Inevitably this growth in the demand has 
caused the manufacture to become specialised ; 
inducing, as usual, a consequent tendency to leave 
to the specialist much that should be the personal 
concern of the user, if the apparatus is to be employed 
to the best advantage. The purpose of the work 
under review is to correct this tendency by instruc- 
ting the user, primarily, in the principles under- 
lying modern fan design and the considerations 
affecting the application of the principal types. 
Its claim upon the attention of the designer is 
avowedly secondary, but by no means negligible, 
although the typical fans illustrated, and the 
numerous bibliographical references, are almost 
wholly American, 

The opening chapter is descriptive, and deals in 
turn with the features and performance of the 
various types in commercial production, including 
the propeller fan, which has been considerably 
developed as a result of recent aerodynamical 
research, and is the subject of a separate chapter 
at the end of the book. A summary of the terms 
employed, and the physical laws forming the basis 
of fan performance, is followed by a chapter on the 
selection of fans for particular duties. The classi- 
fication of fan types according to their specific 
speeds, dealt with in some detail, is an extension of 
the method widely used in connection with centr- 
fugal pumps, and should be of service to plant 
engineers and others requiring fans of various types 
for differing purposes. The utility of the section 
would have been enhanced by occupying the blank 
page at the end of the chapter with a table of values 
of H?, which forms the denominator of the specific- 
speed equation. 

Chapters on theory and design, and fluid flow, 
contain much material not always conveniently 
accessible in the original papers quoted as sources ; 


By Professor THropore BAvuMEISTER, Junr 
The McGraw-Hill Publishing Company, 
[Price 21s. net.] 





| and under the heading of “‘ Fan Testing ” is included, 
| in extenso, the Standard Test Code drawn up by the 
| National Association of Fan Manufacturers in con- 
junction with the American Society of Heating and 
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Ventilating Engineers. The chapter on propeller 
fans, previously mentioned, will assist the user to 
a better understanding of this most recent develop- 
ment in fan design, although the research references 
with which it is plentifully seasoned are likely to 
prove caviare to the general reader for whom the 
book is intended. 


London : 


Standard Gear Book. By R. TrRavuTscHoLD. 
{Price 


McGraw-Hill Publishing Company, Limited. 

18s, net.) 

Few subjects in engineering are at once so complex, 
and have so wide a range, as gearing. To deal 
with it comprehensively in a book of relatively 
small size is impossible ; something must be sacri- 
ficed. In this instance, theory, the explanation of 
underlying principles, has had to give place to 
formule, and bald statements of results, and this 
notwithstanding the declared aim of “ reiterating 
the basic principles ’’ and to “‘ show how and why 
.. . Intended as a successor to Logue’s American 
Machinist Gear Book, it deals with spur, bevel, 
helical, spiral and worm gears; spiral and skew 
bevels ; epicyclic trains; gear units; methods of 
production; materials and heat treatment; measure- 
ment of gear teeth; rolled gearing. For the man 
who is content to use a formula, or a table, the 
book will have some value ; but to one who wishes 
to understand principles, the reasons why, it will 
be a disappointment, since explanations are rare, 
not infrequently ill-expressed, and obscure. For 
instance, to understand interference and appreciate 
its importance with no further explanation than 
that to be found on pages 7 and 8 will be wellnigh 
impossible. Again, the statement that there is no 
sliding action between a pair of cycloidal teeth is 
inconsistent with the statement made later that 
there is sliding in all commercial forms of teeth. 
Further, the reader who is really in need of the 
exceedingly elementary treatment of power ratio 
on pages 33 et seg. will find the bulk of the book 
beyond his ability. The absence of theoretical 
treatment might have been mitigated by reference 
to fuller treatments in other books, but no such 
references are given. 

Since the work is based upon American practice, 
and largely upon the recommendations of the 
American Gear Manufacturers’ Association, its 
usefulness to English readers will be somewhat 
limited, for these recommendations differ from 
those of the British Standards Institution. For 
instance, the former bases designs upon strength 
considerations using the Lewis formula, varying the 
working stress with the velocity at the pitch line, 
and neglecting the fact that when the full load falls 
upon a single pair of teeth, the point of contact is 
not at the tip. The latter designs for wear and 
strength, and allows for the load being carried by 
more than one pair of teeth over part of the path 
of contact, fixing the working stress from con- 
sideration of the frequency of application of the 
load, i.e., upon the revolution per minute. 





terodynamic Theory. Editor-in-chief: W. F. Duranp. 
Vols. III and IV. Berlin: Julius Springer. [Price: 
Vol. III, 15 marks; Vol. IV, 18.75 marks. ] 
Tue high standard of attainment set in the opening 
parts of this comprehensive work is admirably 
sustained in the third and fourth volumes. Merely 
to know the authors of the articles now published 
—tach an accepted authority in his branch of 
aerodynamic theory—is to be assured alike of the 
soundness of the subject matter and of the balance 
and lucidity of its presentation. Equally merito- 
nous, from the student’s point of view, is the logical 
way in which the main subject is developed, in 
articles, from pure mathematics to 
fluid mechanics, from the theory of perfect fluids 
to those of viscous and compressible fluids, and 
thence, in the new fourth volume, to their applica- 
tions in the design of aeroplane wings and propellers. 
But between the theoretical treatments of perfect 
and viscous fluids there is an intermediate stage 
which account is taken of discontinuous motion 
ma perfect fluid filament. In this connection, 
the form of potential developed by Witoszyfski 
's sufficiently important to justify an article on the 
theory of single burbling in which, with the colla- 
tion of Professor Thompson, of Michigan, 


successive 


formation, expressions for lift, moment and profile 
drag, yielding values for lift which approximate 
more closely to the truth than those obtained by 
Joukowski’s circulation theory. In the second 
article of Volume III, Prandtl reviews the per- 
missible applications of mathematical methods to 
the mechanics of viscous fluid motion and gives a 
comprehensive account of recent experimental 
work of first-rate practical importance relating to 
surface friction and turbulent flow. The mechanics 
of compressible fluids, having evident applications 
in ballistics, but nowadays of importance also in 
connection with the performance of high-speed 
aircraft and propellers, is the subject of a concise, 
mainly mathematical, essay by G. I. Taylor and 
J. W. Maccoll. . The final article of the third volume 
treats of wind tunnels from two points of view. 
In the first part, Toussaint presents the aerodynamic 
theory underlying the design and performance 
factors of different types of tunnel and deals at 
some length with wind tunnel interference. Eastman 
Jacobs, in the second part, discusses scale effect 
and the part now played in experimental aero- 
dynamics by variable density wind tunnels and 
high-speed air jets. 

The fourth volume is devoted to aerofoil and air- 
screw theory, and to the subsidiary effects of inter- 
ference between these elements of an aeroplane and 
the remainder of the machine. A very comprehen- 
sive treatment, by Betz, of the applications of aero- 
foil theory to the wings of practical aircraft, in 
relation to their shape, aspect ratio, arrangement 
and spinning propensities, is followed by a survey 
of the aerodynamic characteristics of aeroplane 
bodies in which Wieselsberger pays special attention 
to parasitic resistances and to the mutual inter- 
ference between wings and body. Similarly, 
Glauert’s chapter on propellers, which covers both 
the theoretical and experimental approaches to 
airscrew design and performance, is supplemented 
by Koning, who gives a general account of the 
airflow in the neighbourhood of a screw, with parti- 
cular reference to the influence of the rotating pro- 
peller on the characteristics of wings and the 
stability and control of the machine as a whole. 
These two volumes, inasmuch as they deal with 
the most important aeronautical applications of 
theoretical fluid motion, will appeal, perhaps more 
than the previous parts, to aircraft designers and 
experimental research workers. The subject matter, 
uniformly sound and up to date, is admirably 
compact; while the orderly arrangement of the 
text, in the different sections and as a whole, is at 
once satisfying to the reader and creditable alike 
to the general editor and to the individual authors. 





Engineering Shop Practice. Volume II. By O. W. 
Boston. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 25s. net.] 

In Volume I of this work the author dealt with the 
basic principles of engineering workshop practices, 
such as turning, milling, drilling, &c. The present 
volume is devoted almost exclusively to American 
production machines in some of which the basic 
processes are combined, as in the hand-operated 
and automatic turret lathes. The treatise forms an 
introduction to the study of planning production, 
suitable for students. The volume is divided into 
numerous sections covering an extensive range, and 
although separate books could be written on 
any one of the various sections, the author has, by 


and numerous illustrations, succeeded in giving an 
interesting and valuable survey of the machine 
tools and processes involved in engineering manu- 
facture. 

Chapters I and II, on turret lathes and automatic 
turning lathes, deal with the use of the various tools 
and accessories requisite to these types of machines. 
In the majority of cases tool-layouts and times 
are given which show to advantage proper sequence 
of operations, speed of work and feed of the cutting 
tools. The next chapter deals with broaching, 
covering the design of broaches, and presenting 
many interesting and intricate examples of this 
class of work. There follow two chapters on the 
forms of gear teeth, and the classification of gears 
in general ; the various methods of tooth generation 





the choice of excellent examples, concise descriptions | ; 
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number of well-known machines. The modern 
methods of finishing gear teeth by burnishing, 
grinding and lapping are discussed at some length 
and the methods of gauging and inspecting gears 
are explained. Then follow descriptions of the 
various machines, grinding wheels and materials 
used in grinding, polishing, buffing, honing and 
lapping operations. 

Chapters VI and VII treat the subject of press 
tool work and die-casting. No author could hope, 
in the space allowed, to cover these subjects com- 
pletely, but the present subject matter should 
serve to demonstrate the tremendous possibilities 
of these two branches of engineering practice. 
The next chapter defines the purposes of cutting 
fluids, and the information given should be of great 
use in their selection. The book concludes with 
a chapter on measuring instruments and gauging 
and covers the use of optical measuring instru- 
ments and the principles of light-wave interference. 

A very useful feature of this work is the inclusion, 
at the end of each section, of a bibliography of 
recent articles published on the subject, to which 
the reader is directed for more specialised details 
or data concerning the matters dealt with. 








MODERN DEVELOPMENTS IN THE 


DESIGN OF AEROPLANES.* 
By E. F. Retr, A.R.C.Se., F.R.Ae.S. 


I sHOULD like to commence by calling your attention 
briefly to some of the outstanding advances of recent 
years, in order to preserve some continuity with the 
previous lectures of Dr, F. W. Lanchester and Professor 
Southwell. Dr. Lanchester, in 1914, prophesied that 
advance in aircraft performance would come mainly 
from aerodynamic sources and expressed his opinion 
that no great improvement could be expected from 
increased efficiency of the petrol engine. Professor 
Southwell, in his lecture, showed clearly that this 
was one of the rare occasions on which Dr. Lanchester’s 
predictions had not been correct, in the period then 
under review, the greater part of the improvement in 
performance having been due to an almost phenomenal 
increase in the efficiency of the engine. In the last 
6 years, and especially very recently, the pendulum 
had swung over to Dr. Lanchester’s side, and great 
advances have been made in the aero-dynamic efficiency 
of aircraft, with comparatively little improvement in 
the power plant as such. This aerodynamic improve- 
ment is compounded of better shapes for the main 
components, such as wings and bodies; smoother 
surfaces, with the elimination of discontinuities that 
can upset airflow; abandoning of all external excres- 
cences; retraction of undercarriages; closing of 
cockpits; and better design of the means for cooling 
the engine. An idea of the magnitude of the changes 
that have occurred in recent years may be formed from 
the following table, in which the main characteristics of 
a good machine of 1930, the Fairey ‘‘ Fox,” are com- 
pared with those of two modern machines, the British 
“Comet,” built by De Havilland, and the German 
Heinkel ‘‘ He 70.” 














Tasie I. 
De | 
Fairey Havilland Heinkel 
— * Fox,” | ** Comet,” | * He 70,"’ 
1930. 1934. 1935. 
Weight, Ib. .. ag ..| 4,750 5,550 7,390 
Top speed (miles per hour at 
ground level) + de 152 235 235 
Engine power, h.p. .. on 540 470 660 
Engine weight, lb. per h.p...| 1:8 2-1 1-8 
Wing loading, |b. per square 
foot. . on Be «+| 12-7 26-1 18°8 
Power loading, Ib. per h.p...| 8°6 11-8 11-2 
Drag coefficient (wing area) 0-0440 0-0197 O-O144 
Drag coefficient (** wetted ” 
area) ob om .-| 00-0145 0-0051 00-0046 











It is evident that practically the whole improvement 
is due to better aerodynamic design. The quantity 
in the last line but one, defined as the profile drag 
coefficient, is obtained by subtracting the induced 
drag, namely, the drag involved in the production of 
the lift, from the total drag, and reducing the difference 
to an absolute coefficient by dividing it by 4 p V* A, 
the product of the dynamic pressure and the wing 
area. Itis thus a measure of the drag or head resistance 
due to the friction of the air on the various surfaces 
plus that due to any eddying motion produced because 
the parts of the aeroplane are not perfectly streamlined. 
* The forty-second James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on Tuesday, 











are derived, by methods of conformal trans- 





are explained by the action and operation of a 
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The last line of the table contains a siurilar drag | could be produced in a wind tunnel, the above theory 
coefficient obtained by using the total “ wetted” | would cease to be valid, because the compressibility 
area of the whole machine instead of the wing area. | of the air, neglected in obtaining the law of comparison, 
If the streamlining were perfect, this figure might | would become important at speeds approaching the 
be expected to approximate to the known skin friction | speed of sound in air. There is, however, one way in 
of a flat plate, and it accordingly serves as a rough | which the law of comparison can be satisfied in the 
indication of the extent of departure from a perfect form. | laboratory without involving the complication of 
At the present moment, it is only necessary to note | compressibility effects. It happens that the viscosity 
that either of the two forms of drag coefficient indicates | (4) of a gas is sensibly independent of the pressure of 
# reduction in the case of the modern aeroplane to less | the gas. The density (p) varies directly as the pressure. 
than half the value for a good machine of 1930. In| It follows that if we can test a model in a current of 
the above comparison I have chosen modern machines | air compressed to, say, 20 atmospheres pressure, the 
of moderate horse-power. When the improved aero- twenty-fold increase of p will compensate for a twenty- 
dynamic design of to-day is combined with the higher- | fold decrease of the product vl. We can then test 
powered modern engines, spectacular increases of | our 1's scale model at half the flight-speed, or about 
speed are obtained. I am not able to give precise | 50 ft. per second in the case cited, and obtain exact 
figures here, on account of the secrecy of performance | dynamic similarity of flow. This principle is used 
data for the latest military aircraft. 1 can only say | in the compressed-air tunnel at the National Physical 
that Professor Southwell’s figure of about 170 m.p.h.| Laboratory. In the absence of special- facilities, such 
for the fighter of 1930 would be replaced to-day by | as the above tunnel, we can only explore the variation 
a figure above 300 m.p.h. This can be deduced | of the force coefficient F/p v* 2 over as large a range as 
from the table, for if the Heinkel machine were given|._. vlp 
the power loading of a modern military machine | possible of the parameter —*, 
pe £ i 'y ne, 
say 6 Ib. per horse-power, its speed would be 


and extrapolate as 


best we may to the full-scale value of the latter quantity. 
Comparison with actual flight tests will give us an 
| idea of the accuracy of the extrapolation. The para- 
Lp 


3/it3 
235 x / g > Which is nearly 300 m.p.h. 


v . 
Aerodynamically speaking, the aeroplane consists | meter is known as Reynolds number, R. 


mainly of two parts the wings and the fuselage. The | We pd now in a position to discuss the frictional 
production of lift by the wings was considered by | resistance to motion in a fluid, and we will start by 
Professor Southwell and by Dr, Lanchester, and the considering the simplest case; that of a flat plate of 
former pointed out that it was not necessarily ass0-| infinitesimal thickness moving in its own plane. If 
ciated with drag. In fact, if the span of the wings | we were able to solve the complete equations of motion 
could be made infinitely great, the production of lift | of a viscous fluid, we should be able to deduce the 
would involve no drag. With a finite span, however, | resistance of a body of any shape at any Reynolds 


there is a drag associated with lift, usually called the 
induced drag, and this becomes greater as the ratio 
of span to chord, known as the aspect ratio, becomes 
smaller. In addition to the induced drag, there is a} 
drag due to the fact that air is a viscous fluid and so | 
exerts a frictional force on a body moving through it. | 
In the case of high-speed flight this latter part of the 
drag, commonly known as profile drag, is the only | 
important factor, even if the aspect ratio is small. 
This is so because the induced drag, for a given aspect 
ratio, varies inversely as the square of the speed of 
flight. How shall we reconcile all this with Dr. 
Lanchester’s statement that maximum efficiency of 
the wing involves great aspect ratio? The answer is 
that the modern aeroplane at high speeds cannot fly 
under the conditions of maximum wing efficiency, 
namely, maximum lift/drag ratio. If the wing area 
were made such that top speed occurred at the angle 
of incidence appropriate to maximum lift/drag, then | 
the minimum possible flight speed would be so high 
that landing would be impossible. We are accordingly 
forced to use a larger wing area for the sake of landing, 
and this causes high-speed flight to occur at a much 
smaller angle of incidence than that of maximum lift/ 
drag. The induced drag then becomes small—it is | 
about 5 per cent. of the total drag on a modern fighter— | 
and we need only consider the drag due to frictional | 
actions at the surfaces in contact with the air. Before | 
I can proceed to discuss what we have learned in recent | 
years about the frictional forces on bodies moving in 
a fluid, I must refer briefly to the theory of dynamical 
similarity and introduce the important factor known | 
as the Reynolds number. As a great deal of our data | 
are obtained on models, we may conveniently study, 
at the same time, the conditions under which model 
results may be applied to full-scale prediction. One 
of the oldest applications of model-testing and one | 
that affords a good illustration of the laws of comparison, | 
is the use of ship-models towed in a long tank to measure | 
the force necessary to move them at different speeds. | 
It can be shown that the wave-making resistance for | 
geometrically similar forms will be exactly proportional 
to the square of the speed and also to the square of 
the length provided that the speed is proportional 
to the square root of the length (Froude’s Law). 
When we come to consider the resistance of a body 
completely immersed in a fluid and far below the free 
surface so that wave-making does not occur, the law 
does not take so convenient a form. The value of 
gravity is now no lonyer involved, and the dominating 
physical properties ot the fluid which determine the 
motion are its density (p) and viscosity (,). 
tion of the dimensional theory now leads to the expres- 
sion 





F perms ("F) 


where f is an undetermined function, and if we experi- 
ment on a model of an aeroplane in an ordinary wind 
tunnel, so that p and » are substantially the same for 
model and full scale, we find that we must keep v/ 
constant to obtain dynamic similarity of flow in the 
two cases. This cannot be done in practice since it 
involves very high speeds for the test of the models. 
For example, a ,'; scale model of a machine flying 
at only 70 m.p.h. would have to be tested at about 
1,000 ft. per second. 


Applica- | 


Even if this enormous speed | 


number. Hitherto these equations have only been 
solved, even for a simple case like the flat plate, for 
low values of Reynolds number at which certain 
terms in the equations can be neglected. This process, 
applied to the flat plate leads to the well-known 
expression for the resistance, due to Blasius :— 
F = 1-327 pV?7R-*. In this solution the flow 
near the plate is described as “ laminar,” that is, 
every particle of the fluid moves in a straight line very 
nearly parallel to the plate. The retarded layer of 
fluid close to the plate is termed the ‘“‘ boundary layer,” 
and is very thin near the front edge of the plate but 
gradually increases in thickness as we proceed down- 
stream along the length of the plate. The theory tells 
us the nature of the velocity distribution across the 
thickness of the boundary layer at any distance from 
the front edge, and both this and the resistance have 
been experimentally measured and found to agree 
with the theoretical deductions. I have said that 
the above theory only applies at low Reynolds num- 
bers, that is, only at low speeds or at short distances 
from the front edge of a plate. What happens when 
Reynolds number is increased ? We are indebted to 
Professor J. M. Burgers, of Delft, for the first extensive 
experimental study of the flow near a flat plate. 
He measured the velocity near the plate by means of a 
hot-wire anemometer, which consists essentially of 
a very fine wire, electrically heated, and placed with 
its length at right angles to the direction of the air 
flow. 

The loss of heat from such a wire depends on the 
speed of flow, and the electrical power needed to 
maintain it at a given temperature is therefore a 
measure of the air speed. Professor Burgers found 
that at a certain distance from the front edge of his 
plate (which he mounted in a wind tunnel) a change 
occurred in the flow close to the plate. Instead of 
being quite steady, the flow became disturbed or 
turbulent, and the nature of the velocity distribution 
in the boundary layer changed also, the gradient of 
velocity very close to the surface becoming much greater 
with a consequent increase in the intensity of the 
surface friction. He found, moreover, that this 
| change to turbulent flow occurred at different points 
along the plate as the air speed in the tunnel was 
changed, and that the product of speed and distance 
| along the plate was roughly constant. In other words, 
| the change occurred always at approximately the 
}same Reynolds number, the mean value of this Rey- 
|nolds number found by Professor Burgers being 
3 x 10°. We can now form a physical picture of 
what happens near the surface of a long body of good 
form moving in a viscous fluid. At very low speeds 
the flow in the boundary layer is laminar, the layer 
increasing in thickness as we go along the body, and 
the gradient of velocity at the surface decreasing as 
the layer thickens. At a certain speed the boundary 
layer becomes turbulent at a point near the down- 
stream end of the body, and as the speed is further 
inereased, this “transition” point approaches the 
forward end of the body until at a very high speed it 
is close to the forward end. As the “ turbulent ” skin 
friction is higher than the “laminar,” the first effect 
of the onset of turbulence will be to increase the overall 
resistance, but when the transition point gets near 
the forward end of the body and ceases to move forward 





so quickly with increasing speed, this increase of 
overall resistance will be checked. 

When we come to a wing section or an airship form 
having finite thickness and a curved contour, the 
behaviour is complicated by the fact that the velocity 
just outside the boundary layer is not now constant 
as it is for the flat plate, and by the introduction of a 
drag due to the resultant along the wind direction of 
the normal pressures on the surface. At very high 
Reynolds numbers the boundary layer is very thin, even 
at the rearward end of the body, and the flow outside 
the boundary layer is very closely that given by potential 
theory for a perfect Guid. One would accordingly 
expect the drag due to normal pressures, or form drag, 
as it is usually called, to be small, approximating in 
fact to the zero drag given by the perfect fluid solution. 
At low Reynolds numbers the boundary layer becomes 
thicker, and may even break away from the surface of 
the body altogether, as was explained at some length 
by Professor Southwell in his 1930 lecture. Under 
these conditions one would expect a higher “ form ” 
drag. Now in the transition region the drag is largely 
affected by the position along the body at which the 
boundary layer flow changes from laminar to turbulent, 
in other words, on the position of the “ transition ” 
point. We should expect this point to be affected by 
the amount of turbulence present in the air stream 
of a wind tunnel. This is found to be the case, the drag 
rising as the turbulence of the stream is increased. 
For this reason tests of the same models in different 
types of wind tunnel may yield quite different drags 
in this ‘* transition ” region of Reynolds number. The 
ideas outlined above have given us a clearer con- 
ception of the nature of the variations of skin-friction 
drag with Reynolds number, and of the effects likely 
to be produced by changes of turbulence in the stream. 
They suggest a vitally important practical conclusion 
that at the very high Reynolds numbers involved in 
flight, the drag, whether of wings or fuselage, ought, 
with a good shape, to approximate to the value given 
by the turbulent skin-friction curve. 

In the early days of flying, experiments in quite 
primitive wind tunnels were sufficient to give results 
that enabled designers to choose reasonably good shapes 
for the parts of their aeroplanes. At the present time, 
design calculations are carried out with much greater 
refinement, and the need is continually being felt for 
more and more accurate data. In particular, the changes 
of aerodynamic forces with Reynolds number, generally 
described by the term “ scale effect,” which might have 
been classed as small ten years or so ago, are now 
important. It is here that the compressed-air tunnel 
is invaluable in leading us to improved aircraft design. 
There are two tunnels of this kind now in existence, the 
Variable Density tunnel built in America in 1922, and 
that built at the National Physical Laboratory in 1930.* 
The great merit of this wind tunnel is that it enables 
aerodynamic phenomena to be studied, not only under 
full-scale conditions, but also over the whole range of 
Reynolds numbers between that in an ordinary atmo- 
spheric tunnel and that of full-scale flight. Let us 
dams at some of the results that have been obtained by 
the use of the compressed-air tunnel. A curve of aero- 
foil drag from this source shows how the whole range 
of Reynolds number can be covered by using various 
air pressures in the tunnel. This drag curve applies 
to a wing with a smooth surface, the model having been 
made of metal with almost a polished finish. What 
would happen if the surface were slightly roughened, 
to represent, if you like, the roughness of a fabric- 
covered full-scale wing? This is a vital question to 
the designer, for the provision of a really smooth surface 
is no easy matter, even with metal-covered wings. 

In tests on aerofoils, roughened by painting them 
with a mixture of lacquer and carborundum dust, two 
grades of dust were used, the average size of the par- 
ticles being 0-0004 in. and 0-001 in., respectively. It 
was found that neither form of roughening has any 
effect on the drag at low Reynolds numbers, so that 
a test of this kind made in an ordinary wind tunnel 
would give a negative result. At the full-scale end of 
the range, however, the drag is increased by about 
35 per cent., and 70 per cent. for the two degrees of 
roughness, an amount large enough to be extremely 
important even for the finer roughening. The above 
remarks apply to a distributed roughness produced by 
closely -spa particles, and indicate quite definitely 
that in the fast aircraft of to-day, a surface like the fabric 
wing coverings of the aeroplanes of yesterday can no 
longer be tolerated. But there are other kinds of 
“ roughness,” such, for instance, as that due to the 
snap-headed rivets so often used to hold a metal skin 
to the wing structure, and in this case we may well 
expect a different effect, since the “ particles” are 
now much larger and are well-rounded in form. A 
model of such a wing surface was recently made by 

* E. F. Relf, “ The Compressed-Air Wind Tunnel of 
the National Physical aboratory, ENGINEERING, 
vol. exxxii, page 428 (1931); “ Results from the Com- 
pressed-Air Tunnel,” Journal R. Aeronautical Soce., 
vol, xxxix, page 1, January, 1935. 
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the Fairey Aviation Company, by pressing indentations 
into a thin copper sheet, and then wrapping the sheet 
round a wooden aerofoil. This has been tested in the 
compressed-air tunnel. The rivet heads behave like 
the “ carborundum ”’ roughness, in that the drag curve 
breaks away from that for the smooth wing at a low 
Reynolds number, but as the Reynolds number is 
further increased, there is a marked difference of 
behaviour, the drag reaching a maximum and then falling 
until at the upper limit it is not much above that of the 
smooth wing. 

It goes without saying that such remarks as have 
been made apply equally to the other surfaces in contact 
with the air, of which by far the largest is that of the 
body or fuselage. These also must be made as smooth 
and free from irregularities as possible if we would 
attain the highest possible aerodynamic efficiency. 

In order that an aeroplane may take-off and land, it 
must be capable of being air-borne at a speed low 
enough to make motion with the wheels in contact 
with the ground safe. It is this condition which 
settles the wing area, because a wing gives its maximum 
lift when set at an angle of some 18 deg. to the wind, 
and this determines the lowest speed at which the wing 
lift can balance the weight of the machine. It is 
therefore of fundamental importance to inquire into 
the factors which determine the magnitude of the 
maximum lift of wings, and to see whether means exist 
by which this lift can be increased. An increase of 
maximum lift means that the wing area can be decreased 
for a given landing speed, and this, in turn, leads to a 
lower wing drag and a higher top speed. The behaviour 
of a wing near maximum lift, or, as we usually say, at 
the stall, is analogous to that of the circular cylinder 
described in Professor Southwell’s lecture. Until this 
condition is reached, the air flows over the wing surface 
without breaking away from it, but as the lift increases 
with inereasing angle of incidence, so also does the 
adverse pressure gradient over the front half of the 
upper surface against which the flow must make its 
way. There comes a time when the air near the surface 
has not enough energy to do this, and then the boundary 
layer separates from the surface, forming a wide wake 
of eddying flow behind the wing. This is the “ stall.” 
The lift ceases to increase, or drops rapidly, depending 
on whether the separation takes place gently or 
suddenly. Any device which reduces the severity of 
the adverse pressure gradient will help the air to cling 
to the surface and so promote an increased lift. One 
such device is the well-known Handley Page slot, in 
which an auxiliary aerofoil in front produces a down- 
draught which adds energy to the air flowing over the 
upper surface of the main wing. A more recent device 
is the trailing-edge flap so much used on recent aero- 
planes. The airflow breaks away from the sharp edge 
of the flap and forms a region of suction behind the 
flap. The result is to increase the suction over the 
whole of the upper surface of the wing, but without 
altering greatly the pressure gradient over the front 
half. The pressure on the under surface, forward of the 
flap, is also augmented, and there results a large 
increase of lift. The Handley Page slot continues the 
lift curve of the plain wing so that it does not stall 
witil a considerably greater angle of incidence is 
reached, while the trailing-edge flap produces an 
increase of lift at all incidences, the stall occurring at 
about the same angle as that for the bare wing. The 
former device is not very useful as a means of reducing 
the landing speed, since it involves the use of a very 
long undercarriage in order to attain the large ground 
angle necessary to take advantage of the full lift. The 
flap does not suffer from this disadvantage. Surface 
roughness has important effects on maximum lift as 
well as on drag. This is not unexpected, because we 
know that as a wing approaches maximum lift, the flow 
over the upper surface is in a critical condition and 
finally breaks away from the surface. The introduction 
ofa further source of energy loss within the boundary 
layer must modify the critical condition, and an earlier 
breakaway with a reduction of maximum lift might 
be anticipated. Recent tests in the compressed-air 
tunnel show that this is the case. When only the 
downstream half of the wing surface was roughened, 
the lift curve was the same as that of the smooth wing, 
but the minimum drag showed an increase of about 
one-third of that due to roughening all over. It is 
evident that the forward half of the upper surface is 
the seat of the instability of flow leading to the stall of 
this wing, and that any roughness in that locality causes 
an earlier stall, The drag results indicate that rough- 
hess is less objectionable over the rear half of the wing 
than over the front half, but that the effect is still 
important. 

If good aerodynamic design were no more than to 
“elect good wing and body shapes and to make the 
surfaces smooth, there would be little left but to 


*nsure adequate strength in the structure and to 
determine the lightest form of smooth skin construc- 
tion. But the pilot must be able to see clearly when 
flying, and especially when landing; there must be 


machines it must be possible to use guns and bombs. 
All these considerations introduce modifications which 
tend to spoil the smooth surface of the machine, and 
one very important line of ad hoc research is to discover 
how best to obtain the necessary operational facilities 
without an undue inerease of drag. One or two 
facts that have been discovered deserve a word of 
mention. One of these is that leakage of air through 
comparatively small openings in bodies may produce 
unexpectedly large drag increases. A single opening 
does not matter so much, but if there are two, and 
communication is possible between them through 
the wing or body, then a flow of air occurs, because 
the external pressures at the two openings are generally 
unequal. This flow disturbs the boundary layer, and 
so influences drag. It is not impossible for this effect 
to be beneficial, especially in the case of bodies of high 
drag, but so far as I know, there has been no observed 
case in which flow through openings in a body of really 
good form has resulted in a reduction of drag. The 
open cockpit with its windscreen naturally produces 
a considerable drag, and in all fast machines of to-day 
the cockpit is closed by a cabin top having sloping 
windows for the pilot. 

Much is to be gained by careful design ; in one case 
the extra drag due to such a structure was reduced 
to one-quarter by merely rounding off all the corners 
where the flat panels met. The retractable under- 
carriage is not considered here, as it is primarily a 
constructional and not an aerodynamic problem. The 
only aerodynamic consideration is that the surface 
should be left as smooth and unbroken as possible 
when the undercarriage is retracted. Apart from these 
minor causes of undesirable drag, however, there are 
two factors of much importance upon which a great 
deal of research has been carried out, and which cannot 
yet be considered as completely understood. One of 
these is the phenomenon generally known as inter- 
ference; the other is the drag associated with the 
means adopted for cooling the engine. We may 
select the best wing for our purpose and make the 
body a good streamline shape, but what will happen 
when they are put together, and how does the relative 
position of the two parts affect the aerodynamic 
behaviour of the combination? A research into the 
behaviour of body-wing combinations was inaugurated 
at the National Physical Laboratory in 1931. A 
streamline body, similar in shape to an airship, was 
taken and a wing was added to it in various positions. 
Tests were also made with the wing above and below 
the body, but not intersecting it. It was shown that 
the worst arrangement, from the point of view of 
drag, was with the body placed on top of the wing 
and just touching it ; the position with the body on 
the under-surface of the wing was also bad, but not 
nearly so serious. With the wing well clear of the 
body, either above or below, the interference was 
small, as it also was when the wing intersected the 
body more or less through its centre line. The conse- 
quences of a flow breakaway are more serious than a 
mere increase of drag. In effect, the wing root close 
to the body has suffered a premature stall, so that 
lift is reduced also, but still more important is the 
effect of the eddying flow behind the wing root upon the 
tail plane and rudder, an effect which may easily upset 
the control and stability of the machine. If a model 
of a new design is under test, interference effects of 
this kind will usually be indicated by the drag results. 
They can then be explored by the use of streamers, 
and cured by a suitable reshaping of the surfaces in 
the affected neighbourhood, If suspected in flight, 
they can often be explored in the same way. In view 
of what I have just said on interference, you may be 
inclined to ask why the low-wing monoplane is so 
popular, in spite of the fact that it involves a wing-body 
arrangement which is bad from the point of view of 
drag. The answer is that by suitably filling in the 
regions of divergent flow by means of fillets, a good 
deal of the bad drag qualities can be eliminated, and 
that what little inferiority may remain over other 
arrangements of wings and body is more than com- 
pensated by other advantages, of which the greatest 
is that the close approach of the wing to the ground 
enables a short, and therefore easily-retracted, under- 
carriage to be fitted. There is also some gain in ease 
of landing by reason of the large “ cushioning ” effect 
on a wing very close to the ground. 


(Lo be continued.) 








ANNUALS AND REFERENCE BOOKS. 


The South American Handbook, 1936.—This interest- 
ing and informative handbook is scarcely justly 
described by its title, as it covers not only the South 
American continent, but Mexico, Panama, &c., that is, 
the whole of Latin-America. An examination of the 
new edition shows that the book has been brought u 

to date with scrupulous care, a desirable operation with 


statistics, geography, commercial and social conditions, 
hotel and travelling facilities, and so forth, packed into 
the book is surprising, and it can be confidently recom- 
mended to the business man, sales agent and “ globe- 
trotter ” alike, while it would not be out of place in a 
school. The book is published by Messrs. Trade and 
Travel Publications, Limited, 14, Leadenhall-street, 
London, E.C.3, at the price of 2s. 6d. net. 


Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1936,—It is, perhaps, not fully recognised 
that this work, of which the 34th edition is now on sale, 
covers the shipping industry of the whole world, a 
feature rendering it particularly valuable now that so 
many ships fly a foreign flag and shipyards are to be 
found in countries which formerly had ractically no 
maritime interests. In addition to particulars of vessels 
classified under their ownership, the personnel of the 
companies concerned is detailed, shipyards, marine 
engineering works, repair shops, and so forth, are 
described in all essential detail, and there are sections 
dealing with technical societies, associations, and 
federations connected with the industry. Other sections 
deal with the appropriate Government departments 
and the classification societies, and with consultants 
in both naval architecture and marine engineering. 
The book is well indexed and the new issue has, 
been carefully revised. The publishers are Messrs. The 
Directory Publishing Company, Limited, 33, Tothill- 
street, aie 8.W.1, and the price is 20s. net. 


F.BI. Register of British Manufacturers.—The 
Federation of British Industries continues to perform a 
national service with the annual issue of a Register of 
British Manufacturers, the fifteenth edition of which, for 
1935-6, is now available. Although the work, the price 
of which is 15s. net, is distributed to responsible buyers 
in all parts of the world with the object of bringing 
before them the vast range of British activities, it is of 
considerable utility in a more domestic sense. The 
names of makers of over 5,000 leading products of this 
country are given, so that by scanning the pages of the 
book from abbatoir plant to zinc sulphide, the makers 
of such diverse products as cotton handkerchiefs, fish- 
hooks or locomotives can be ascertained. A useful 
section on trade marks and brands is included, as well 
as articles dealing with such subjects as sites for new 
industries, electrification schemes, &c. The book is 
published by the Federation from its headquarters at 
21, Tothill-street, London, 8.W.1. 


Reid’s Handy Colliery Guide——The aim of Reid’s 
Handy Colliery Guide for Northumberland, Durham, 
Yorkshire, Cumberland and Westmorland is to give in 
concise form certain information relating to the mining 
industry which can otherwise only be obtained by 
referring to a number of separate publications. Actually 
it sets out the collieries in the five counties mentioned 
in the title, with their owners, situation and railway 
station, agent, manager and engineer. The names and 
addresses of the mts and engineers are given in 
separate lists, together with those of the coal fitters 
with the names of the coals they fit for and the names of 
the collieries. Then follows a list of associations con- 
nected with the coal trade, a directory of H.M. In- 
spectors of Mines, and finally reproductions of the 
various statistics and regulations which apply to the 
industry, together with some other statistical informa- 
tion. The guide is obviously of rather localised interest, 
but within the limits for which it is designed it should 
be very useful. One of the best features is an excellent 
map. The publishers are Messrs. Andrew Reid and 
Company, Limited, Leazes Park-road, Newcastle-on- 
Tyne, and the price is 2s. 6d. 


Red Book of Commerce, the thirtieth annual edition 
of this volume, the full title of which is T'he Red Book 
of Commerce, or Who’s Who in Business, has recently 
made its appearance. As heretofore, the book is 
divided into two main sections, the first being a 
classified-trades index and the second—and much the 
larger section—a reference “‘Who’s Who” to 8,000 
British and Colonial firms, embracing not only'manufac- 
turers and producers, but shipping, transport, banking, 
finance, insurance, and other commercial and business 
firms. Informative data are given regarding each 
firm, including the date of its foundation and incor- 
poration; the names of the directors, partners, and 
principals ; the works, factories, warehouses, and other 
premises occupied ; the number of the employees ; the 
specialities of the firm; and brief information con- 
cerning its markets, and its addresses, codes employed, 
and bankers. The information given refers not only 
to public and private limited companies, but also to 
a large number of firms not incorporated under the 
Companies Act and to many trade associations. A list 
of HM. Trade Commissioners and Imperial Trade 
Correspondents and commercial diplomatic officers in 
foreign countries is also included. The book is well 
printed and bound and altogether thoroughly well 
turned out. The publishers are Messrs, Grosvenor 
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THE LATE SIR PHILIP NASH, K.C.M.G. 


WE regret to record the death of Sir Philip Nash, 
K.C.M.G., which occurred in London on Friday, 
May 1, at the age of sixty. Sir Philip spent his 
early working life in this country and in India, and 
after a distinguished career on the lines of communica- 
tion during the war, was occupied with the commercial 
side of engineering until the time of his death. 

Philip Arthur Manley Nash was born at Sowerby, 
Lincolnshire, on August 20, 1875, and was educated 
at Radley, where he was a mathematical exhibitioner 
and scholar. After three years’ apprenticeship with 
Messrs. R. Hornsby and Sons, Limited, Grantham, he 
entered the locomotive department of the Great 
Northern Railway, where he worked under Mr. H. A. 
[vatt. In 1899, he was appointed assistant locomo- 
tive superintendent of the East Indian Railway, and 
served that concern during the next sixteen years, 
being successively promoted district locomotive 
inspector, Joint Secretary to the Agent (a post equiva 
lent to that of Assistant General Manager) and Secre 
tary, or Deputy General Manager. Between 1902 and 
1905, he was secretary of the Locomotive Super- 
intendent and Carriage Superintendents’ Committee in 
India. In 1915 he returned to this country as Director 
of National Filling Factories under the Ministry of 
Munitions, and in the following year was appointed 
the first Deputy Director-General of Transportation 
with the British Expeditionary Force in France. 
He became Director-General of Transportation in 
succession to Sir Eric Geddes in 1917. During his 
tenure of these appointments, some 1,000 miles of 
railway were constructed and operated. 

On the conclusion of hostilities, he was nominated 
chief of the Movements Department of a proposed 
Ministry of Ways and Communications, and when this 
scheme was transformed into that of a Ministry of 
Transport with much circumscribed functions, he was 
appointed Director-General of Traffic. In 1921 he 
resigned this position to become chairman of the 
Metropolitan-Vickers Electrical Company, Limited, | 
and managing director of Associated Electrical Indus- 
tries, Limited. He was also chairman of Messrs. W. T. 
Glover and Company, Limited. On resigning his 
positions with the first of these two concerns a few 
years ago, he became vice-chairman of the Associated 
Portland Cement Manufacturers, Limited, and British 
Portland Cement Manufacturers, Limited. He was 
also a member of the London Passenger Arbitration 
Tribunal. 

For his services during the war, Sir Philip was three 
times mentioned in dispatches, and was made a Com- 
panion of the Bath. He was also an officer of St. 
Maurice and St. Lazarus, a Commander of the Legion 
of Honour and of the Order of Leopold, a Grand 
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and copper are the official closing cash quotations of 


the London Metal Exchange for “fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 


Officer of the Crown of Italy, and a holder of the 
Belgian Croix de Guerre and the American Distinguished 
Service Medal. In 1918 he was created a Knight 
Commander of the Order of St. Michael and St. George, 


box, but in all other cases the prices are per ton. 
and the horizontal lines represent ll. 
they represent Is. each. 


Each vertical line in the diagram represents a market day, 
each, except in the case of the diagram relating to tin-plates, in which 











and two years later retired from the Army with the 
honorary rank of major-general. He was elected a 
member of the Institution of Civil Engineers in 1918 
and of the Institution of Mechanical Engineers in 1920. 
He was also a member of the Institute of Transport. 


THE LATE PROFESSOR KARL 
PEARSON, F.R.S. 


ALTHOUGH the greater part of his life was devoted to 
the study of eugenics and statistics, the news of the 
death of Dr. Karl Pearson, F.R.S., Emeritus Professor 
of Eugenics of the University of London, and formerly 
Director of the Francis Galton Laboratory for National 








THE LATE MR. J. I. TREVOR OWEN. 


| sions, as a result of a mathematical analysis, that while 
|a dam might satisfy the usual conditions regarding 
stresses in horizontal planes, there might still be 
dangerous tensile stresses in vertical planes near the 
downstream toe. Coming from such eminent authori- 
ties these occasioned considerable disquiet, but they 
were by no means generally accepted, and were criticised 
in our columns by the late Mr. H. Medway Martin, the 


Ir is with regret that we note the death, at a nursing 
home in Harrow on April 12, of Mr. John lorwerth 
Trevor Owen, who was the only son of Mr. Trevor 
Owen, of Sketty, Swansea, and was born on June 25, 
1898. Although only 37 years of age at the time of his 
death, Mr. Owen had secured a wide experience in 
civil-engineering work in the Sudan and in India. He 
received his general education at Swansea Grammar 
School, and soon after leaving in 1916 joined H.M. 
Forces, On concluding his service with the colours 
in 1919, he entered Cambridge University, where he 
studied engineering science, and secured the B.A. 
degree in 1922. Subsequently, he received the M.A. 
(Cantab.) degree. Upon leaving the University he 





became a pupil under Mr. A. Dryland for a little over | 


a year, and, in 1923, entered the service of Messrs. 8. 
Pearson and Sons, Limited. The succeeding two 
years were spent as assistant engineer on the firm’s 
Sennar Dam and irrigation contract in the Sudan. In 
1926, Mr. Owen was appointed assistant engineer on 
the South Indian Railway. 
engaged on maintenance work and for the following 
14 months he was employed on extension and improve- 
ment works in Madras. In 1929, on his return home, 
he occupied, for a short time, the position of assistant 
engineer under the Air Ministry and was mainly engaged 
on administrative work. Later in the same year he was 
appointed district engineer on the Sudan Government 
Railways and for some time was occupied on bridge 
construction works. A former student member of the 
Institution of Civil Engineers, he was elected an 
associate member on December 13, 1932. 


| 
i 


For 10 months he was | University College also, he commenced what must be 





late Professor Unwin, and others. For some three years 
the matter was under discussion, but the experimental 
investigations on rubber models, made by Wilson and 
Gore, were finally accepted, and the dam was duly 
heightened by 23 ft and, it will be remembered, has since 
been again increased. Those specially interested in the 
controversy may refer to an article in ENGINEERING, 
vol. Ixxxv, page 692 (1908), where the matter is briefly 
summed up. 

It was in 1911 that Professor Pearson was appointed 
to the Chair of Eugenics, endowed under the will of 
his friend Francis Galton, and in 1915 his book, The 
Life and Letters of Francis Galton, was first published 
His Tables for Statisticians, first published in 1914, 
should also be mentioned as a notable work. He re- 
linquished the Chair in 1933, and was then made 
Emeritus Professor of Eugenics of the University of 
London. He was made a Fellow of the Royal Society 
in 1896 and was awarded the Darwin Medal two years 
later. His work, though it involved him in some con- 
troversies, was widely recognised and earned him 
numerous honours, including an honorary D.Se., of 
London University and an honorary LL.D. of 5t- 
Andrews. 


Eugenics, will be received with sincere regret by many 
engineers. Professor Pearson, who died suddenly at 
Coldharbour, on April 27, in his 80th year, was educated 
at University College School'and at King’s College, 
Cambridge, where he studied from 1875 to 1879, obtain- 
ing a first-class in the Mathematical Tripos, and becom- 
ing an Hon. Fellow in 1903. He was called to the Bar, 
Inner Temple, in 1882, but abandoned the legal pro- 
fession in 1885, when he was appointed to the Chair of 
Applied Mathematics at University College, London. 
Familiarly known as K. P., he was a first-class lecturer, 
and his courses on applied mathematics and graphical 
statics were greatly appreciated, many engineers of the 
present day having benefitted by them. 

While engaged there in teaching applied mathe- 
matics, the first edition of his well-known work, 
Grammar of Science, was published in 1899, and two 
years later his book, entitled National Life from the 
Standpoint of Science, was issued. While at the 


regarded as his main life’s work, viz., the subject of 
biometry, or the application of mathematical methods 
to the study of biological problems. His undoubted 
mathematical ability was applied to various problems 
in evolution, heredity, and elasticity, generally with 
illuminating results. 

One particular occasion on which his usually acute 
mind was at fault occurred in 1904, when the late Sir 
Benjamin Baker was considering the question of raising 
the Assouan dam, and a memoir was published by Pro- 
fessor Pearson and Mr. Atcherley, giving their conclu- 








Large Atioy-Steet Foroines: Erratrum.—We 
regret that, owing to a printer's error, the photographs 
reproduced in Figs. 1 and 2, at the commencement 0! 
Mr. T. M. Service's article, “‘ Large Alloy-Steel Forgings, 
on page 489 ante, were transposed. The block on 
the Rett is in reality Fig. 2, and that on the right, I ! 
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ARCLIGHT UNIVERSAL DRAUGHTING TABLE. 


CONSTRUCTED BY 


MESSRS. E. N. MASON AND SONS, LIMITED, COLCHESTER. 





























Fie. 2. Fie. 3. 


required by turning the worm wheel, for; thrown back on the hinged supporting brackets to 
which purpose it engages with a worm pro- | expose the full surface of the board for removing a 
vided with a handle, as shown in Fig. 3. | finished drawing and to fix a new sheet of paper. The 
The worm and worm wheel have a reduction edge and back of the straight-edge can also be polished 
ratio of 48to!. A lock is provided on the | with ease. The two clips which hold it down are 
drum shaft, released by depressing the right- | firmly locked by short stiff springs. 








UNIVERSAL DRAUGHTING TABLE. 


Tue design of the draughting table illustrated in 
Figs. | to 3, on this page, is based on the wide experience 
if the makers, Messrs. E. N. Mason and Sons, Limited, 
Arclight Works, Colchester, in conjunction with sugges- 
tions put forward by a number of experienced draughts- 
men. The table is known as the Arclight universal 
model, and is made in two styles. The first of these is 
fitted with a drawing board having an instrument 
trough at the base, and the second has the front edge 
of the board cut away to enable the draughtsman to 
get closer to his work with the larger sized boards 
ina horizontal position. Although essentially designed 
for a parallel straight-edge, the table is also suitable 
for use with a universal draughting machine, when a 
plain drawing board is fitted. The stand, shown in| 
Fig. 1, will take any standard board from Imperial to 
Hamburg size, and can be supplied separately if 
required. The height and angle of the board are 
ontrolled by entirely independent mechanisms. The 
instrument drawer, clearly visible in the figure, is 
17 in. long by 14 in. wide by 3} in. deep, and is provided 
with a lock. It is made of sheet steel, and there is no 
wood used for any part of the stand. 

The carriage on which the supporting frame for 
the board is mounted is made up of two machined side 
hannels connected by two horizontal rods, and bridged 
it the top by the shaft carrying the frame. These side 
mem hers each run in two pairs of ball-bearing rollers, the 
rollers for the left-hand side member being visible 
in Fig. 2. In addition, the end faces of the 
two side members are in contact with upper and 
lower rollers with their axles at right angles to 
those shown, so that both side and end thrusts on 
the carriage are taken on ball bearings. A smooth 
and easy movement, free from shake, is therefore 
ensured. Each of the rollers is provided with a 
simple eccentric adjustment to take up any slack | 
which may develop through wear. The weight of the | 
‘arriage and board is counterbalanced by a heavy | 
torsion spring. This spring embraces a shaft running 
below the drawer, and one end of it can be seen in 
Fig. 3. One end of the spring is anchored to a worm | 
wheel, visible in the same figure, while the other end 


Is “ hored to the shaft. The latter carries a drum at | 
each end, 


hand pedal visible at the foot of the| 

machine in Fig. 1. By means of the worm 

gear, it will be evident that the board can | 

be exactly balanced, or arranged to rise | 
on depressing the pedal, as preferred. 








DEVELOPMENT AND TREND OF 
RAND WINDING PRACTICE.* 


The inclination of the board is infinitely variable By Wo. Etspon-Dew and J. J. P. Dovan. 
between the vertical and horizontal positions, the}; Typ first striking feature in Rand winding practice 
former position being useful in preventing dust settling | during the past quinquennial period is the increase of 
on the board overnight. It will be observed from Fig. 1 | depth of single-lift winding. With the development 
that the swinging frame carrying the board is provided | of winding from the early days of following the reef, 
with a quadrant at each end of the shaft on which it}, number of mines have now reached the position 
swings. The required position of the board is main-} where third- and fourth-stage winding is necessary, 
tained by friction pads bearing on the quadrants, the | and an ultra deep shaft eliminates two or three stages, 
pads being mounted at the lower ends of two vertical | thys simplifying the handling problem and incidentally 
brackets mounted inside the quadrants. One of these | materially improving the ventilation prospects. Equip- 
brackets can be clearly seen at the right-hand end | ments are being installed for direct lifts of 5,200 ft., 
of the shaft in Fig. 1. The brackets are free to slide 6,000 ft., 6,300 ft., and 6,600 ft., whilst a depth of 
on the shaft, but are normally held with the friction | 6 800 ft. is contemplated. The first of these ultra-deep 
pads pressing against the quadrants by two cams on | shafts over 6,000 ft. to be in operation will be the 





| the shaft, the cam faces registering with corresponding | Sub-Nigel and Simmer and Jack Mines. At the 


faces on the brackets. To release the friction grip, | Simmer and Jack two winders with bicylindro-conica] 
the shaft is rotated, allowing the brackets to move| drums of 13 ft. to 35 ft. are being installed to lift 


| away from the quadrants. It will be noticed in Fig. 2 | from a vertical depth of 6,600 ft. The rock load is 


that there is a short crossbar bolted to the lower! g tons in a skip weighing 9,000 lb., and the winding 
crossbar of the rising carriage. One end of a chain, | g is 3,000 ft. per minute. Two motors of the 


| passing Over a sprocket wheel mounted on the quadrant | Ward-Leonard type, rated at 1,810 h.p. each at 225 


shaft, is linked to the outer end of the crossbar, the | r.p.m., drive the drums through gearing. The rope 
other end of the chain being linked through a long | wijj be 2 in. in diameter, with a total brea ing strength 
vertical spring to the other end. The sprocket is | of 203/210 tons (2,000 Ib.), and the rope’ factor{of safety 
rotated to operate the cams by swinging out the front| pas been reduced with special Government per- 
side of the chain. To effect this movement, a bell-| mission, from the statutory 6 to 5-0 for men and 
crank bracket carrying a second sprocket engaging| material and 4-7 for rock. Whilst feeling pride in 
with the chain, clearly visible in Fig. 2, is linked to a | these deep-level equipments, it will help to a 
second pedal at the left-hand end of the main frame. | chastened frame of mind to remember that in 1902 
The friction grip is adjustable for wear, and is so effec- | discussions took place as to the advisability of single- 
tive that the board will carry the weight of three men | ji¢¢ winding or double-stage winding from 6,000 ft. 
on the extreme edge without slipping. and 8,000 ft. Prior to this date, actual winding was 
As regards other details of the table, a separate taking place in the Calumet and Hecla shaft from a 
wire cable for the straight-edge is provided at each depth of 4,900 ft. 
end of the board, the cables being connected by a shaft 
running across the underside of the board at the upper | BRAKES AND BRakING. 
edge. The cables can be independently adjusted Types of Brakes.—The majority of electric winding 
for tension, as the front cable pulleys are mounted on | equipments on the Rand are fitted with air-operated 
slides operated by a hand nut. The mounting and | engines for lifting the brake weights, with cataract 
movement of the straight edge incorporate a number | cylinders for damping and controlling the falling mass 
of further improvements. It is held against the drawing | of brake weights when applying the brakes. The air 
board by adjustable leaf springs, which run on polished | gontrol is generally on the ‘Iversen system, and it is 
brass tracks at the back of the board, providing a|q ysual stipulation that the braking force should be 
smooth and easy movement. The springs are suffi- | proportional to the position and movement of the 
ciently pliable to permit raising the straight-edge nearly | driver's brake lever. When the brakes are lifted by 





Flexible strips, having their upper ends | } in. off the board. The plates on the straight-edge | 49 |p. per square inch air pressure and the actual 


fastened to the drums, are connected at their lower | through which the locking screws pass are slotted | pressure applied is of the order of 80 to 100 Ib. pressure, 
ends to the lower crossbar on the carriage. One of the|to allow for the adjustment of the straight-edge to : : —_— 


strips, with the connection, is visible in Fig. 2. 


The | existing or partly-finished drawings replaced on the 


* Paper read before the South African Institution of 


tension of the spring can be increased or reduced as! board. The straight-edge can be almost instantly | Engineers. Abridged. 
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a large percentage of the travel of the driver’s brake 
lever was occupied in reducing the pressure to below 
40 lb. before the brake movement followed the lever 
movement. This disadvantage has been overcome 


by supplying reducing valves, or auxiliary compressor | 


plants, to give 40 lb. or 50 lb. pressure. During the 
last two years, brake engines operated from a constant 
oil pressure supply from a hydraulic accumulator have 
been fitted in increasing numbers, as a non-elastic 
medium in the brake cylinders has distinct advantages 
in the response of the brake engine to the control gear. 

Duty of Braking Equipment.—As the moment of the 
out-of-balance load varies over a very wide range, 
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dependent upon the load position in the shaft and 
the direction of movement of such load, brakes designed 
for the worst out-of-balance load conditions, and to 
meet the Government regulation requirements, may 
cause exceedingly dangerous stresses in the rope 
when fully applied, especially under emergency condi- 
tions, where moderate braking would suffice. Thus 
for parallel drama, if :— 
M = mass of system referred to drum diameter, 
F = braking fcrce applied by brakes referred to drum 
diameter, 
W = weight of rock or persons 
r = weight of longer rope in shaft 
D = deceleration, 
then if the brakes are applied with full force F under 
the following conditions, the rate of retardation can be 
deduced as follows : 
Case I.—At bank at beginning of lowering 
F W+r. 
aan we 
At bottom of shaft when lowering 
D, = F—r Ww 
M 
Case [11 ,.—At beginning of hoisting from bottom 
_F+Wweer 
MN 
Case 1V.—At bank at end of hoisting 
F +'W r 
WT 
In all these cases, the effect of gear friction, shaft 
friction and windage have been neglected. The effect 
of any electrical regenerative control has been excluded, 
but in particular instances must be considered. 
Asan example of the variation of the out-of-balance 
load and its effect upon braking may be cited the case 
of a parallel drum winder for a shaft 3,300 ft. in depth. 


D 


Case Il 


D 


D, 
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Load, 12,000 lb., maximum weight of hanging rope, | Motor pull-out torque, 5,000 h.p. Power of both 
| 20,650 Ib, Total mass of system, 9,750 units. Brake| brakes—Regulation 34.1. (C), equivalent to 5,120 h.p. 
force F = 105,000 Ib., referred to drum diameter in| Force of acceleration for 1 ft. per second squared is 
terms of requirements of regulations. The figures for equivalent to 461-5 h.p. The figures are given in 
| " . Gh 

the four cases are given in Table I. | Table II. 

Practical Examples of Braking Forces.—In continua-| As a comparison, the deceleration calculated neglect- 
tion of the argument outlined above, a number of | ing friction and windage is shown hereunder, and is 
examples from actual winding practice will be con-|3 per cent. to 5 per cent. less, Case I = 11-10, Cas 
sidered from a study of the winding diagrams taken in | II = 8-25, Case III = 14-3, Case IV = 11-55. 
conjunction with the requirements of the mining} Ezample II.—}5 ft. to 30 ft. bicylindro-conical 
regulations. The relevant regulations are :—‘ 15 (4)| drum winder lifting 6-ton load from 5,200 ft. Motor 
The driver of a winding engine shall not unclutch a| rating, 2,687 h.p. Motor pull-out torque, 8,000 h.p. 
drum of his engine until he has assured himself imme- | Power of both brakes—Regulation 34.1. (C), equivalent 
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diately beforehand by testing the brake of the drum, to 5,240 h.p. It will be observed that the brakes are 
against the full power of the engine that the brake is| relatively light when compared with the motor torque, 
in proper condition to hold the load suspended from | Taste II. 
the said drum. 34—(1) (C) Each winding drum,|~ 
when unclutched from the engine, can be maintained | Brake Total 
: : : . Force Retard 
in a position of rest by means of its own brake or HP. HP. 
brakes with no more slipping than 1 ft., when loaded | 
to double the authorised load of the cage, skip, or| ~ 
other means of conveyance.” 

Under the first regulation, a steam winder and an ' 72 
electric winder of the same rating would exert greatly | 5,12 , 3-5 

Taste I. 513 5636 12-21 





| Deceleration. 





Ft. per second 
squared. 
11-72 


: “Tase II. 


Mass | Deceleration. . — 
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Brake Total 
Force Retarding 
F . 





| Deceleration in Ft. per 
| Second Squared 


; Case Brake Total | — 

a | “HP. | Retard HLP. Live 
105,000 65 9,750 11-6 | Large Small 
105,000 72,35 0,750 7-4 } Barrel. Barrel 
105,000 37.6 9,750 14:1 | ‘ a. Fe ot en 
105,000 96,35 9,750 9-9 





I 
i 
itl 
IV 
I 5,240 5,547 6-0 
nels , —_ , il 5,240 | $3,883 5-5 
| differing torques owing to the characteristics of the| Ll! 5,240 | 7,491 8-76 
| 


machine. The previous examples of brakes designed| !‘ 5,240 5,694 6-64 
|to comply with the second regulation show a safe) ————————_—_—_—_ Ree 
deceleration for Case I, but a rather too high rate | owing to the fact that when the load is at the bottom 


|for Case III, solely due to the effect of the out-of-| of the shaft it is carried on the small-diameter barrel. 


- | balance load conditions. Instead of using the value| Figs. 3 and 4 show the winding diagrams for raising 


of the braking force or braking torque, this is converted | and lowering, and the equivalent brake horse-power for 
to an equivalent horse-power by the usual methods | the four standard cases, the figures being given ™ 
j}employed in the electrical winding diagram in the | Table III. : 
| following examples :— It will be observed that the variation in deceleration 
Example I.—Parallel double-drum winder, 2,120 ft. | for the four cases considered with the bicylindro-conical 
| wind vertical (a) raising 6-ton rock load; (6) lowering| drum is much smaller than for the parallel —_ 
54 persons. The winder horse-power time diagrams | example, despite the increase of depth from 2,100 ft. 
are shown in Figs. 1 and 2. Motor rating, 1,667 h.p. | to 5,200 ft., and owing to the small variation In the 
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retardation values there is less need for governed | 


braking. 
Example JiI.—Double parallel drum _ winder. 
| Motor rating, 1,100 h.p. Motor pull-out torque, 


3,300 h.p. Brakes, Regulation 34.1. (C), equivalent 
to 2,550 h.p. 

A—(@) Winding 7-ton rock load from 3,000 ft. on 
35-deg. incline 

4—(6) Lowering 36 persons to 3,000 ft. on 35-deg. 
incline. 

B—(c) Raising 7-ton rock load from 6,500 ft. on 
35-deg. incline. 

B—({d) Lowering 36 persons to 6,500 ft. on 35-deg. 
incline. 


cataract cylinder; or (b) re-admitting air or oil to winders. It has been claimed for ( 
In the| Leonard control that there is automatically a certain 


counterbalance the excess brake weight. 


the ordinary Ward- 


control of mechanical brakes it has been invariably | amount of regenerative braking due to the field decay 
stipulated that the amount of braking force should | under emergency tripping arrangements, but it has 
correspond proportionately to the position of the| been proved that, dependent upon the electrical and 


driver’s brake lever, and this led to the development 


| mechanical characteristics of the machine, the electrical 


of the Whitmore and Iversen brake controls, to name | forces may actually oppose the braking action. 


two of the best known. 
systems the same stipulation applies with the proviso 
that under emergency application, such as the tripping 


is brought to its extreme on position, the braking 
force applied shall not cause the deceleration to exceed 


With the governed braking | 
| tive or dynamic braking are :—(1) Control of separate 
| exciters 
of the safety circuit, or when the driver's brake lever | part of the motor-generator equipment. 
| of separate exciters for motor and generator where the 


The methods adopted to obtain electrical regenera- 


or motor and generator with exciters forming 
(2) Control 


exciters are separate to the motor-generator of the 


In this particular case, as the man load is consider- 'a predetermined maximum value controlled by the’ fly-wheel type. (3) Weakening the generator field 
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ably less than that permitted by the 85 per cent. 
regulation, the brakes would be more powerful than 


the requirements of Regulation 34.1. (C), and would | 


not be less than the equivalent of 3,120 h.p. The 
rate of deceleration that must not be exceeded without 
the skip or man trolley over-running the rope connec- 
tion is 18-3 ft. per second squared. Figs. 5 to 8 show 
the winding diagrams and equivalent braking for the 
examples considered, and Table IV the deceleration rates. 

In all these examples, it might be preferred to take 














TaBLe IV. 
| 
Deceleration. 
— Brake | Retard | —— 
H.P. | H.P. Reg. | On 3,120 
34-1 (C). | H.P. Basis. 
| * 
F.p.s.p.s. | F.p.s.p.s 
Al 2,550 | 2,879 8-1 9-8 
if 2,550 2,306 6-5 | 8-2 
Ii! 2,550 | 3,679 9-7 11-4 
IV 2,550 | 3,106 8-16 9-86 
B I 2,550 | 3,249 9-10 10-96 
lI 2,550 } 2,005 5-65 7°46 
lif 2,550 | 4,049 10-64 | 12-40 
IV 2,550 2,805 7°37 9-13 


the conditions at the beginning of full speed and at the 

beginning of retardation. A study of the horse-power- 

time diagrams will show only a slight difference from | 
the end conditions taken. 

Need for Governed Braking.—The large variation in 
rates of retardation that may occur when the full 
force of the brake weights is applied, as is possible 
under emergency conditions, has focussed the atten- 
tion to the necessity for some control of the braking 
force in an endeavour to prevent these high rates of | 
deceleration with concomitant large stresses and 
possible injury to personnel. The problem is being 
tackled, with some measure of success, by mechanically 
controlled braking, electrically-controlled braking, or a 
combination of both methods. Whatever system is 
adopted, the primary stipulation must be that the 
mechanism must fail to safety, and consequently 
gravitational control or inertia control will supersede 
more complicated mechanical methods. 

Mechanical Governed Braking Methods—The mech- 

Y anical method is to utilise some manner of inertia 
governor control of the braking force. Most methods 
tely on the principle that when the brakes are applied, 

r causing deceleration of the rotating mass, the action 

of an inertia governor driven from the drum shaft is 
such as to resist the change of speed. Advantage is 

: taken of this fact by arranging when a certain rate 
of deceleration is reached, or exceeded, for the governor 
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| inertia governor action. Of the three systems known 
| to the authors, none completely fails to safety. 

Electrical Governed Braking.—The electrical system 
of governed braking is an extension of the principles 
of Ward-Leonard and Ilgner systems of control. 
With the large powers required for the ultra-deep 
level shafts and the nicety of control necessary to 
ensure smooth operation, these winders are likely to 
be invariably of Ward-Leonard or flywheel Ward- 
Leonard type. With such winders, normal stoppage 
takes place only at the bank or with the skip in the 
| tipping path, and even should the driver fail to perform 
the necessary lever movement, the usual cam gear 
would slow down the winder and obviate the necessity 
lof severe braking at high speed under emergency 
| tripping of the safety circuit. 

It will be recalled that the opening of the safety 
| cireuit, causing an emergency stoppage, may result 
|from any of the following conditions :—(1) Failure of 
| power supply. (2) Automatic opening of the alter- 
| nating-current circuit breaker by means of the over- 
| load releases. (3) Operation of overload relay in the 
| main direct-current circuit. (4) Overspeeding of the 
| winder motor. (5) Overspeeding of the motor generator 
|set. (6) Opening of the driver’s emergency switch. 
|(7) Operation of overwind limit switch. (8) Opening 
or operation of any other safety devices connected in 
the safety circuit. When such emergency condition 
occurs at high speeds, the stoppage should be per- 
formed as rapidly as possible without the creation of 
undue stresses from too rapid deceleration. As the 
mechanical brake operation is generally delayed from 
half a second to three seconds, owing to the nature of 
the mechanism involved, some electrical braking effect 
has been sought to cover this lag period. This elec- 
trical braking is so easily effected, its value so easily 
adjusted for cuhtnetladiie fixing the rate of decelera- 
tion, that in some schemes the mechanical brakes are 
now purposely delayed under emergency conditions 
until the electrical braking has reduced the winder 
speed to 50 per cent. or less of the full-speed 
value. 

The benefits of electrical braking cannot be obtained 
under the following emergency conditions :—({a) Open- 
ing of alternating-current circuit breaker. (b) Opening 
of direct-current circuit breaker. (c) Failure’ or 
breakage of electrical circuit. In the case of (a), 
electrical braking would cause the motor-generator 
equipment to overspeed, and it is consequently neces- 
sary to provide for an early application of the mech- 
anical brakes, though regenerative braking can be 
utilised within the limits of speed imposed by the 
overspeed switch, which should function to open the 
direct-current circuit breaker. For the cases (b) and 








action to limit any further increase of the braking 
force by either :—(a) Cushioning the weight in a 








(c) the mechanical brakes would be automatically 
applied, as in the case of ordinary Ward-Leonard 
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circuit in a number of steps and breaking the circuit 
before the mechanical brakes are applied. (4) Dynamic 
braking with liquid rheostatic absorption of the power 
of regeneration. (5) Gradually reducing the voltage 
of the winder motor and generator field circuits where 
these are fed from a common exciter. (6) Breaking 
the generator field circuit. 

In a practical application of methods (1) and (2) 
to dynamic braking, a small induction motor drives 
two small exciters, one for the winder motor excitation 
and one for the generator excitation. The winder 
motor exciter has two fields, one self-excited of high 
resistance, which makes it impossible to build up 
the voltage by this field alone, and the second field 
excited from the generator exciter, which has a normal 
field, and is therefore capable of building up the 
necessary voltage by this field alone. At constant 
speed and under normal conditions of operation, these 
exciters generate constant voltage. Connected across 
the field of the generator exciter is a small flywheel 
set which normally merely idles. On opening the 
safety circuit, the field of the generator exciter is 
broken, and this field is then fed from the stored 
energy of the flywheel set. Thus this field and one 
field of the motor exciter die down absorbing the ene’ 
of the small flywheel set. This field decay automatica 
decreases the fields of the winder motor and generator. 
The generator field decreasing more rapidly than the 
winder motor field results in the winder motor regenera- 
tively pumping back current into the motor generator 
set and thence into the line. When the speed is 
sufficiently reduced, the brake solenoid is open-circuited 
and the mechanical brakes applied. 

Method (3) delays the action of the mechanical 
brakes, but uses the mechanical initiation of the brake 
gear to operate a drum-type switch connected in the 
field circuit of the variable voltage generator. This 
switch weakens the generator field in a number of 
steps and finally breaks the circuit about the moment 
when the mechanical brakes are applied. Method (4) 
is applied locally to a Ward-Leonard winder where 
the motor generator set is driven normally by a con- 
densing turbine on the Stubbs-Perry system. In this 
particular instance, an induction motor is fitted to the 
motor-generator set, and can, when necessary, be 
connected to the mains for driving this set when the 
condensing turbine and flywheel are disconnected. 
For braking purposes, when regenerative power is 
pumped back into the flywheel set, direct current is 
fed from a special exciter to the stator of the induction 
motor and the energy is dissipated in a liquid rheostat 
in the rotor circuit. The amount of braking is varied 
by controlling the voltage of the exciter by means of 
resistances in the exciter field circuit. The resistances 
are automatically cut into and out of circuit by con- 








tactors operated by a drum type of controller moved 
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by the turbine governor. It will be observed that 
with the condenser turbine as a prime mover the 


amount of permissible regenerative braking is fixed | 
by the maximum overspeeding allowable, which is of | 


the order of 5 per cent. 

Method (5) is the most usual method of control of 
Ward-Leonard winders, and in certain cases may be 
used for purposes of regenerative braking under 
emergency conditions. Under such conditions the 
electrical deceleration is dependent upon the relative 
magnetic inertia of the winding motor and generator 
fields. Under certain well-known circumstances, 
braking under such conditions may not be effective, 
and actually the electrical effect may be to oppose the 
action of the mechanical brakes. Method (6), whereby 
the generator field circuit is broken, was used on early 
Ward-Leonard winders, but this method results in a 
very high regenerative current and large values of 
deceleration. It is not now favoured 

Correlation of Electrical Mechanical-Governed 
Braking.—Whilst the driver is controlling the braking 
action there is seldom any danger of excessive rates of 
deceleration occurring, but under emergency operating 
conditions where the driver may apply the emergency 
trip switch, or some safety feature may operate this 
switch, the rates of stresses 
may be high and the shock to persons travelling may 
On most winders, at up few 
the operation of the emergency trip 
generally resulted in a disconnection of 
electrical circuits and the application of the 
mechanical brakes from any control. In many 
there was a considerable’ lag before the 
actual application of the brakes, due to the time taken 
the following operations to performed 
Time for solenoid to fall. 
to rotate (c) Time for supply valves to be 
and cylinder valve to open. (d) Time for 
weights to fall. (e) Time for bedding of brakes 

In certain cases this time factor has been as great 
seconds. Where solenoids capable of lifting 
60 lb. through a 2-in. stroke were commonly applied 
the magnetic inertia of such a solenoid, especially of 
the direct-current type, resulted 
under the falling weight which was further delayed 
when short-circuiting and not open-circuiting of the 
solenoid was normal. A further cause of time lag was 
the fine fit of the solenoid plunger in the central tube, 
which was fitted with screw adjustment of the dashpot 
action. The present practice is to use a magnet and 
not a solenoid. The trip weight is lifted mechanically 
until contact is made with the holding magnet. 
trip weight is then free, falling when the magnet is 
open-circuited. Another time-absorbing factor is the 
necessity of cushioning the action of the large falling 
mass of brake weights. One method that has been 
proposed to reduce this time is by means of pressure 
applied to move the fulcrum point of brake systems 
where rapid application is called for, and this has 
been used to certain extent overseas. A simple 
device to speed up the rate of application of brakes is 
to arrange for an auxiliary port in the cataract cylinder 
to give a rapid rate of falling of the brake weight 
through that portion of the travel necessary to take 
up the lost motion of the brake rigging. The port 
would positioned about midway in the cataract 
cylinder so that when the piston passed this point the 
ordinary cataract control would function. When a 
satisfactory governed braking scheme is fitted, the 
brake weight can be left to fall much more freely 
than heretofore . 

It cannot be too frequently emphasised that under 
emergency conditions the brake should (a) be applied 
as rapidly as possible; and (+) with sufficient force to 
produce a rapid but safe rate of deceleration. Though 
both conditions can be complied with in a governed 
braking system, the most common arrangement with 
tast and slow braking cams, whilst aimed at satisfying 
the requirements of clause (6) violated condition (a), 
and the setting was generally modified as a compromise 
between the two requirements. With three-phase 
winders, reliance must be placed only on the mechanical 
brakes under emergency tripping conditions. With 
Ward-Leonard winders the tripping of the emergency 
eircuit should not break the electrical connection of the 
machines, It would seem that effective electrical 
braking could be obtained by the falling of a gravity 
controlled solenoid operating a drum-type controller 
to function on the generator exciter circuit until the 
speed is reduced to 50 per cent. or less of normal full 
speed and then to open-circuit the brake magnet to 
apply the mechanical brakes. In such a system the 
electrical braking would be practically instantaneous, 
and could be arranged to retard the skips or cages at 
a rate of from 5 ft. to LO ft. persecond squared. In 
the event of power failure or electrical circuit breakage, 
the magnet would function and apply the mechanical 
brakes. Another electrical braking method is the 
eddy current brake, which has given good service on 
one mine over a period of 23 years. 

(To be continued). 
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| ROTARY COMPRESSED-AIR MOTOR. 


WE referred, on page 616 of vol. exl of ENGINEERING, 
to a compressed-air motor which was shown last 
autumn for the first time in this country. The principle 
of this motor, which has been developed in Germany 
primarily for use in mines, is of sufficient novelty to 
warrant a more detailed account. It is manufac- 
tured by Messrs. Guttehoffnungshiitte, Oberhausen, 
Germany, a firm for which the agents in Great Britain 
are Messrs. Dollery and Palmer, 26 and 27, Bush-lane, 
Cannon-street, London, E.C.4. It is stated by the 
manufacturers that the motor has been designed 
with a view to overcoming some troubles experienced 
with the intermeshing-gear type motor, such as de 
creased output and increased air consumption due to 
wear. The diagrammatic sectional view given in the 
accompanying illustration shows that in the new motor 
only a single rotor is employed. This.is shown in 
the centre. The smaller circles on each side represent 
scaling rollers and do not transmit any torque. The 
rotor is mounted on the driving shaft and, owing to 
its lower speed compared with the geared type with 








helical teeth, no reduction gear is generally found 
necessary. The new motor runs at speeds between 
650 r.p.m. and 1,500 r.p.m. according to size. 

It will be seen that the rotor is made with a number 
of radiating fins or teeth, and runs in a cylinder. If 
air is admitted to the space between adjacent teeth 
and the cylinder walls and is allowed to exert pressure 
on one face of one tooth only, it is clear that a turning 
moment will be set up. The function of the side sealing 
rollers is to partition off the annular spaces between 
the teeth in such a way that only one tooth face in 
those spaces is exposed to the pressure air. This 


air supply is ‘indicated in the illustration at @ and | 


enters the spaces through ports in the casing at opposite 
quadrants of the rotor. In the left-hand top quadrant, 
the inlet port is fully opened and the air pressure is 
acting wholly upon one tooth turning the rotor in a 
clockwise direction. In the bottom right-hand quad- 
rant, the turning moment is similar in quantity and 
direction, but for the space of time taken by the 
following tooth to leave the right-hand sealing roller, 


| the effect of the pressure will be partly balanced by the 


uncovered portion of that tooth. As the number of 
teeth is uneven, however, it is impossible for the rotor 
to get on a “ dead centre” during the passage of the 
tooth across the port. 
at 6 and need no comment. Reversing is effected 
by the control valve, which is of the rotary type and 
merely changes over the pressure air supply to the 
opposite sides of the casing. 

The sealing rollers are rotated in the opposite direc- 


tion to the rotor at a speed such that the grooves in| 


them synchronise with the teeth of the rotor. They 
are driven by hardened and ground steel pinions 
from a spur wheel of similar material on the rotor 
shaft, and are grooved circumferentially to take the 
flanges forming the seal at the ends of the rotor teeth. 
So far, a rotor having one ring of teeth extending for 
its full length has been dealt with, and exhaust takes 
place at high pressure, but in the larger sizes of motor 
expansive working is employed. In these, the rotor is 
divided lengthways into two or more sections, by circum 
ferential rings, the teeth in adjacent sections being stag- 
gered. Theair exhausted from one tooth space is then 
passed to the driving side of a tooth space in the adjoin- 
ing section. The casing is made dust proof for use in 
mines, and is divided along the horizontal centre line 
for inspection and overhaul of the rotor. The air 
supply is controlled by a centrifugal governor and a filter 
is fitted. A lubricating system is provided. 

The motor is at present made in a number of sizes, 


ranging from 10 h.p. to 150 h.p. with an air pressure | 


of 56 1b. per square inch. The air consumption is stated 
to be between 27 cub. ft. and 30 cub. ft. per minute 
per brake horse-power, at normal mine pressures, 
for the smaller motors, and between 24 cub. ft. and 27 
eub. ft. for the larger sizes. Tests extending over 
fifteen months show no increase in consumption 
after this period, while the makers state that with 
certain geared motors the air consumption has been 


The exhaust ports are shown | 
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shown to be 28 per cent. more, with an output 10 per 
cent. less, after six weeks working, than it was at 
the start. The cost of maintenance of the roller-type 
motor amounts to about 8 per cent. of the capital 
| cost per year, and the oil consumption for a medium. 
| sized motor for 300 double-shift working days is about 
| 330 Ib. of oil and 220 Ib. of grease. The above figures 
| are for motors in mines, that is, motors working under 
severe conditions. A modification of the standard 
motor is made for driving belt conveyors at the working 
face, &c., where space is limited. In this design the 
| sealing-roller driving gear is housed in the conveyor 
pulley itself and a very compact installation results 








CATALOGUES. 


Files and Rasps.—<A folder from Messrs. English 5 
Corporation, Limited, Vickers Works, Sheffield, states 
that millions of Vickers-Cyclops files and rasps are man 
factured and sent out every year to all parts of the wo 

Insulating Bricks.—The chief characteristics of 
Cranham insulating bricks and compositions have hx 
concisely presented in a leaflet recently published 
Messrs. J. H. Sankey and Son, Limited, Aldwych Hous 
Aldwych, London, W.C.2. 

Electric-Light Fittings.—That, 
where required : On the Work,” 
movable, self-sustaining fittings described in a pamph! 
forwarded by Messrs. John Dugdill and Cor 
Limited, Hazel Grove, near Stockport. 

Radial Drilling Machine.—Meassrs. William Asquit 
Limited, Halifax, have prepared an interesting catalog 
on radial machines of their L.D. type suitable for drilling 
boring, tapping and studding. Dimensions are given ! 
motor or belt drives ; work-tables and accessories are als 
listed 

Electric Cables and Accessories.—Leaflets from Messrs 
| British Insulated Cables, Limited, Prescot, Lancashir 

deal with varnished cambric insulated cables, 
| soldering enamelled wire and strip, solders, plumbers’ 
metal, soldering fluxes, and copper earthing rods f 
wireless apparatus. 

Luminous Call System.—From Messrs .Gent and Com- 
pany, Limited, Faraday Works, Leicester, we have 
received a brochure illustrating and describing the Tangent 
luminous call system for use in hotels, ships, offices, et 
The Q.S.T.S. ‘“*Queen Mary” is equipped with this 

| system, some 2,500 indicator lamps being used. 

Fans.—Bulletin No. 178, published by Messrs. Wagner 
Electric Corporation, 6400, Plymouth-avenue, St. Louis, 

| Mo., U.S.A., details further additions to the line of port 
| able oscillating, ventilating, circulating, and exhausting 
| fans already manufactured by this firm. A well-designed 
| multiple lubrication seal eliminates any oil or greas: 
eakage. 

Cranes and Draglines.—Messrs. John M. Henderson and 
Company, Limited, King’s Works, Aberdeen, have sent 
us a pamphlet dealing with electrically-driven overhead 
travelling and Goliath cranes. Another is concerned with 
cable-drag scrapers for large-area operation, driven by 
electric motor, steam or oil engines, or by belt from 
shafting. 


“ They Focus the Ligi 
is a claim made for t! 


pean 


quick 


| Spring Ring Insulators.—Messrs. Steatite and Porcelain 
| Products, Limited, Stourport-on-Severn, Worcestershire, 
in their latest catalogue, deal with the construction and 
specification of spring-ring suspension and tension in 
sulators. Special types for foggy and dirty areas ar 
provided ; bushing insulators up to 44,000 volts rated 
load are also described. 

Sheet-Metal Machinery.—New and 
| secondhand power-driven and hand-operated machinery, 

for working and manipulating sheet metal is described 
in a comprehensive catalogue issued by Messrs. F. J 
| Edwards, Limited, 359-361, Euston-road, London, N.W.1 
Besco guillotine shearing machines are dealt with in 
another leaflet. 

Bridge and Constructional Engineering.—Contracts | 
this type form the subject of a very attractive and well 
arranged catalogue issued by Messrs. The Fairfield Ship- 
building and Engineering Company, Limited, ‘ hepstow 
Bridge and Constructional Works, Chepstow, Monmouth 
Specialities of this firm are the building of steel railway 
wagons, dock gates, caissons, gasholders, etc. 

Endless-Rope Drives—The suggestion that the lrive 
should be specified to the work, rather than the work 
should be made to suit the nearest of alternative drives, 
is made by Messrs. Fleming, Birkby and Goodall. Limited, 
Halifax, in an informative booklet, relating to Veeteot 
endless Vee-rope drives. Pulley and rope data in tabu 
lated form simplify the selection of a drive for any given 
purpose. 

Electric-Arc Welding.—In some 
it is neither economical or desirable that there should 
| be further treatment other than the removal of slag ~< 

produce a neat and clean finish. 4 pamphlet giving 
details of the construction and limited use of Belfinish 
| electrodes for use in such cases has been published by 
| Messrs. Murex Welding Processes, Limited, Ferry Lane 
Works, Forest-road, Walthamstow, London, E.17. 

| Unit System of Bridge Construction.— Accompanied by 
a reprint from our editorial columns, on the so - 
unit-system of bridge construction, Messrs. ew 
Cable and Construction Company, Limited, Hami bon 
House, Victoria-embankment, London, E.C.4, a 
forwarded a descriptive catalogue on this subject. _ 
| ings portray the standardisation of interchangeable parton 
which also makes shop assembly unnecessary All - 
are hot-dip galvanised to ensure maximum durabil: 
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THE CUNARD WHITE STAR QUADRUPLE-SCREW 
LINER “QUEEN MARY’ —I. 





On May 27, the new Cunard White Star liner| rivalry is still in evidence, but it has been the 
Queen Mary will leave Southampton on her maiden lucrative passenger traffic which chiefly: inspired 
voyage to New York—twenty-two years, almost to| the remarkable technical advances in size, speed, 
the day, since the Aquitania made her début on this, ptopulsive economy and weatherly qualities within 
the premier shipping route of all the Seven Seas. | so comparatively short a period. How short that 
During those twenty-two years which separate the! period really is, the travelling public does not 
Queen Mary and the Aquitania—nearly a quarter of | generally realise. A striking measure of its brevity 


question that the experience of the Clyde in building 
express liners, and of Merseyside owners in operating 
them, is without parallel elsewhere in the world. 
There is no better assurance for the success of 
Britain's reply to the latest challenges of the French, 
German, American and Italian lines than that she 
has been built by a firm so “old and wise in the 
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Fic. 1. THe Queen Mary Leaving CLYDEBANK ON Marcu 24. 


the period for which steam shipping has linked the | was afforded in The Times little more than six | 
Old and the New Worlds by regular services—no}| months ago, when the death, on September ll, | 
other new British-built vessel of the first rank has | was announced of Miss Anne Thomson Laird, “ last 
uppeared on that route to maintain against the|surviving daughter of Macgregor Laird,” for 
ompetition of foreign flags and foreign builders| Macgregor Laird, director and secretary of the 
the prestige of the industry which originally estab- | British and American Steam Navigation Company, 
lished the link, and the skill of the sister industry | was the man mainly and personally responsible for 
whence those same competitors acquired many of | despatching the Sirius, on April 5, 1838, on the first | 
their earliest lessons in liner construction. all-steam Atlantic passage. 

Conferences and amalgamations notwithstanding,| Clyde, Thames, Mersey, Avon, Tyne and Lagan 
ompetition has always been keen on the North | have all contributed to the subsequent development 
\tlantic since the success of the Britannia and her | of Atlantic traffic, but most of all the Clyde and 
sisters demonstrated the possibilities of the service |the Mersey. There is no effective substitute for 
ind led the Postmaster-General of the United | experience, and, without in any way minimising the 
States to urge the carriage of American mails in| credit due to the Tyne for the Mauretania’s twenty- | 
\merican steamers. That particular form of | two years’ tenure of the Blue Riband, there is no! 

















craft” as Messrs. John Brown and Company, 
Limited, of Clydebank, to the order of the Cunard 
White Star Line. an amalgamation of the two 
undertakings which have done more than any 
others to bring about the present standards of 
speed, comfort and security in Atlantic travel. 

“Tf any body of men have just cause to feel 
pride in their calling, and in the fruits of their 
labour, shipbuilders have,” wrote William John, 
himself the premier naval architect of his day, half 
a century ago. “There is a public sentiment 
surrounding ships that no other mechanical struc- 
tures can command. Beautiful churches, grand 
buildings, huge structures of all kinds have a certain 
interest pertaining to them, but it is different in 
kind from that which surrounds a ship. The former 
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: 
is fixed, immovable, inert ; the ship is here to-day | to a cableship, and eventually lost by suending| 14 knots, and improved amenities—notably the 


and gone to-morrow, building up a history from|in 1904. 
day to day with a reputation as sensitive as a| however, did not greatly minimise the competition, 
woman's to calumny, and like her consequently | which was maintained by the Guion Line and the 
often a bone of contention, as well as an object of | Inman Line, and, from the Continent, by the 
admiration.” The Mauretania has amply demon-| Norddeutscher Lloyd and Hamburg-Amerika Lines, 
strated how strong the sentimental attachment may|and the Compagnie Générale Transatlantique, 
become, and the Aquitania still enjoys a public followed in 1871 by the Oceanic Steam Navigation 
regard that is something more than mere interest.| Company, better known as the White Star Line. 
It might be supposed that, as ships grow in size,| Most of these rival companies were at pains to 
and machines usurp, in ever-increasing degree, the | develop the emigrant traffic, which was attaining 
duties performed by men in both construction and | considerable proportions, and in 1867 the Cunard 
operation, the illusion of a sentient personality | follawed suit by carrying steerage passengers 
must inevitably be weakened ; ultimately, perhaps, |in the majority of their mail steamers. In that 
to disappear completely. But experience counsels | year, also, the Clydebank yard, then owned by 
otherwise, and, in any event, a vessel to which half | Messrs. J. & G. Thomson, built their first express 
the industries of the country have contributed some | steamer for the company, this being the Russia, 
material share is assured in advance of a nation-wide | which in 1869 achieved distinction by a neck-and- 
interest in her welfare and pride in her successful | neck race from New York to Liverpool against 
performance, even if she were not unique as no|the City of Paris, the crack vessel of the Inman 
British liner has been since the Great Eastern. Line. 

The excellent survey of the history of North} The period was one of rapid technical develop- 
Atlantic shipping services read before the Insti-| ments, of which the Cunard, like the other com- 
tution of Mechanical Engineers by Mr. John Austin, panies, took full advantage. From side-lever 
superintendent engineer of the Cunard White Star | paddle engines they progressed to geared oscillating 
Line, so recently as June 26, 1934, and reprinted in | Screw engines in the China, direct-acting simple 
ENGINEERING, vol. cxxxviii, pages 23 and 50, in that | engines in the Java and contemporary vessels, 
year, renders it unnecessary to review here the | and in 1870 to compound engines in the Parthia 
various circumstances which led to the inauguration | 4nd Batavia. These ships were followed, in 1874, 
of regular steamship lines in competition with the|by the Bothnia and Scythia of 4,500 tons and 
earlier sailing packets, but a brief outline may | 600 h.p., and, in 1878, by the Gallia, of 4,800 tons 
be given of the establishment and growth of the | and 700 h.p., with similar machinery, considerably 
Cunard Line and the White Star Line prior to the | larger vessels than the four White Star liners which 
amalgamation which was recognised as an essential | had inaugurated that company’s services in 1871, 
preliminary to the building of the Queen Mary. | but not quite so large as the famous Britannic 

Sir Samuel Cunard was born in Newfoundland | and Germanic, and inferior to all six of them in 
in 1787, and was a merchant in Halifax, where |speed. Nor did the steel-built Servia and Aurania, 
he acted as agent for the Honourable East India which followed from Clydebank in 1881 and 1882, 
Company, when the invitation of the British | establish any superiority in speed over the rival 
Admiralty for tenders for the conveyance of Ameri- | vessels, and it was not until, in 1884, the Oregon 
can mails in steam vessels revived in his mind | Wa bought from the Guion Line that the Cunard 
long-standing plans for the formation of a line of | Line resumed its former place among the owners 
steamers across the Atlantic. An introduction to| of record-breakers. In 1884 and 1885, however, 
Robert Napier, and through him, to George Burns, | their position was secured by the completion of the 
already a coasting shipowner of standing, and his} Umbria and Etruria, of 13,300 tons and 19 knots 
partner, David MaclIver, resulted in the submission | 8peed, two vessels of particular engineering interest 
of a successful tender, and an agreement with the | 48 representing the zenith of the compound engine 
Admiralty for the construction of the four steamers |@nd of the single screw. Their built-up bronze 
Britannia, Acadia, Columbia, and Caledonia. The | propellers, 24 ft. 6 in. diameter, weighed 39 tons 
Britannia, built by R. Duncan, of Port Glasgow, | ©@ch, or 4 tons more than the individual propellers 
and engined by Robert Napier, inaugurated the | of the Queen Mary. 
service by sailing from Liverpool, under the com-| The prolonged depression which marked the late 
mand of Lieut. Woodruff, R.N., on American Inde- | ‘eighties and early ‘nineties justified the Cunard 
pendence Day, July 4, 1840. | Line in resting awhile upon the laurels gained 

The enterprise prospered as it deserved to do, | by the Umbria and Etruria, although both the 
and for ten years the “ British and North American | Inman and International Line, with the twin-screw 
Royal Mail Steam Packet Company ”—which | City of Paris and City of New York, and the White 
remained the official title long after ‘“‘ Cunard Line ” | Star Line, with the Teutonic and Majestic, also 
had become standardised in ordinary usage— twin screw, were again forcing the pace. In 1893, 
enjoyed a rich and growing monopoly, until the however, the Cunard took up the challenge in no 
Collins Line came into being as the first of its many uncertain fashion with the Fairfield-built Campania 
rivals. New ships had been built for the Cunard | @nd Lucania ; vessels slightly over 600 ft. in length, 
fleet to meet the more onerous requirements of a| With five-cylinder triple-expansion engines of 
revised mail contract, but they did not compare | 30,000 h.p., capable of maintaining an average 
in size with those put on the route in 1850 by E. K. | Speed for the crossing well in excess of 21 knots. 
Collins, who succeeded very shortly in appropriating | Their success was sensational, but short-lived, for, 
the cream of the passenger traffic. To compete |in 1897, the Norddeutscher Lloyd Line brought 
with the Collins ships, the slower Cunard vessels | Out the Kaiser Wilhelm der Grosse, to which the 
omitted the intermediate call at Halifax and ran| Hamburg-Amerika Line retaliated in 1900 with 
direct to New York, but they were still feeling | the Deutschland. The mutual rivalry was con- 
the competition severely when disaster overtook | tinued by the Bremen company with the Kronprinz 
the Collins Line, the Arctic being sunk in collision | Wilhelm in 1901 and the Kaiser Wilhelm II a year 
in 1854 and the Pacific disappearing with all hands| later. All four of these ships could maintain 
in January, 1856, leaving only the Baltic and | 224 knots or more at sea, and thus the coveted 
Atlantic to maintain the service. A fifth steamer,| Blue Riband remained in German keeping until 
the Adriatic, was built in 1857, but had hardly 'the advent of the Lusitania and Mauretania in 
entered the sailing list when the shareholders | 1907. 
decided to withdraw their ships. The last Collins} At this point it is convenient to go back to 1871, 
sailing from Liverpool was by the Baltic, which left 

















in order to trace the parallel development of the | of rails and ship plates. 


The disappearance of the Collins Line, | introduction of a saloon of the full width of the 


ship—made an immediate impression ; and although 
the company suffered a setback, in 1873, by the 
loss of the Atlantic, wrecked near Halifax, it con. 
tinued to flourish and encouraged the directors 
to build the Britannic and Germanic in 1874, with 
which they held the speed record for five years. 

In 1889 and 1890, the White Star Line added 
the 20-knot Teutonic and Majestic, in which special 
provision was made for conversion in time of war 
into armed merchant cruisers. The second Oceanic 
followed in 1899, a vessel of generally similar design 
and the same speed, chiefly distinguished as the 
first ship to exceed the overall length of the Great 
Eastern. No further attempt was made by the 
White Star Line to compete for speed records, their 
subsequent vessels being of the intermediate type 
until the construction of the Olympic and Titanic 
in 1911 and 1912. In these two ships the speed 
was raised to 22 knots, which removed them from 
the intermediate class without entitling them to 
compare with the Mauretania and Lusitania, which 
had by then set a new standard for express liners. 
The second Britannic, in process of completion 
at the outbreak of war in 1914, was virtually a 
replacement of the Titanic ; and as she was sunk 
while serving as a hospital ship, the line was left, 
on the conclusion of hostilities, with only one ship, 
the Olympic, which could compare at all with the 
front-rank of the other North Atlantic companies. 
As is well known, the Hamburg-Amerika Line's 
Imperator was then added to the fleet and renamed 
Majestic. 

Before proceeding to consider the circumstances 
which led to the amalgamation of the Cunard and 
White Star Lines, some particulars may be given 
of the part played by the shipbuilding firm of 
J. and G. Thomson, and their successors, Messrs. 
John Brown and Company, Limited, during the 
period discussed above. As with the owners of 
the Queen Mary, the firm of the builders is an 
amalgamation of two undertakings of long standing 
and almost unequalled experience. The business 
of James and George Thomson was founded in 
Glasgow in 1846, and originally was concerned with 
engineering only, but the spread of the iron ship- 
building industry, which at first was regarded as 
much more akin to boilermaking than to the proper 
work of the shipwright, led them to open a yard 
on the upper reaches of the Clyde in 1851. There 
they built for the Cunard Line the celebrated Russia, 
and further established a reputation for the con- 
struction of fast vessels by producing many of the 
best known of the Clyde river steamers, including 
the three Ionas, the Mountaineer, and others of 
this highly-specialised type. The growth of the 
business, and the increasing size of ocean-going 
ships, made more spacious accommodation neces- 
sary, and in 1873 the shipyard was transferred to 
the present site at Clydebank, opposite the mouth of 
the small tributary river Cart—a piece of foresight 
for which the later generations of the firm have had 
good reason to be grateful. In this yard wer 
built the Servia, Aurania, Catalonia, and a number 
of other ships for the Cunard Company. The engine 
works continued for some years at the old Clyde- 
bank Foundry at Finnieston, but the obvious 
advantages of concentrating both departments 
on the one site caused this further transfer in 1883, 
the combined establishment then covering some 
35 acres of land. 

Meanwhile, the Sheffield firm of John Brown 
and Company had been developing in an equa!) 
striking manner. It was founded in 1854, when 
Mr. (afterwards Sir) John Brown, Mr. John Devon- 
shire Ellis, and Mr. William Bragge jointly acquired 
the Atlas Works, and commenced the manufacture 
Five years later they bezan 


the Mersey on February 3, 1858. 

By this time the Cunard had abandoned wood 
for iron, and it is possible that, had the Collins Line 
not retired when it did, the Persia (1855) and Scotia 
(1862) would have recovered much of the lost 
traffic. These were the last paddle Cunarders, 


the rapid improvement of screw propulsion causing | 


them to be sold out of the fleet while still in their 
The Scotia remained the longer, but was 


prime. 
1876; being afterwards converted 


withdrawn in 


White Star Line, originally operating sailing vessels | to specialise also in armour plate, made by the then 
in the Australian trade. The fleet and house-| novel process of rolling. As the Bessemer works 
flag were acquired by Mr. T. H. Ismay in 1867, | adjoined the Atlas Works, it was natural that they 
and plans developed for a North Atlantic steam | should also take an early interest in the Bessemer 
service which should mark a definite advance on| process of steelmaking. The business expanded 
| the existing standard. The company was formed | with great rapidity and, after only ten years trom 
in 1869 and the four steamers Oceanic, Baltic,| the start, was converted into a limited liability 
| Atlantic and Republic were built by Harland &| company with a capital of a million pounds. 

Wolff at Belfast, the first-named taking the initial Towards the end of the Nineteenth Century 
sailing in February, 1871. Their high speed of | wasa general move by steel manufacturers to a 
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Fie. 16. Testryc TANK aT Messrs. JoHN Brown anp Company’s WorKS. 


interests in shipyards, owing to the importance of 
the shipbuilders’ custom, and in 1899 Messrs. 
John Brown and Company became the proprietors 
of the Clydebank shipbuilding and marine engineer- 
ing works. Its repute for the construction of 
Atlantic liners of the highest class was already 
great, for, in addition to the Cunarders previously 
mentioned, the firm of J. and G. Thomson had 
built there the America for the National Line, the 
City of New York and City of Paris for the Inman 
and International Line, and a number of others, 
of hardly less distinction, for the Peninsular and 
Oriental and other leading companies. Under the 
new management, however, further advances 
were projected, and as a preliminary the important 
step was taken, in 1903, of building a private 
experimental tank for ship model tests; and, in 
the engine works, arrangements were made for the 
construction of steam turbines. 

The Cunard connection was maintained by the 
launch of the intermediate-type Saxonia, which 
went into service in 1900. Shortly afterwards, 
the Cunard Company began the prolonged consulta- 
tons with the British Admiralty and various 
shipbuilders which eventually resulted in the 
construction of the Lusitania and Mauretania. 
The Caronia and Carmania were laid down at 
Ulydebank, and, the decision having been taken 
‘o adopt Parsons turbines in the proposed new 
‘xpress steamers, the Carmania was fitted with the 
new form of propelling machinery, in order that 
‘a experience might be available to guide the design 
of the larger installation. The result is now engi- 
weering history. The Caronia and Carmania were 
completed in 1905, and were followed two years 
‘ster by the Lusitania, and in 1914 by the Aquitania. 
“ince the war the firm have also built the Alaunia 
‘nd Franconia, and, for the associated Common- 
wealth and Dominion Line (now the Port Line), the 


have been constructed at Clydebank within recent 
years, among which it will suffice to mention H.M. 
SS. Tiger, Barham, and Hood, and the Canadian 
Pacific liners Empress of Britain, Duchess of Bedford, 
Duchess of Richmond, and Duchess of York. 
Thus, since the beginning of the century there has 
been accumulated a wealth of practical data and 
of constructional skill peculiarly fitting the firm 
for the task of building a vessel which future 
chroniclers will undoubtedly regard as marking a 
new epoch in the history of British shipping. 


PRELIMINARY STAGES. 

The preliminary stages in the design of an express 
Atlantic liner may be said to begin as soon as suffi- 
cient service experience has been accumulated to 
provide a basis for constructive criticism of the 
design of her predecessor; for the probable life 
of a ship on any regular route can be estimated 
within a year or two, barring accidents, and not 
the least important function of operating superin- 
tendents is that of noting, as they become evident, 
any features of arrangement or detail which might 
be improved upon in subsequent vessels. Such 
data would be collected in the ordinary course of 
events, even if no special attention to them was 
necessitated by the success of competing services ; 
but when the advent of rival vessels sets new 
standards of speed, comfort, and other amenities, 
the normal process of improvement must be acce- 
lerated if the goodwill previously acquired is not 
to be lost to the newcomers. 

This was the approximate sequence of the events 
leading to the construction of the Queen Mary. 
The close of the war left the Cunard Line with only 
the Mauretania and the Aquitania to carry on the 
express service to the United States, with the subse- 
quently acquired Berengaria as the necessary 
third ship ; but the Mauretania had been completed 





re Port Wyndham. In addition, a number 
her outstanding warships and merchant ships ! 


in 1907, the Aquitania in 1914, and the Berengaria 
in 1913, so that it was obvious, even then, that 





the question of replacement would be due for 
consideration within another ten years, and possibly 
sooner. All three vessels having been fitted to 
burn oil instead of coal, and modernised in various 
other respects, the full decade might well have 
been allowed to elapse, had not the construction of 
the Norddeutscher Lloyd liners Bremen and Europa 
inaugurated a new era of competition such as the 
North Atlantic had not experienced since the 
appearance of the Lusitania and Mauretania. 
The contracts for the two German vessels were 
placed early in 1927, when it was officially announced 
that the intention was to give them sufficient speed 
to make the passage from Bremen to New York 
in six days, and from the English Channel ports in 
five days. 

For some time previously it had been known 
that both the Cunard and the White Star lines 
were formulating plans for new tonnage, and 
were likely to lay down at least one new ship 
apiece, but in view of the rather heterogeneous fleets 
then maintaining the Atlantic Ferry, speeds in 
excess of the 24} knots of the Majestic appeared 
improbable. In June, 1928, the White Star Line 
announced that a contract had been placed with 
Messrs. Harland and Wolff, Limited, for a vessel, 
to be of greater tonnage than the Majestic, but 
no details were given of the speed or the method 
of propulsion. (Subsequently, it will be recalled, 
Diesel engines were decided upon ; but eventually 
circumstances caused construction to be suspended, 
and finally abandoned.) The new challenge made 
it evident that, if British shipping was to retain 
its eminence, the basis for future designs must be, 
not a super-Majestic, but a super-Mauretania, and 
it was on this basis that the Cunard Company 
proceeded to develop the draft specification. 

The Bremen and Europa were ordered simul- 
taneously, and their construction proceeded so 





uniformly that they were launched on successive 
days in August, 1928, the Europa on the 15th and 
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the Bremen on the 16th; but a disastrous fire, 
while fitting out afloat, delayed the completion 
of the Europa by about eight months. The Bremen | 
left Bremenhaven on her maiden voyage on July 16, | 
1929, and the Europa on March 19, 1930, each, 
in turn, securing the record, although it was only 
to be held for a short time. The Bremen’s average 
speed on her first voyage was 27-83 knots, between 
Cherbourg and the Ambrose Channel light vessel, 
and on the return trip she raised this to 27-91 knots 
between the same points, a figure which was 
equalled by the Europa on her first westward 
passage. These voyages afforded a measure of 
the opposition which the projected Cunarder had 
to contend against; and although the veteran 
Mauretania achieved the remarkable average of 
27-22 knote in an attempt to regain the lost record, 
it was obvious that the German vessels, with at 
least a 26 per cent. superiority in power, had no 
reason to fear her as a serious rival. 

Additional competition, of uncertain potentiality, 
was also preparing in Italy and in France. In 
April, 1930, the keel was laid at Genoa of the 
Italian liner Rex, and rather less than six months 
later the construction was begun at Trieste of a 
second high-speed vessel, subsequently named 
Conte di Savoia. The French bid for the North 
Atlantic traffic, which had been under considera- 
tion for some years, took practical shape in October 
of the same year, when the French Line placed the 
order for “ T.6,” the eventual Normandie. Her 
keel was laid at St. Nazaire in January, 1931. It 
is now shipping history how the Rex wrested the 
coveted record from Germany, in August, 1933, 
with an average speed of 28-92 knots between 
Gibraltar and New York; only to lose it to the 
Normandie, which averaged 29-68 knots on her 
first westward passage, in June, 1935, and on the 
return trip improved on this fine performance by 
crossing from the Ambrose Light to Bishop’s Rock 
at an average of 30-31 knots. 

On May 13, 1930, appeared the first official 
announcement of the Cunard Company’s intention 
to take up the challenge, the notice stating briefly 
that tenders had been invited, and were then under 
consideration. Estimates were submitted by three 
firms, Messrs. John Brown and Company, Limited, 
Swan, Hunter and Wigham Richardson, Limited, 
and Vickers-Armstrong, Limited, and fifteen days 
later, on May 28, there followed a further announce- 
ment that the contract had been provisionally 
awarded to the first-named yard, although “ certain 
vital questions” required to be settled before 
it could be signed, and orders placed for materials. 
The nature of the “ vital questions ” was generally 
understood to relate to the provision of adequate 
insurance cover, and suitable docking accommo- 
dation at the terminal port of Southampton, 
and confirmation on both points was soon forth- 
coming. In the following November, a financial 
resolution was moved in the House of Commons, to 
empower the Board of Trade to enter into an 
agreement with the Cunard Company for the 
insurance of ons, or possibly two, large passenger 
vessels, anticipated to be of the value of about 
4,500,000/. each, in the event of the ordinary insur- 
ance market being unable to undertake the full 
amount of the risk. The powers sought were duly 
obtained, and on December 1, 1930, the Cunard 
Company, having received assurances from the 
Southern Railway Company, as owners of Southamp- 
ton Docks, that a new graving dock of sufficient 
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construction. The technical basis, as has been | 
mentioned, was the provision of a “ super-Maure- | 
tania,” capable of maintaining a weekly service 
between Southampton and New York in conjunction 
with only one similar vessel, instead of the two 
additional ships previously necessary. This funda- 
mental requirement, in conjunction with the 
arrangement of suitable arrival and departure 
times at each terminal port, at once established 
284 knots as the minimum average service speed, 
to which had to be added a sufficient margin to 
ensure reliable timekeeping, almost irrespective of 
normal variations in the weather. In this respect 
a very high standard had been set by existing ships ; 
Mr. John Austin, in the paper quoted above, 
mentioned one instance of the Mauretartia’s remark- 
able timekeeping, when, in ten out of twelve conse- 
cutive crossings, she arrived alongside the pier at 
New York between 9.15 a.m. and 9.30 a.m. 

Times at the terminals play an important part in 
determining service speeds, quite apart from the 
consideration that a few hours longer on the run 
may involve the catering department in the provision 
of several thousand meals which, otherwise, would 
not be required. Most of the passengers joining 
a ship have probably travelled some distance 
overland in order to do so, and the time of sailing 
must therefore be sufficiently late in the day to 
enable this journey, or a substantial portion of it 
to be performed on the same day. Similarly, at 
the arrival port, it is desirable that the ship should 
berth sufficiently early to allow those passengers 
who have still to make a rail or road journey to 
their several destinations, to set out with the 
minimum of delay, and without being obliged 
to spend a night in a hotel. A sailing schedule 
which fails to consider the passenger’s convenience 
in such respects may afford some saving in fuel 
and other operating expenses, but is certain to 
react unfavourably on the- bookings if an alternative 
route is available, on which the timing is more 
tactfully arranged. 

The long experience of the owners enabled them 
to estimate with considerable exactitude the amount 
of passenger accommodation to be provided in the 
different classes, and thus the two main factors 
governing the size and form of the vessel were 
approximated sufficiently closely for the builders 
to proceed with tentative designs ; in the prepara- 
tion of these, Messrs. John Brown and Company, 
Limited, were able to make good use of the large 
amount of data accumulated in the construction of 
earlier vessels in the express liner class. Provisional 
estimates of the main dimensions, weights, and 
displacement having been made, an extensive 
programme of research was undertaken in the firm’s 
experimental tank to determine the most suitable 
form, with due regard to the owners’ desire to 
avoid all unusual types of hull, provided that an 
equally efficient “‘ normal” form could be evolved. 


TANK INVESTIGATIONS, 


It is officially stated that this single section of 
the research programme eventually extended to 
the testing of 22 models, each 16 ft. 8 in. long 
(200 in.), with which some 8,000 experiments were 
carried out. The Clydebank tank, a view of which 
is given in Fig. 16, page 523, is fitted with apparatus 
for the production of artificial waves, and this 
was employed to test the behaviour of selected 
models under conditions reproducing to scale those 
of a North Atlantic storm. In addition to the 





dimensions would be ready to receive the new vessel 
on her completion, “ signed and sealed the contract 
with Messrs. John Brown and Company, Limited, 
for the construction of the steamer in question.” 
The first keel plate was laid on the same day, 
a fact which, in itself, provided striking evidence 
of the amount of preparatory work that had already 
been undertaken. The view reproduced in Fig. 1, 
page 521, shows the completed vessel leaving 
Clydebank on Tuesday, March 24, 1936, while 
Figs. 2 to 15, Plates XX XI to X XXIII and Fig. 19, 
Plate X XXIV, will convey a good idea of the vessel's 
design and general arrangement, and appearance. 

It is now possible to reveal some details of the 
variety and extent of this preparatory work, both 
in the investigation of technical questions, and 


usual records of resistance and pitching in various 
‘combinations of model speed, wave length, and 
| wave height, cinematograph records were made 
of the action of the models, about 2,400 ft. of 
16-mm. film being used. This method of obtaining 
| permanent records, it was found, revealed features 
lof model behaviour which normal observation 
had failed to detect. By these means a satisfactory 
| design of fore end was gradually evolved, without 
| departing from the normal straight stem, though 
modern tendencies have been recognised in the 
adoption of a marked forward rake and rounded 
“fashion plates *’ at the stem head in place of the 
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breaking inboard, although, in any case. the height 
of the forecastle head should render this an infre- 
quent occurrence. The possibility of a green sea 
sweeping the decks is further guarded against by 
the provision of a well abaft the forecastle, into 
which a wave must first break before it can reach 
the superstructure, and from which it can find a 
ready discharge overside. One of the models is 
shown afloat in the tank in Fig. 17, opposite. 

The value of bilge keels in minimising rolling 
is well established, even in vessels of large size. 
They are fitted to the Normandie, although the 
Bremen and Europa rely instead upon Frahm anti- 
rolling tanks. Any system of internal tanks, 
however, must occupy a considerable amount of 
space, located at a point in the length of the ship 
where it would be particularly useful for other 
purposes, and in the case of the Queen Mary the 
decision was in favour of bilge keels. The resistance 
of a badly placed bilge keel can be a serious item, 
and prolonged experiments were made to determine 
their length and depth, and the most favourable 
trace on the surface of the hull, the streamlines 
over the surface of the model being caused to leave 
their own traces by chemical methods. 

In view of the prolonged vogue of the balanced or 
partially-balanced rudder, it is interesting to note 
that the rudder form adopted for the Queen Mary 
is of the unbalanced type, forming a continuous 
line with the after deadwood and streamlined with 
it. This feature, again, was the subject of an 
exhaustive series of experiments in the testing tank, 
although in this instance the more detailed examina- 
tion of the problem was deferred until the construe- 
tion of the ship was in hand. Estimation of the 
required horsepower, however, had to be undertaken 
at a much earlier stage; particularly in respect 
of the shaft bossings and their effect upon resistance, 
it was necessary to arrive at definite decisions well 
in advance of construction. As the design of 
bossings and of propellers are closely related, the 
experimental investigation of propeller size, type, 
rotation, and position had to proceed concurrently 
with that of hull design. In conjunction with the 
model hull tests, screws to the same scale were 
run behind the models in the usual manner. Larger 
model screws, 9-6 in. diameter, were also run in 
open water to determine their relative efficiencies ; 
but as these screws were still only about ,'; full 
size, the unavoidable margin of observational 
error on the models, when extended to the full 
size propellers, introduced a possibility of appreciable 
divergence from the designed performance. A 
new propeller-testing apparatus, shown in Fig. 18, 
opposite, was therefore constructed, capable of 
testing model screws up to 24 in. diameter, and 
with this, nearly a thousand experiments were made 
on 24-in. models of the ship’s propellers. The 
illustrations, Figs. 28 and 30, pages 526 and 527, 
show the form of stern, propellers, and bossing 
| adopted as a result of these investigations. 

The experimental work outlined above does not, 
by any means, exhaust the list of problems requiring 
preliminary study in some detail, which occupied 
the attention of owners and builders for a lengthy 
period before it was possible to proceed with the 
ordering of material, but those relating to internal 
arrangement, scantlings, superstructure, machinery 
design, and the main items of equipment are, 
perhaps, more suitably considered with the descrip- 
tion of these several divisions of the actual con- 
struction. A brief reference may be made at this 
juncture, however, to the necessary work of prepart- 
ing the building berth for the laying of the keel. 

The general lay-out of the Clydebank yard, 
opposite the mouth of the River Cart, had been so 
carefully planned in the first place that compara 
tively little alteration was called for in the line 
of the berth, although it was deemed advisable 
to shift the centre-line slightly, which necessitated 
a certain amount of additional piling to support 
the lower end of the ways in their revised positions ; 
but the length which had sufficed for the Lusitans 
and the Aquitania was not sufficient for the much 
greater dimensions of the Queen Mary. The 
head of the berth, when extended by the requisite 





| plain bar stem of existing Cunard liners. The 
results of numerous experiments have also been 

| embodied in the pronounced flare of the bow platin 
P Pp g 


in the material preliminaries to the actual work of | above the waterline, to prevent heavy seas from|A steel platform or bridge was therefore 


amount, rose to some 27 ft. above ground level, 


| and crossed a main line of the yard railway system. 
con- 
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. 17. Mopet or Vesset my Messrs. JounN Brown AND ComMpaNy’s EXPERIMENTAL TANK. 


structed over the railway track, high enough to 
permit of normal traffic beneath, the forward keel 
blocks being supported on box girders of substantial 
proportions. These details will be recognised in 
Figs. 23, Plate XX XVI, and 29, page 526, showing 
the stem during construction and shortly before 
launching. The same structure was continued 
down both.sides of the slip to form two platforms, 
on which were carried the footings of the steel 
stanchions required to support the shipwrights’ 
stages as building proceeded. 


ACCOMMODATION. 

It is rather a critical commentary on most modern 
practice in the constructive arts that the word 
‘ utilitarian ’’ has gradually acquired an atmosphere 
that can hardly be described as complimentary, It 
should connote supreme fitness for some particular 
purpose, but in general usage seems rather to indicate 
an association of fitness for one purpose only, with 
a complete disregard for all wsthetic considerations. 
A careful study of the Queen Mary should go some 
way to re-establish the more correct interpretation, 
for she represents exceptionally well the co-ordina- 
tion of the highest forms of science and art, for the 
most efficient performance of a definite purpose— 
that of providing safe and speedy passenger trans- 
port between the two continents of Europe and 
America. As Sir Percy Bates, the chairman of 
Messrs. Cunard White Star, Limited, has stated, 
her size and speed, outstanding as they are, have 
been determined solely by the requirements of the 
service in which she is to engage. -Her construction 
has been made possible by the direct collaboration 
of the British Government, but she is in no sense 
designed with a view to national aggrandisement. 
She is intended to be a sound commercial under- 
taking, and her dimensions, power, speed and other 
qualities, though so much in excess of any of her 
predecessors in the Cunard or White Star fleets, 
are no greater than the conditions demand. 

As previously mentioned, the basic considerations 
of design were, sufficient speed to make the round 
trip in a fortnight with the necessary margin for 
turning round at either terminal; and sufficient 
passenger accommodation to ensure an adequate 
return on the capital investment. The volume of 
traffic normally using the route could be estimated 

Fie. 18. PRope.ier-Testinc CARRIAGE. with considerable accuracy from available statistics, 
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and the owners’ experience enabled them to judge 
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how best to adjust the proportions of the different THE CUNARD WHITE STAR LINER <«“ QUEEN MARY.” 


classes. The distribution eventually decided upon 
was 740 cabin class, with the possibility of accom- 


modating an additional 36 if required ; 760 tourist| CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, CLYDEBANK. 


class, with provision also for 24 children; and | 
579 third class. Thus a full passenger list totals | 
2,139, whose transport across the Atlantic, and | 
‘ hotel” services en route, will provide full-time | 
occupation for a crew numbering 1,101 officers and | 
ratings, the latter term including, of course, 
stewardesses and other female members of the 
pursers’ staff. 

The proportion of crew to passengers is note- | 
worthy, and especially so by contrast with the | 
corresponding figures for earlier vessels. The | 
Mauretania, as originally completed, had a crew | 
of 812 to attend to the needs of 2,335 passengers | 
the numbers in the first, second, and third classes | 
being respectively 560, 475, and 1,300. The Aqui- | 
tania, seven years later, carried 3,230 passengers, | 
comprising 618 first class, 614 second class, and | 
1,998 third class; while her crew numbered 972. 
The ratio of crew to passengers for the three ships, 
at the dates of their completion, is therefore 1 : 2-875 | 
for the Mauretania and | ; 3-32 for the Aquitania, 
but only 1: 1-94 in the case of the Queen Mary. 
On the bare figures, this represents a remarkable 
advance in the standard of passenger attendance 
during a period of less than thirty years, but, in fact, 
it is even greater than the figures indicate, as both 
the Mauretania and the Aquitania were originally 
coal-burning ships, with stokehold complements 
amounting to approximately one-third of the total 
crew. In the Mauretania, indeed, the proportion 
was nearer 40 per cent. 

The competition in amenities, of which the above 
figures are symptomatic, has had far-reaching effects 
on the extent and location of public rooms, as well 
as the arrangement of the cabins themselves. The 
hotel aspects will be dealt with more fully at a later 
stage, but attention must be drawn to them at the 
outset, as they play an important part in deciding 
the internal arrangement of the hull structure, as 
well as its external appearance. For example, in 
the early days of North Atlantic steam shipping, 
no exception was taken to a survival of old packet- 
ship practice, in arranging the cabins around, and 
opening directly into, the main saloon. At a later 
stage, some degree of separation was effected, with 
the cabins grouped on either side of alleyways 
leading into the saloon. To-day, in the highest 
class of accommodation, it is considered undesirable 
to have cabins on the same deck as the public rooms 

if, indeed, the extent of those rooms leaves any 
space at all for cabins on that deck. Furthermore, 
the larger of the main rooms will pass through 
two or even three decks, thereby setting difficult 
problems to the naval architects, who must intro- 
duce strength girders of ever-increasing proportions 
to compensate for these large and numerous deck 
openings, while disguising their presence as com- 
pletely as possible. 

The great depth of the Queen Mary’s hull 
92 ft. 6 in from the promenade deck—is the direct 
outcome of such considerations as the foregoing. 
The popularity of a large liner among passengers of 

the cabin and tourist classes is intimately related to 
the proportion of outboard staterooms. This factor, 
coupled with the number of cabin-class passengers 
to be carried, required that three principal decks 
should be devoted to their accommodation; and 
at the same time it was necessary that the dimen- 
sions of their «‘ining saloon should not be restricted 
by the interposition of watertight bulkheads. 
Therefore an additional deck was introduced above 
the freeboard deck, making in all twelve complete 
or partial decks. These, in order downwards, are 
the sports deck, sun deck, promenade deck, main 
deck, and decks A to E, allocated to the passengers ; 
together with the three partial decks F, G, and H, 
the continuity of which is interrupted by holds, 
tanks, and machinery spaces, and which are utilised 
for the ship’s purposes. The extent of these several 
decks, and their location with respect to the water- 
line, are shown in the longitudinal section of the 





ship, Fig. 2, on Plate XX XI, from which it will be | 
seen that an unusually large proportion of the | ; 
passengers can enjoy the advantages of open side- | Queen Mary are bona fide smokestacks, a fact which, | intelligence of the beholder. In a hig 


lights under normal weather conditions. 
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The fore and aft disposition of the main public | contributing to a well-balanced profile. — oe 
rooms has been principally governed by the location | with experience of the relative proportions 0 r 7 
of the engine room and funnel casings; and in this | and boiler spaces, a dummy funnel, by ~~ as 
connection we may digress for a moment to observe, | position, can never appear anything but @ . te 
with approval, that all the three funnels of the| and therefore, subconsciously, an eae ‘ 


. - » - althoul” 
to the technically-trained eye, plays no small part in| product there is no place for shams, and 
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CONSTRUCTED BY MESSRS. JOHN 


the interior of the redundant casing may be devoted 
to engineers’ accommodation, a children’s playroom, 
store rooms, and the other purposes of which sundry 
modern vessels afford instances, this does not entirely 
excuse its masquerading as a funnel in a place where 
no funnel should be. 


Hutt Desian, CONSTRUCTION AND SuB-DIvIiston. 


To return to the subject of hull design and con- 
struction: The general arrangement having been 
determined in the manner outlined, and having led 
to dimensions considerably exceeding those contem- 
plated in the standard rules of classification societies, 
the designers were confronted with the problem of 
devising a satisfactory basis on which to proportion 
the various scantlings of the main hull structure. 
The vessel has been built under the special survey 
of Lloyd’s Register of Shipping, to receive the 
highest classification of that society, but, wide as 
is the range of application of Lloyd’s Rules, it was 
considered inadvisable to extrapolate so far beyond 
the normal scope of the tables as the size of the 
Queen Mary would have necessitated. An alterna- 
tive method of computing the resistance to longi- 
tudinal bending might have been the use of the 
standard laid down in the Load Line Rules, requiring 
the I/y modulus of the continuous longitudinal 
material in the midship section to be equal to 
{x d x B,d being the load draught of the ship and 
B the breadth, and f a multiplier depending upon 
the length; but in this case, also, it was felt that 
extrapolation to the length required was not 
sufficiently definite to be acceptable. The rules and 
formule of classification societies and other bodies 
‘ppointed for the guidance and improvement of 
thip construction are not arbitrary enactments, but 
Tepresent rather the codification of the best existing 
practice, amplified as required by the results of 
‘ientific investigation, tacit acceptance of which 
Principle virtually implied that the rules ought not 
to be stretched beyond their stated limits. 

Reduced to its fundamentals, the problem was 
the two-fold one of assessing the maximum per- 
missible stresses in the strength members, and 
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arriving at some measure of the maximum loads 
likely to be imposed on the ship’s structure under 
the most severe conditions that might be anticipated 
in service. To ascertain the actual stresses set up 
in a ship’s hull by her movement in a seaway is a 
process too complex for any method of direct calcu- 
lation, but experience has justified the adoption of 
empirical standards, such as the formula p = 


5 (1 + 500) capable of extension to vessels of 


increasing size without leading to disproportionately 
increased limits of stress. 

The assumption of a standard permissible stress 
implies the application of a standard bending 
moment, and the long-standing practice of naval 
architects has been to assume the vessel poised on 
the crest of a wave of a length equal to her own, or, 
alternatively, supported at the ends on two such 
waves, the trough being then at her mid-length, 
such conditions producing respectively the maxi- 
mum hogging and sagging moments likely to be 
encountered. The more severe of the two bending 
moments can then be adopted as a basis in cal- 
culating the scantlings required for longitudinal 
strength. An approximate quantitative value for 
this maximum bending moment can be obtained 
by applying the formula, B M = uae ; where W is 
the load displacement, L is the length, and C is a 
coefficient, usually of the order of 30. By inserting 
the known values, the modulus of the longitudinal 
material at the midship section is obtained. 

It might be supposed that, with increasing lengths 
of ships, some relaxation could well be allowed in 
this standard of bending moment. The length of a 
wave is not easy to measure with any precision in 
heavy weather, nor is there any precise line of 
demarcation between a “ wave” and a “swell,” 


as the terms are used in ordinary seafaring parlance ; 
but it is frequently asserted that waves do not often 
exceed 600 ft. in length, and that 800 ft. might be 
regarded as the maximum. A “swell” may, 
of course, extend to a much greater length, as in 
the classic instance of the gentle undulation, esti- 
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mated to be more than a mile long, and prac- 
tically invisible to the naked eye, which caused so 
much alarm for the stability of the old Royal 
Sovereign class of battleships, some forty years 
ago. 

In 1927, however, Mr. J. L. Kent, of the William 
Froude Laboratory, reported to the Institution 
of Naval Architects that he had observed waves 
up to 1,050 ft. long and 50 ft. high in the North 
Atlantic, from which it would appear that the 
builders of the Queen Mary were fully justified in 
using her full length in evaluating the bending 
moment, apart from the fact that the formule 
mentioned do not purport to give the actual stress 
under sea-going conditions, but only a nominal figure 
for purposes of comparison. On investigation, it was 
found that the most severe stress was induced in 
the hogging condition, over a wave of a length equal 
to that of the ship, the value of the C coefficient, 
on the actual weights and loads, being 28-7. The 
increased bending moment corresponding to this 
reduced coefficient was therefore adopted in the 
subsequent calculations. 

The most advantageous disposition of the material 
to give the requisite section modulus has been 
achieved without any radical departure from the 
practice followed, and found to be satisfactory, 
in previous large vessels. Longitudinal stiffness 
is not the only desideratum in strength design, 
and, in the opinion of the builders, should not be 
allowed to obscure the claims of transverse stiffness 
to adequate recognition. As will appear, these 
claims have been very fully considered, and ample 
provision made for them in proportioning the fram- 
ing; but, without any sacrifice in this respect, 
it was found possible to make a useful addition 
to the longitudinal strength by utilising as a 
portion of the structure, the inner bulkhead of the 
wing oil bunkers. These bunkers, as will be seen 
from the plans of F, G, and H decks, Figs, 12, 13 
and 14, on Plate XX XIII, extend from the forward 
engine-room bulkhead at frame 136, to the forward 
bulkhead of No. 1 boiler room, at frame 259; and 
at the level of G and H decks the inner bulkhead 
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structure is continued forward, through the water" | 
softening room to frame 270. 

In the longitudinal girder represented by the | 
hull, the bottom shell plating, and the upper strength 
decks and topsides represent the flanges ; and these | 
have therefore been increased in thickness to provide 
the necessary concentration of area to resist defor- 
mation. The bottom shell plating, which is mainly 
subject to compressive loading, has been made 
1-20 in. thick, as compared with 1-14 in. in the 
side shell plating. The topsides and upper strength 
decks, in which high elastic-limit steel has been 
extensively employed, are double-plated. The 
promenade deck is the uppermost strength member 
of the main hull girder, the erections above this 
level not being intended to resist the full stresses 
longitudinally, and in this deck the combined 
thickness of the plating and doubling amounts to 
1-26 in. The deepening of the girder formed 
by the hull, in successive ships of increasing length, 
provides an interesting comparison ; in the Maure- 
tania the shelter deck was the upper strength deck, 
in the Aquitania the bridge deck had become the 
top flange, and now, in the Queen Mary, it has been 
raised to the promenade deck. The thickness 
of the plating, in view of the use of high elastic- 
limit steel, is another instance of the caution exer- 
cised in the design; the properties of the material 
would have permitted a considerable reduction 
in thickness, compared with the thickness necessary 
with ordinary ship steels, but the builders preferred 
to take only a partial advantage of the higher 
limit of proportionality in determining the scant- 
lings. 

Reference has been made to the importance 
attached to transverse stiffness. There are, of 
course, standards in use for the determination of 
transverse strength, which were laid down by the 
Load Line Committee and are fully adequate for 
all ordinary requirements; but a vessel of the 
dimensions of the Queen Mary presents an entirely 
special case, for which the customary employment 
of channel frames with an occasional web stiffener 
would be quite insufficient. In the solution of this 
problem, however, as in others arising from the | 
great size of the ship, experience with earlier large | 
vessels proved of great value. The construction 
adopted may be described as an extension of the 
Aquitania technique, deep web frames, at every 
third frame space in the lower part of the hull, 
being worked as an integral part of the structure. 
The majority of them are 48 in. deep below E 
deck and 36 in. deep in the *tween decks, but some 
are extended to form, in effect, partial bulkheads. 
The intermediate frames, spaced at 36 in. apart 
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to 24 in. by stages which are indicated on the tank- 
top plan, Fig. 15, Plate XXXIII. From the same 
plan it will be seen that no oil is carried in the 
double bottom. The amidship spaces beneath the 
engine and boiler rooms are utilised for reserve 


| feed water or (in the case of the engine-room tanks) 


for hotwell overflow, and the wing spaces contain 
water ballast or fresh water for domestic purposes, 
The forward deep tank, however, may be used for 
either oil fuel or water ballast. Fig. 21, Plate XXXV, 
shows a number of interesting details to which 
some reference has been made above, while Figs. 22 
and 23, Plate XX XVI, are, respectively, views of the 
stern and bow, where, as stated, the frame spacing 
is reduced. 

The transverse strength of the bottom flange of 
the hull girder, as represented by the construction 
of the double bottom, has its counterpart in the 
top flange in the heavy scantlings of the various 
decks, more especially in the upper part of the 
hull, where channels of a section considerably in 
excess of normal practice are used. The beams 
employed are, in fact, of heavier section than would 
be given by a proportional extrapolation from more 
normal spacings and spans, those of the upper decks 
being 11 in. deep, and those supporting the lower 
decks, 10 in. Owing to the great beam of the ship 
it was thought advisable, in addition, to add a 
reverse angle over the larger spans. Intermediate 
support is given by four rows of pillars under the 
main longitudinal girders, and advantage is also 
taken of the casing bulkheads wherever possible. 
The larger spans are further reinforced by supple- 
mentary fore-and-aft girders disposed between the 
main girders. 

Although the public rooms are of such large size, 
the decks themselves are designed to be more than 
mere areas of more or less free plating. They form 
part of the structure and are so interconnected by 
pillars as to be mutually supporting, the cumulative 
superimposed loads being transmitted to the lower 
parts of the structure by “ pillars” which are thus 
described only by conventional usage, being in 
actual fact built columns of exceptionally substantial 
construction. Evidence of the unity of the complete 
hull girder is provided by the treatment of the 
larger deck openings resulting from the arrangement 
of public rooms. For example, the dome of the 
cabin-class dining saloon which rises through A and 
B decks (the saloon itself being on C deck) is sur- 
rounded and surmounted by additional strengthen- 
ing, a system of transverse bulkheads passing over 
its crown to connect the two sides of the ship. The 
cabin-class lounge also, which is situated on the 
promenade deck, but extends upwards through the 
sports deck and sun deck, required special measures 


and boiler spaces, are of channel section, 12 in.| to maintain the strength of the adjacent structure, 
deep in the oil bunkers, and 11 in. deep in the| and here is found the unusual feature of braced 
‘tween decks. It is stated that the strength | lattice girders. 
modulus of the combined system of channels and | As previously explained, the promenade deck 
web frames is considerably in excess of the standard | forms the top member so far as concerns the longi- 
prescribed by the Load Line Committee. The | tudinal resistance to bending of the hull as a whole, 
arrangement of the oil bunkers along the greater|and it is not intended that the decks above the 
part of the ship’s side, already noticed as an advan-| promenade deck should relieve it of this duty, or 
tageous factor in contributing to the longitudinal | become exposed to the severe stresses resulting from 
strength, also assists to promote the transverse| motion in a seaway. Three expansion joints, as 
rigidity of the structure by permitting the incor- | indicated in Figs, 3 and 4, Plate XXXI, are therefore 
poration of a number of divisional bulkheads. | provided in the structures above promenade-deck 
The spacing of these being comparatively close, a| level to prevent undue stress concentration in 
considerable accession of transverse strength is| parts not specifically designed to resist it, but 
obtained by their presence. | this is not to say that the upper works are in any 
The cellular double bottom, some idea of which| way of light construction. In these, as in other 
may be obtained from the progress view given in| decks, special care has been taken to produce a 
Fig. 20, Plate XXXV, extends for the full length | structure of great stiffness. The beams of the sun 
of the vessel between the forward and after peak | deck and sports deck are channels 9 in. deep, and 
tanks, and is 6 ft. ix depth. Longitudinally, it | throughout the upper decks special arrangements of 
is divided by two watertight girders and five inter-| girders have been worked to ensure that these 
costal fore-and-aft girders, and as the floors are | erections are, in proportion, as substantially built 
solid throughout, the bottom framing as a complete |as the main hull. The builders claim with justice 
structure possesses exceptional strength. Where| that nothing has been left undone to render the 
additional stiffening is needed, as in way of the| structural design fully adequate to the severe test- 
shaft brackets, it is provided by deep floors, in| ing that a large high-powered vessel must expect 
conjunction with superimposed partial bulkheads to receive in heavy weather on the North Atlantic. 
extending up into the ‘tween decks. Over the! Two very important strength members, connect- 
greater part of the length, as mentioned, the spacing | ing the upper and lower portions of the hull girder, 
of the frames is 36 in., this spacing being main-| have now to be described, these being the cast- 
tained from frame 78, which is abaft the main engine | steel stem bar and stern frame. The stem casting is 
rooms, to frame 252, which is approximately | shown in Fig. 24, Plate XX XVII, assembled in the 





at the mid-length of No. 1 boilerroom. Towards the shops of the makers, Messrs. Thos. Firth and John 
bow and stern the spacing is progressively reduced | Brown, Limited, Sheffield. In the short space of a 


few years the old-established form of stem, in which 
the bow plates were riveted flat against a stem bar 
forming a continuation, in still earlier days, of the 
bar keel, has given place to a rounded construction, 
having considerable forward rake. This form has 
been adopted in the Queen Mary, but the stem itself, 
instead of being built up from plate, consists of 
five castings placed end to end, of U-shaped section, 
and varying in thickness from a maximum of 4 in. 
at the upper end to 1} in. at the lower end, where 
it is attached to the plating of the forefoot. 

The sectional method of construction was neces- 
sary on account of the great length of the complete 
stem, totalling approximately 130 ft. As a single 
steel casting of this length would contract in cooling 
to the extent of rather more than 2 ft., practical! 
considerations made some subdivision essential. 
Even so, as the sections varied in length between 
22 ft. and 30 ft., special precautions had to be taken 
in moulding and in cooling, to avoid distortion and 
the formation of “ pulls” due to the shrinkage. 
The variation in section also required the positions 
of the feeding heads to be selected with care, as 
in three of the sections the thickness varied from 
4 in. to 1} in., and in a fourth, from 3} in. to 
1} in. 

The stern frame, as in the case of the similar 
castings for the Mauretania, Aquitania and other 
outstanding vessels, was manufactured by Messrs. 
The Darlington Forge, Limited, and, like the stem 
casting, was constructed in five sections, the 
aggregate weight amounting to approximately 
190 tons. The complete assembly in the makers’ 
works, at Darlington, is illustrated in Fig. 25, 
Plate XX XVII. The outer and inner shaft brackets, 
formed, respectively, in four sections and two sec- 
tions, were also obtained from Darlington, together 
with the two castings for the rudder, the latter 
being illustrated by Fig. 27, Plate XXXVII. The 
outer brackets, one of which is shown in Fig. 26, 
weighed 180 tons, and the inner brackets 120 tons. 
The combined weight of the rudder castings 
amounted to about 110 tons. 

For the moulding of these exceptional castings, 
which are stated to be the largest of their kind 
ever produced either in this country or abroad, 
four brick-lined watertight pits were constructed, 
in which the moulds were built up. The acid open- 
hearth steel was obtained from two furnaces, each 
of about 60 tons capacity, and in casting the larger 
pieces both were employed, each with its own ladle. 
The metal was bottom-poured from the two ladles 
simultaneously, the casting operation taking about 
three-quarters of an hour. The complete process 
of manufacture, from the construction of the pat- 
terns and the preparation of the moulding pits to 
the final machining and testing, occupied about 
eighteen months. The finished castings were 
despatched by special train to Middlesbrough and 
thence by sea direct to the Clydebank shipyard. 

The remaining hull castings of particular note 
are the four steel stern tubes, and these, like the 
stem castings, were supplied by Messrs, Thos. Firth 
and John Brown, Limited, Sheffield. In common 
with the castings already mentioned, the stern 
tubes are of exceptional dimensions, the outboard 
pair of tubes, which are the larger pair, measuring 
26 ft. in length and 35 in. in internal diameter. The 
walls of the tubes are 4 in. thick, and the radial 
thickness of the end collars 9 in. The tubes were 
cast vertically to ensure concentricity, and presented 
special problems in the moulding on account of the 
fluid pressure of the metal under the head imposed 
by the great length of the castings. The construc- 
tion of the mould, while strong enough to with- 
stand such pressures, had to be such that the casting 
could contract freely in cooling. Special precau- 
tions were also adopted to maintain the core truly 
central within the mould. To ensure soundness, 
especially in the thicker metal of the collars, feeder 
heads of generous proportions were used, 35 tons 
of steel being poured to produce castings weighing 
slightly under 17 tons when finished. a 

Previous to the loss of the Titanic, no definite 
rules were laid down, governing the number and 
position of watertight bulkheads in large passenget 
vessels, other than the general requirement that 
there should be a collision bulkhead, an after 
bulkhead forming a compartment to enclose the 
stern tube or tubes, and a bulkhead at each end 
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ae 
of the machinery space. Any additional subdivision 
depended upon the judgment of builders and 
owners, and although in practice the views of the 
classification societies were usually embodied in the 
design, there was no statutory authority to compel 
their adoption. 

The investigations set on foot as a result of the 
Titanic disaster covered many matters of ship 
design and equipment besides that of subdivision. 
Rules for the positioning of bulkheads were issued 
by the Board of Trade in 1915, but proved to be 
not entirely adequate. The Board therefore 
appointed an Informal Bulkheads Committee to 
review the question, and the results of its delibera- 
tions, which extended from 1920 to 1924, were 
incorporated in the revised Rules for the Construc- 
tion of Passenger Ships, issued in 1928, and, with 
certain modifications, were adopted by the 1929 
International Conference on the Safety of Life at 
Sea. Effect was given to the recommendations of 
the Conference by a Convention which came into 
lorce on July 31, 1931, to which the Board of Trade 
subscribed on behalf of Great Britain, and the 
requirements therein specified have been complied 
= in arranging the subdivision of the Queen 
mary. 

The subdivision is based on a maximum moulded 
draught of 38 ft. 9 in. ; the freeboard to C deck, which 
is the “ bulkhead deck” as defined in the rules, 
being 16 ft. 6 in. The standard of subdivision is 
such that the vessel will remain afloat with any 
three adjacent compartments open to the sea, as 
may be seen by reference to the floodable length 
diagram in Fig. 32, above. ‘The “factor of 
subdivision,” by which the floodable length is 
multiplied to give the maximum permissible length 
of one compartment, is 0-336, a figure which has 
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| been obtained without taking into consideration 
the additional subdivision afforded by the longi- 
tudinal bulkheads of the oil bunkers, or the inner 
shell which extends throughout the length of the 
two engine rooms. It may be noted that the length 
of the vessel between perpendiculars is 65 ft. in 
excess of the maximum provided for in the standard 
diagrams issued by the Board of Trade. 

In addition to the bulkheads at the statutory 
spacing required by the Convention, the design of 
the Queen Mary includes two additional bulkheads 
within the limits of the machinery space, thus 
reducing considerably the possible extent of flooding 
due to damage in the engine or boiler rooms. 
Between the shaft tunnels a further longitudinal 
watertight bulkhead has been introduced, extending 
up to the watertight flat along E deck between the 
after perpendicular and frame 87, which would also 
tend to localise the effect of damage in the machi- 
nery spaces. As previously mentioned, the double 
bottom is devoted to tanks for reserve feed water, 
domestic water supplies, and water ballast, which, 
being necessarily kept separate, form so many 
additional compartments. There are, in fact, 
approximately 160 separate watertight compart- 
ments below the bulkhead deck. It goes without 
saying that such detailed subdivision has involved 
the provision of a very complete system of water- 
tight doors, with the requisite control gear and 
indicating apparatus, but the description of this 
may be deferred with advantage, until it can be 
considered in conjunction with the other items of 
navigating and control equipment. 

The appearance of the Queen Mary is already 
familiar to the general public, but one or two 
features contributing to the broad impression invite 
some attention. The bold sheer which characterises 
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the Aquitania has been retained in her successor 
and the progressively decreasing height of the three 
funnels, together with the raking stem, rather tends 
to accentuate it. The decision to shorten the two 
after funnels, it should be mentioned, was not taken 
on esthetic grounds, although the effect is certainly 
to strengthen the impression of speed, but as the 
result of experimental research with a model in a 
wind tunnel, with the object of ensuring, as far as 
possible, that the funnel gases would be carried 
clear of the open deck spaces. The model was fitted 
with a complete superstructure, funnels, ventilators, 
boats and all other deck obstructions which might 
affect the flow of air, and was tested in a tunnel, 
one side of which consisted of plate glass. Fans 
delivered a strong head wind through the tunnel, 
and simultaneously blew smoke up the funnels, and 
drew air into the ventilators, thus simulating the 
main factors influencing the flow of smoke over 
the complete structure. Thus, by systematically 
varying the height and shape of the model 
funnels, the most satisfactory proportions were 
determined. 

The vessel is rigged with two pole masts, and 
for the same reason that the apparently straight 
lines of a Grecian temple are always slightly curved 
—the rake towards the stern of the masts and the 
funnels increases progressively, that of the fore- 
mast being 14 in. per foot, of the three funnels 
respectively 1} in., 14% in., and 2 in. per foot, and 
of the mainmast 2% in. per foot. ‘Fhe bridge front 
is rounded, as shown in Figs. 33 and 34, page 530, 
and the forward ends of the decks in the super- 
structure are stepped back in conformity with it, 
the after ends of these decks being terraced in 
succession towards the stern, where A deck is open 
for a length of about 30 ft. A striking feature of 
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bed was accurately copied in clay, and a scale 
model of the launching ways constructed in it. 
A wooden model of the ship, 200 in. long, and 
complete with propellers, shaft bossings and launch- 
ing appendages, was repeatedly launched into the 
tank, while elaborate records were taken, graphi- 
cally and by cinematograph, of its motion at all 
points of the travel. Particularly it was desired 
to study the immersion and lifting of the stern, 
and the water resistance of the hull with the 
attached cradle, as a check on the calculated values. 
The data obtained proved of great value, and 
enabled a more accurate estimation to be made of 
the actual launching conditions than would have 
been possible from calculation alone. 

The groundways were laid on tiers of blocks 
carried on a timber grillage, which in turn was 
supported by closely spaced piling for some 300 ft. 
of the length. In view of the exceptionally high 
pressure at the moment of lifting, the Oregon pine 
used for the blocks was subjected to a series of 
compression tests in a hydraulic press, the maximum 
load being 130 tons. Details of these tests were 
given in Mr. MeNeill’s paper, and need not be 
repeated, but it may be mentioned that the caution 
which inspired them was fully justified, as the 
strength of the timber, as given in certain text- 
books, was found to be considerably in excess of 
the fact. 

The holding and releasing gear followed the usual 
practice of Messrs. John Brown and Company, 
Limited, but was, of course, of larger size than any 
previously used. There were three pairs of triggers, 
operated by electrically-released falling weights, and 
so designed that any one pair was sufficient to hold 
the ship. The design allowed for an ample factor 
of safety, but as an additional precaution, one pair 
of triggers was tested hydraulically with a load of 
300 tons, which it withstood without any sign of 
distress. Four hydraulic rams were fitted at the 
head of each sliding way, capable of applying a 
total force down the ways of 550 tons. 

As it was anticipated that the load on the fore 
poppets, when the stern lifted, would approach 
9,000 tons, a number of alternative methods of 
construction were examined before the decision 
was reached to adhere to the procedure which had 
proved satisfactory in the cases of previous large 
ships launched from Clydebank. The poppets con- 
sisted of vertical timbers of Oregon pine, 12 in. 
square, carried up to a shelf plate 32 ft. long, sup- 
ported by large brackets riveted through double 
angles to the shell. A bracket was fitted at every 
frame, the total number being 14 on each side, 
but for purposes of calculation it was assumed that 
only the first three brackets would be carrying the 
load when the stern lifted. 

As the removal of the bilge and bottom blocks 
and shores, on which the weight of the hull was 
carried during construction, would have left only 
the transverse bulkheads and the boiler-room pillars 
to transmit the load from the ways to the upper 
structure, it was necessary to introduce a con- 
siderable amount of internal shoring to provide the 
requisite stiffness during launching. Steel columns 
of A form were therefore fitted at intervals of three 
frame spaces, with their lower ends spread to the 
width of the ways over the tank-top, and the upper 
ends connected to the girder coaming of the boiler- 
room casings. Some wood shoring was also fitted 
in way of the fore poppets. Four Fereday-Palmer 
stress meters, lent by the Admiralty, were used to 
record the stresses set up as the ship proceeded 
down the ways, two being placed on the promenade 
deck and the other two on the tank-top, one of the 
latter being arranged to measure the transverse 
stresses. Visual observations of the longitudinal 
“breakage” were made by means of telescopes 
mounted on the promenade deck and trained on 
seale battens ; and the movement of the ship as a 
whole was recorded by cinematograph cameras, 
one being placed on the broadside and a second 
carried on the arm of a tower crane swung over the 
forward end of the berth. The time-travel record 
was taken electrically by two separate systems ; 
and, in addition to the film from the forward 
camera, the vertical angular movement was observed 
by means of a short- period pendulum and checked 
by a Sperry gyroscopic pitch-recorder. It is 


probable that no vessel has ever had her behaviour 
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during launching recorded with such domaiabidina 
at all stages of her travel. 

Chain drags totalling 2,350 tons in weight were 
used to check the ship when afloat, these being 
disposed in three piles of 55 tons each, three of 
60 tons, two of 65 tons and 10 of 70 tons, on each 
side of the slip, the arrangement being that the 
first drags should come into action when the fore- 
poppets were 20 ft. past the way-ends. The 
remarkable accuracy with which their effect, and 
that of the other resistances, was predicted was 
shown by the records and by the actual movements 
of the drags, the predicted travel being 1,194 ft. 
and the actual travel 1,196 ft. The ways were 
lubricated with sperm oil, soft black soap and 
melted Tallene, and, as in the case of other launching 
details, careful experiments were made beforehand 
to ensure that the coefficient of friction under the 
working load was within the desired range. 

The removal of the keel blocks and shores began 
five days before the launch, 50 blocks and a small 
number of tumbling shores being left in position, 
to be tripped as the ship moved. A bottle of 
Empire wine was used by Her Majesty in the 
naming ceremony, and, although the weather, from 
the spectators’ point of view, could only be described 
as deplorable, the launch itself was satisfactory in 
every particular, and in little over an hour the 
great vessel was safely moored in the fitting-out 
basin. Fig. 35, page 534, shows the ship entering the 
water, while Fig. 31, page 529, she will be seen afloat 
immediately after she had been brought up. The 
view reproduced in Fig. 36, page 534, shows the 
vessel at a later stage in the fitting-out basin, 

The following table, principally compiled from 
Mr. J. M. MeNeill’s paper read before the Institution 
of Naval Architects, conveniently summarises an 
undertaking which, although only one stage in 


the production of the complete ship, was very | is 


justly described by Sir Westcott Abell in the 
discussion as “‘ a very scientific achievement ” :— 


Length of ship, overall ... 1,019 ft. 6 in. 
Length between n perpendiculars ... 965 ft. 


Breadth mould 118 ft. 

Launching weight of hull.. 35,500 tons. 

Weight of sliding ways and cradle 1,200 tons, 

Length of standing ways 942 ft. 6 in. 
813 ft. 


Length of sliding ways 
Déclivity of keel ... 


3 #i in. per foot. 
Declivity of chordjof standing ways 


x in. per foot. 


Camber of standing ways 1 ft. 6 in. 
Breadth of each sliding way ‘ 10 ft. 6 in. 
Spread of ways, centre to centre.. 29 ft. 6in. 


Slope of ways towards centre of lin. in 10 ft. 6in. 


berth 


Area of sliding surface dad 17,073 sq. ft. 
Initial mean pressure on grease . 2-15 tons persq. ft. 
Depth of water over way ends ..._ 11 ft. 6 in. 
Travel when stern lifted ... --- 629 ft. 
Total travel 1,196 ft. 
Total weight of drags 2,350 tons. 
Load on fore-poppets when stern 
lifted one 8,325 tons. 


2,380,000 ft.-tons. 
5-03 tons per sq. ft. 
439 ft. 

25-5 ft. per second. 


Minimum anti- tipping moment . 
Maximum pressure over way -ends 
Corresponding travel 

Maximum velocity during launch 

Mention should be made, in connection with 
the launch, of the extensive preparatory work 
carried out by the Clyde Navigation Trustees in 
deepening the river opposite the berth, and in 
widening the channel past the fitting-out basin, 
whence the liner’s stern projected about 150 ft. 
into the river. But for the full co-operation of the 
Trust, and subsequently of the Clyde Lighthouses 
Trust, which controls the lower reaches through 
which the Queen Mary had to pass to gain the sea, 
her construction at Clydebank would not have been 
possible. 

The journey down the Clyde from the builders’ 
yard to the Tail of the Bank on Tuesday, March 24 
last, was timed to begin at 10.30 a.m. but an un- 
expectedly rapid rise of the tide enabled the start 
to be made about half an hour ahead of the pro- 
gramme, Attended by a fleet of seven tugs, inclu- 
ding the powerful tender Romsey, which had been 
sent from Southampton for the purpose, and watched 
by crowds totalling many hundreds of thousands, 
on both banks of the river, the Queen Mary was 
manosuvred stern first into the channel, and at 
10.25 steam was admitted to her own main engines. 
A certain amount of difficulty was experienced in 
negotiating the bends at Dalmuir and Bowling ; 
but by 12.40 the latter bend was passed, Dumbarton 





twenty minutes later, and Port Glasgow at 1.40 p.m. 








The Tail of the Bank was reached in another niet 
minutes, and at 2.25 p.m. the vessel anchored for 
the night to hoist in her 24 lifeboats, which had 
been towed down in advance to lighten her for 
the river passage, and to complete preparations 
for the voyage to Southampton for dry-docking. 
Trimmed on an even keel before leaving Clydebank, 
she was drawing 33 ft. 6 in., forward and aft. 

On the following day the Queen Mary left for 
Southampton, where she arrived early on March 27, 
entering the King George V graving dock on the 
afternoon of the same day. Twelve days later, on 
April 8, after the bottom had been cleaned and 
painted and the propellers changed, she left the 
graving dock for the Ocean Dock ; and on April 15 
she left Southampton again for the Clyde, anchoring 
off Gourock on April 17. On the following day she 
ran a number of speed trials off the coast of Arran, 
and. according to the timings of unofficial observers 
reached a speed on one occasion of 32-84 knots. 
She then returned to the Tail of the Bank, and 
on the evening of April 19 left again for Southampton 
to be prepared for handing over to her owners. A 
broadcast message sent from the ship by Lord 
Aberconway, the chairman of Messrs. John Brown 
and Company Limited, stated that “ the speed and 
the trials of the Queen Mary have been in every 
way successful and the performance of the vessel 
has amply fulfilled our expectations.” It may be 
recalled that when King Edward visited the vessel 
at Clydebank on March 5 it was announced that 
the estimated service speed was disclosed to him 
as 29 knots, from which it is evident that there is a 
considerable margin of power and speed to meet any 
competition likely to be encountered in the imme- 
diate future. The type of machinery adopted is 
one possessing a great capacity for sustained high 
output, and if the history of previous express liners 
any guide it is probable that the maximum 
capabilities of the Queen Mary may not be realised 
until she has been in service for several seasons. 
It is certain, however, that in her the Cunard White 
Star Line have a vessel fitted in every way to uphold 
the British prestige in the North Atlantic. 

As a fitting conclusion to this part of our article 
we may refer again to Fig. 1, page 521, showing 
the vessel on her way down the Clyde on March 24, 
and may also give a short chronological summary 
of the building of the Queen Mary for convenience 
of reference. As mentioned in our introduction, 
the first official announcement was issued by the 
Cunard Line on May 13, 1930, and merely stated 
that tenders had been invited. The following table 
outlines the subsequent history :— 


December 1, 1930 Contract signed, and first keel- 


plate laid. 

December 12, 1931 Work suspended owing to industrial 
depression. 

April 1, 1934 Work resumed. 


September 26, 1934 The vessel was launched by Her 
Majesty Queen Mary. 


1936. 

March 24... . Departure from Clydebank for the 
Pail of the Bank. 

March 25... ... The vessel left the Clyde for 
Southampton. 

March 26... . Arrival at Southampton. 

March 27... .. The vessel entered King George V 
graving dock, where the hull was 
cleaned and painted and the 
propellers changed. 

April 8 a — and transferred to Ocean 

iock 

April 15 ... . Left Southampton for trials. 

April 17 ... . Arrived off Gourock. 

April 18 ... . Speed and other trials off the Isle 
of Arran. 

April 20 ... . Arrived at Southampton to prepare 
for handing over. 

May 12 ... .. The vessel officially handed over 


to Cunard White Star Limited. 








British STANDARD SPECIFICATION FOR COLLIERY- 
Bert Fastreners.—Collieries using conveyor belts have 
long felt the need for establishing uniformity in the sizes 
of parts of fasteners used for flat, semi-troughed, and 
fully-troughed belts. Hence, at ‘the request of the 
Mining Association and others, a committee was appointed 
some time ago to undertake the pre paration of an 
appropriate British Standard Specification. This has 
now been issued by the Publications Department of the 
British Standards Institution, 28, Victoria-street, London, 
8.W.1, price 2s. 2d. post free. It is designated No. 660- 
1936, and refers to one- -piece, two-piece, three-piece, and 
multi-piece belt fasteners. The principal feature of the 
publication lies in the adoption throughout of a uniform 
size of lug, thus securing interchangeability of fasteners, 
whether of the same or of different types. 
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PERSONAL. 


Sm Epwarp Houtanp, J.P., and Sim Henry May- 
nuny, G.C.B., who were appointed members of the 
London Passenger Transport Board on its formation in 
1933, have been appointed to be members of the Board 
for a further pouied of three years on the expiration of 
their present appointments, on the 17th instant. 

We are informed that a collaboration agreement, 
involving the pooling of nearly one thousand patents 
on fluid transmissions, has been reached between the 
British and German interests principally concerned. In 
this country the Vulcan-Sinclair group, headed by 
Messrs. Hypravirc Courting AND ENGINEERING 
Company, Limrrep, Isleworth, operates under a cross 
licence agreement with Mesars. Deutsche Schiff -und 
Maschinenbau A.-G., Bremen, incorporating Messrs. 
Valean-Werk, Hamburg, where the Vulean fluid coupling 
was first developed for marine propulsion according to 
the designs of Profeasor-Dr. Féttinger. A subsequent 
agreement was made with Mesers. J. M. Voith Maschinen- 
fabrik, Heidenheim. To this collaboration has just 
been added the patent and development work in duid 
transmission carried out by Messrs. Allgemeine Electrici- 
tits Gesellschaft, Berlin, and Professor-Dr. Féttinger. 
We understand that already a number of fluid torque 
converters are being manufactured in this country under 
the pooled patents 

We are informed that Messrs. Mannestmnannréhren- 
Werke, A.-G., Diisseldorf, have entered into an agree- 
ment to exchange their interest in Messrs. The British 
Mannesmann Tube Company, Limited, for an equivalent 
amount of preference shares of Messrs. Unrrep TuBE 
(Hotpues), Limrrep, Shell-Mex House, Victoria- 


embankment, London, W.C.2, a newly-formed company | 
of which the equity is held jointly by Messrs. Stewarts | 
Investments, | 
It is a condition of the agreement that the | 


and Lloyds, Limited, and Messrs. Tube 
Limited, 
use of the name British Mannesmann Tube Company, 
Limited, will be discontinued within six months after the 
official date of the rearrangement 

Messrs. Larptaw, Drew anp Company, Limrrep, 
owing to expansion of business have taken new and 
larger works at 9, Tower-street, Leith, Edinburgh 6. 

Messrs. Bunt Motors, Grey Friars Works, Ipswich, 
have appointed Mr, 8. F. Steward to be sales manager. 
Mr. Steward has been associated with the company for 
fifteen years, and has held the positions of designer and 


of sales engineer 


The receiver appointed some eighteen months ago on 


behalf of the debenture holders of Mesars. Harsory, 
Davey anp Company, Limrrep, Sun Foundry, Dewsbury 

now retired, and the firm has been 
re-established in conjunction with Messrs. SuLZER 
Brorners (Lonpon), Lirrep Messrs. Sulzer have 
taken over Messrs. Hathorn, Davey, as a going concern, 
and intend to retain the present personnel, which, 
together with their own staff, will form a nucleus for the 
anticipated expansion. The new board contains three 
members of the old directorate. Messrs. Sulzer intend to 
extend and adapt the Leeds works to cover the manufac 


road, Leeds, has 


ture, in the first instance, of their range of centrifugal | 


pumps, and, later, of their other products. They also 
intend Hathorn, Davey to continue to produce 
their own specialities 

Messes. Tur Bicur 
Winterthur, Switzerland 
Brothers, Winterthur, have 
lieence agreement for the turbo-charging of their four- 
stroke Diesel engines on the Biichi system 


Messrs 


Synpicate, 20, Salstraase, 
inform us that Messrs. Sulzer 
now concluded a general 








Launcen or H.M.S8. “ Purriw.”—H.M. Coastal Sloop 
Puffin was launched on May 5 from the shipyard of 
\lexander Stephen and Sons, Limited, Lint- 
house, Govan, Glasgow, S.W.1. The vessel is the second of 
two coastal sloops which are under construction at 
Messrs. Stephens’ shipyard for the British Admiralty. 


Messrs 


ANNUALS AND Kererence Books Errata.We 
regret that in our notice of the Mercantile Year Book and 
Directory of Exporters, which was published under this 
heading in our issue of May 1, the title was wrongly stated 
Mercantile Year Book and Dictionary, and that the 
wddress of the publishers was given as 32, and not as 52, 
Bishopagate, London, E.C.2 


as 


INTERNATIONAI ASSOCIATION FoR BRIDGE AND 
STRUCTURAL ENGINBERING..—A provisional programme 
of the second congress of the International Association 
for Bridge and Structural Engineering, which, as stated 
on page 424, ante.is to be held in Berlin from October 1 
to 8, has now been issued. There will be nine technical 
sessions, followed by a c:osing meeting, held on October 8, 
while an official conchiding ceremony will take place on 
October 11. A number of receptions, visits and other 
functions are being arranged he subject to be dis- 
cussed include the toughness of steel for calculating and 
dimensioning structural steelwork, especially when 
statically indeterminate ; stressing and factors of safety 
in reimforeed-conerete structures; practical questions 
relating to welded-steel structures ; the caleulation and 
jesign of reinforeed-concrete bridges and structures ; 
research on details of welded and riveted-steel structures ; 
the use of steel in bridges, structures, and hydraulic 
work; conerete and reinforeed concrete in hydraulic 
engineering; and research into building ground. The 
secretariat of the Association is at the Swias Federal 
Institute of Technology, Ziirich, while the offices of the 
German Organising Committee are: Care of General. 
inspektor fir das deuteche Strassenwesen, 
Platz 3, Berlin, W.8. 








ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
oo to the Department at the above address, 
the reference number being quoted in each case. 

Boiler Plant, comprising water-tube boiler, super- 
heater, pulveriser, burners, &c. Melbourne City Coun- 
ceil; June 15. (T.Y. 30,157.) 

dir Compressor, engine-driven. Ministry of Public 
Works, Cairo, Egypt; June 9. (T.Y. 30,164.) 

Travelling Pulley Blocks and Track. Public 
Department, Pretoria ; June 12. (T.Y. 30,167.) 

Weighing Machinery, comprising platform weighing 
machines, counter seales, Béranger balances, and 
measures of length. Ministry of Commerce and Industry, 
Cairo, Egypt; July 14. (T.Y. 30,169.) 

Steel Bridgework. South African Railways 
Harbours, Johannesburg ; June 15. (T.Y. 30,170.) 


Works 


and 








BOOKS RECEIVED. 


The British Chamber of Commerce, Paris. Annual 
Report for 1935, with List of Members and Associates. 
Paris: Offices of the Chamber 

Der Aufbau der Zweistofflegierungen. Eine kritische 
Zusammenfassung. By Dr. px. Las. M. HANSEN. 
Berlin; Julius Springer. [Price 87 marks.| 

Actualités Scientifiques et Industrielles. No 
Involutions Cycliques Appartenant a une Surface 
Algébrique. By Pror. Lucten Gopravux. [Price 
12 franes.| No. 274. Les Deéfinitions Modernes de la 
Dimension. By Pror. Grorces Bovuicanp. [Price 
12 francs.}] No. 302. Les Théorémes de la Moyenne 
pour les Polynémes. By Pror. J. Favarp. [Price 
15 franes.} No. 305. Séries Lacunaires. By Pror. 
S. MANDELBROJT. § [Price 12 francs.) No. 323. 
L’ Arithmétique dans les Algébres de Matrices. By 
Craupe CuHevatiey. [Price 10 francs.] Paris: 
Hermann et Cie 

Stavba Zdymadla u Vraného nad Vitavou a Jeji 
Hospodatské i Socialni Disledky By J. Barrovsky. 

Nidkladem. Reditelstvi pro Stavbu Vodnich 


270. Les 


Prague 
Cest. 
Department of Scientific and Industrial Research. Forest 
Products Research Records. No. 8. Strength Tests 
of Structural Timbers. Part 2.° General Procedure of 
Selecting and Testing Joists, with Data British 
Columbian Douglas Fir (Pseudotsuga Douglasii Carr.) 
By C. J. Cuapire and E. H. Nevarp. London: H.M. 

Stationery Office. [Price 6d. net.] 

Ministry of Health. Rates and Rateable 
England and Wales. 1935 to 1936. London: 
Stationery Office. [Price ls. net.]} 

Mitteilungen aus dem Institut fir Baustatik. No. 6. 
Biegungsbeanspruchung der rechteckigen Platte als 
Wand eines Flissigkeitsbehilters. By Dr. sc. TECHN. 
H. Frirz. Leipzig Gebr. Leemann & Co. [Price 
4 marks.) 

Commonwealth of Australia. Council for Scientific and 
Industrial Research. Technical Paper No. 19. 
Discussion of Special Tests on the Compressive Strength 
of Green Kari (Eucalyptus diversicolor). By I Nn 
LANGLANDS. Bulletin No. 95. Radio Research Board. 
Report No. 9. Melbourne : Council for Scientific and 
Industrial Research. 

Willing’s Press Guide, 1936 
[Price 2¢. 6d.] 


on 


Values in 


H.M. 


London: Willing Service. 








CHAMBER OF ComMMERcE, ParRis.—The annual 
report for 1935 of the British Chamber of Commerce, 
Paris, has recently been issued. The report is in the 
form of a cloth-bound book which contains also a list 
of members and of associate members of the Chamber, 
an abridged account of some of the main elements of 
French taxation, articles of association and lists of past 
and present officers of the Chamber, and the names and 
addresses of British diplomatic and consular officials 
in France. The report gives a detailed account of the 
activities of the Chamber during 1935, and a good deal 
of information relating to such matters as the marking 
of imported goods, customs duties and import regulations, 
quota restrictions, taxation, and other topics of a com- 
mercial nature and of direct interest to persons or firms 
engaged in Anglo-French trade, is included. The offices 
of the Chamber are at 6, Rue Halévy, Place de l’Opéra, 
Paris, 9e 


Britis 


BULLETIN ON THE HEAT-TREATMENT OF STEEL.— 
We have received a copy of the first issue of an illustrated 
bulletin, entitled Heat-Treatment, which is to be published 
periodically by Messrs. The Cassel Cyanide Company, 
a subsidiary of Messrs. Imperial Chemical Industries, 
Limited. The bulletin is devoted to modern salt-bath 
practice for the heat-treatment or case-hardening of 
straight carbon and alloy steels, and, we are informed, 
that whilst primarily intended to act as a technical 
service guide to users of cyanide case-hardening baths 
and similar processes, it will also discuss periodically 
the more general aspects of case-hardening and heat- 
treatment. This first number contains articles on 
“ Rapideep,’’ a cementation compound for use in cyanide 
baths, on the nitriding effect in cyanide baths, and on 
the equipment installed in the heat-treatment shop of 
Messrs. Imperial Chemica! Industries, Limited, Oldbury. 
Further particulars regarding the new bulletin are 
obtainable on application to Messrs. Imperial Chemical 


Pariser | Industries, Limited, Room 170HT, Imperial Chemical | 


House, Millbank, London. 8.W.1. 





[May 15, 1936. 


CONTRACTS. 


Messrs. Simon-Carves, Limirep, Cheadle Heath, 
Stockport, have received an order from Messrs. Amal. 
gamated Anthracite Collieries, Limited, for a new boiler 
plant to be installed at their No. 3 Great Mountain 
Colliery, near Swansea. The contract includes two 
multiple-drum type water-tube boilers, each having a 
maximum evaporative capacity of 36,000 lb. of water per 
hour and equipped with a chain-grate stoker, economiser 
and forced- and induced-draught fans. The boilers ar: 
designed to burn anthracite duff. Messrs. Simon-Carves 
are also to supply the coal-handling plant, feed pumps, 
boiler-house building and chimney, and all auxiliaries 


Messrs. RANSOMES AND Rapier, Limrrep, Watersicd 
Works, Ipswich, have received an order from Messrs 
Cargo Fleet Iron Company, Limited, for a large electri: 
stripping shovel for their ironstone mines at Irchester, 
Wellingborough. The excavator will carry an 8 cub. yd 
bucket at a dumping radius of 114 ft., and the working 
weight will be over 600 tons. 


Messrs. Aitsa Craic, Limirep, Strand-on-the-Green, 
Chiswick, London, W.4, have secured an order for two 
12 h.p. to 16 h.p., twin-eylinder, light-weight, stationary 
type Diesel engines from Messrs. Quasi-Arc Company, 
Limited, London. The engines are required for railway 
type portable welding sets arranged for rapid erection 
and dismantling on site. 


Messrs. INTERNATIONAL COMBUSTION, LIMITED, Ald- 
wych House, Aldwych, London, W.C.2, have received 
orders for two twin “ L " stokers for the Table Bay power 
station, Cape Town, and for two “LL” stokers from 
Messrs. Thames Board Mills, Limited. Two orders fo: 
coal-handling plant have also been received, one for 
dealing with 15 tons per hour at the Larne Electricity 
Works, Northern Ireland, and the other for handling 
60 tons per hour at the central power station, Kelty, of 
Messrs. The Fife Coal Company, Limited. 








NOTES FROM THE SOUTH-WEST. 


CarpvirF, Wednesday. 


The Welsh Coal Trade.—-The Welsh steam-coal trade 
displayed some unfavourable features last week. Demand 
from all trades came in slowly and only a few orders were 
circulating. Large coals were in particularly poor re- 
quest and collieries as a rule continued to carry extensivé 
stocks which were offering at easy prices. As a result 
of the slow movement of these grades, collieries were 
forced to keep the pits only partially employed. As a 
result, production of all classes was severely restricted, 
and in some cases smal] and sized descriptions were 
scarce, and prices were maintained at high levels. Con- 
sequently, South Wales exporters were seriously handi- 
capped in quoting for competitive business and a few 
small orders for these grades have been lost to Germany. 
Among the orders in the past usually placed for South 
Wales coals but which have recently been secured by 
German shippers was one from the French Navy for 
about 10,000 tons, and others from Philippeville and 
Pernambuco. The scarcity of small coals has also ham- 
pered operations at the patent-fuel works, which experi- 
enced difficulty in maintaining output to meet an active 
demand. Throughs were also not very plentiful, 
and were firm, but cobbles remained dull and weak 
Cokes continued to meet a brisk inland demand and th« 
limited quantities available commanded high prices 
Any hope South Wales may have entertained of a fair 
share in the inland coal trade under the Central Selling 
Scheme have, for the present at any rate, been destroyed 
The adjourned meeting of the Central Coal Council which 
in preparing the scheme was held last week, and it had 
been expected that the other districts, which had pre- 
viously opposed the South Wales claim, would have 
agreed in some measure to a redistribution of the avail 
able business. In this, however, South Wales was dis- 
appointed, the other districts refusing to depart from the 
view that they could not accede to South Wales’ demands 
Local colliery owners during the week received the ful! 
draft of the district selling scheme. It extended to about 
80 printed pages, and is to be considered at a full meeting 
of coal owners to be held on Monday next. It is under- 
stood that the draft contains clauses to which the singl 
unit collieries object and others which the Mines Depart 
ment have signified unwillingness to accept. Contract 
business proceeded quietly during the past week. An 
order was placed with local exporters by the Danish 
State Railways for 15,000 tons of large coals, while small 
orders were received from Malta and Jamaica. Tenders 
for the supply of coal for the Egyptian State Railways 
were opened in Cairo during the week. The total quan 
tity of coal involved was 352,000 metric tons, and all this 
business is usually placed in South Wales. There were 
three tenders and in each case German offers were the 
lowest. One tender was for 270,000 metric tons of coal, 
for which Germany submitted a price of 25s. 1}d. c.i.!.. 
compared with the lowest South Wales offer of 25s. 3d 
For the 52,000 metric ton inquiry, Germany submitted 
a price of 20s. 10}d. as against 25s. 5d. submitted by Welsh 
exporters, while for 30,000 metric tons of sized coals the 
lowest Welsh tender was 25s., as against 22s. 5d. for 
German coal. 

Tron and Steel._Operations in the iron and steel and 
allied trades of South Wales and Monmouthshire pro 
ceeded on fairly active lines last week. This district 1* 
still showing steady expansion, and it is anticipated that 
the April figures of production will show further improv‘ 
ment. Most concerns were well booked with orders fo 
some time ahead, and the present conditions were Te 
ported to be more encouraging than for some consider 
able time past. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Industrial Sheffield is not .content 
with the headway made during the past three or four 
years. While the inland demand for steel, machinery 
and engineering products reaches a satisfactory level, 
the overseas position is capable of great improvement. 
The international situation has clouded the outlook and 
affected the flow of orders. Local organisers are con- 
centrating on the betterment of trading relations with 
foreign customers. Many works are now reonally 
represented in the chief overseas markets. The policy 
adopted a few years ago whereby managing directors and 
directors of the big firms took on the réle of commercial 
travellers is being extended, with happy results. Some 
of the leading industrialists in this locality are at present 
abroad endeavouring to secure orders for Sheffield works. 
Business in raw and semi-finished materials reaches a 
high level. According to the latest statistics this area 
turned out in March, 132,200 tons, as compared with 
128,100 tons in February and 131,300 tons in January. 
Consumption of pig-iron, hematites, and steel scrap is 
exceptionally heavy. Railway rolling-stock orders are 
more numerous. Sheffield is sending a bigger pn of 
ship steel, forgings, and castings to associated ya: at 
Barrow, Birkenhead, and Clydebank. Makers of elec- 
trical equipment report a steady influx of orders. One of 
the biggest producing firms in this country having works 
in Sheffield has booked an order for a 3,000-kW turbo- 
alternator set for running the Sung-Sing Mills in Hankow, 
China. 

Lighter Trades and Defence Plans.—The Sheffield 
lighter trades have discussed the best methods of mobili- 
sation in the case of national emergency. During the 
war, Sheffield was the Allies’ chief centre for the supply 
of large-calibre guns, munitions and armour-plate, but 
this was the first joint meeting of the lighter trades to 
consider co-operative supply for national defence. The 
meeting was private, and among the bodies represented 
were: The Sheffield Chamber of Commerce, Magnet Makers’ 
Association, Light Edge-Tool Manufacturers’ Association, 
Heavy Edge-Tool Manufacturers’ Association, British 
Engineers’ Small Tools Manufacturers’ Association, 
Master Silversmiths’ Association, British Hacksaw 
Makers’ Association, File Manufacturers’ Association, 
Machine Knife and Allied Trades Manufacturers’ Asso- 
ciation, Seythe, Sickle and Hook Manufacturers’ Associa- 
tion, Saw Manufacturers’ Association, and the Sheffield 
Cutlery Manufacturers’ Association. At the conclusion 
a statement was issued to the effect that a full and com- 
plete discussion took place in connection with the “ White 
Paper Statement Relating to Defence” recently issued 
by the Government. The meeting gave special con- 
sideration to the suggestion made in that paper that, 
respecting defence requirements, small committees should 
be appointed by trade organisations through whom 
contact could be made with Government Departments 
and with principal Government contractors. The 
meeting appointed a representative committee. 

South Yorkshire Coal Trade.—The inland position shows 
further improvement, but shipments are lighter than a 
month ago. British iron and steel works are consuming 
industrial fuel at a heavy rate. Difficulty is experienced 
in securing adequate deliveries of steam coal. The house- 
coal market has developed fresh weakness. Prices show 
a downward tendency. Foundry and furnace coke are 
steady. Quotations are :—Best branch handpicked, 26s. 
to 29s. ; Derbyshire best house, 22s. to 23s. ; Derbyshire 
best brights, 19s. 6d. to 21s. ; best screened nuts, 19s. to 
20s.; small screened nuts, 18s. to 18s. 6d.; Yorkshire 
hards, 19s. 6d. to 20s.; Derbyshire hards, 19s. 6d. to 
20s.; rough slacks, lls. to 12s.; and nutty slacks, 10s. 
to lle. 








Parts TrapE Farr.—The Foire de Paris opens at the 
Porte de Versailles, tomorrow, Saturday, May 16 and 
will remain open until June 2. 





Martaria Controt Course ror LaymMen.—The annual 
malaria control course for engineers, planters, and other 
laymen will be held at the London School of Hygiene 
and Tropical Medicine, Ross Institute, Keppel-street, 
Gower-street, London, W.C.1, commencing on Monday, 
June 22, at 10 a.m., and terminating on Friday, June 26. 
With the exception of the last day there will be no lectures 
in the afternoon. The course includes instruction on 
mosquitoes and their habits, drainage and other measures 
for the prevention of malaria. It is illustrated by lantern 
slides, films and demonstrations. The course is free and 
applications to attend should be sent in as early as 
possible to the organising secretary at the above address. 





Tae InstrrvTion oF Water ENGINEERS.—The forty- 
first summer general meeting of the Institution of Water 
Engineers wil be held at Cardiff from Wednesday to 
Friday, May 20 to 22. On the first day, after an official 
welcome by the Lord Mayor, the retiring president, 
Mr. H. J. F. Gourley, will install the new president, 
Mr. N. J. Peters, who will deliver his presidential address. 
The remainder of the morning will be devoted to the 
discussion of two rs, namely, “‘ The Construction of 
Cheddar Reservoir,” by Mr. R. W. Hall, and “ Pre- 
Storage Problems,” by Mr. J. A. Rodwell. In the 
afternoon, two lectures will be delivered, namely, “ The 
Freezing of a Reservoir Outlet,” by Mr. A. G. Beaumont, 
and ““ Underground Water in Wales,” by Dr. F. J. North. 
On Thursday, May 21, a visit will be paid to the Cheddar 
servoir of the Bristol Waterworks Company, and on 
Friday, May 22, to the Taff Fawr Reservoirs and works 
of the Cardiff Corporation and the Talybont Reservoir 
of the Newport Corporation. The offices of the Insti- 
Sw. are at Parliament Mansions, Westminster, London, 











ENGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Scarcity of Cleveland pig 
promises to be rather less acute than of late. Iron- 
masters expect to increase the supply sooner than was 
promised, but forthcoming enlargement of make is not 
likely to be on a scale sufficient appreciably to reduce 
heavy arrears of delivery against sales of some time ago. 
Customers greatly welcome, however, prospect of 
receiving a little of the iron long overdue for supply. 
Tees-side foundries have been kept regularly employed by 
making rather extensive use of the products of other iron 
centres, and considerable quantities of Midland qualities 
have still to come to hand under running contracts. 
The slight change in the situation is gratifying, but 
while movement is in the direction long hoped for, the 
statistical state of the Cleveland pig-iron branch of 
trade is still stringent, and some time must elapse before 
anything like normal trading can be resumed. Buyers 
are very keen to negotiate, and would readily place 
orders at well above fixed minimum figures, even for 
delivery over periods considerably ahead. 

Hematite.—Inadequate supply of East-Coast hematite 
is causing uneasiness and inconvenience. Makers are 
unable to meet contract obligations, Not only is output 
insufficient for current needs, but the accumulations at 
the blast-furnaces are nearly all sold or required for early 
use at producers’ own consuming departments. Merchants 
are handling next to no iron. They are well bought, but 
have great difficulty in obtaining delivery, even of small 
quantities. Recognised market quotations are unchanged 
but are quite nominal. 

Foreign Ore.—There is absence of new feature of 
moment in the foreign ore trade. New business is little 
heard of, consumers being still well placed as regards 
supplies, and prices named being unattractive to sellers. 

Blast-Furnace Coke.—Makers of Durham biast- 
furnace coke are in a strong position, Supply is far 
from plentiful, and buyers readily pay full market values 
to cover their requirements. 

Manufactured Iron and Steel.—Activity for some 
months at works manufacturing semi-finished and 
finished iron and steel is assured. Producers of some 
commodities, though running plant in operation at 
Soest. are compelled to seek extension of period of 
delivery. Re-rollers continue to press semi-finished 
steel makers for larger supplies, notwithstanding substan- 
tial importation of Continental material. Sheet makers 
have a good deal of work on hand, but expansion of 
overseas demand would be appreciated. Departments 
turning out requisites for the shipyards are busy, manu- 
facturers of railway material have substantial contracts 
to execute and structural industries continue to absorb 
heavy tonnage of steel. Principal market quotations 
for home business stand : Common iron bars, 101. 2s. 6d. ; 
ae (parallel), 91.; packing (tapered), 10l.; steel 

illets (soft), 51. 17s. 6d. ; steel billets (medium), 71. 2s. 6d., 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
121.; steel boiler plates, 91. 5s.; steel ship plates; 
8l. 15s.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over, and 9. for smaller lots; and fish plates, 
121. 10s. Black sheets (No. 24 gauge) are I1l. 10s. for 
delivery to home customers, and 91. 15s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge) are 131. 10s. for delivery to home customers, and 
111. 15s. f.0.b. for shipment overseas. 

Scrap.—Notwithstanding continued imports of foreign 
heavy steel scrap, British material keeps in good demand, 
and while some buyers are still not prepared to pay above 
57s. 6d., others, according to geographical position, are 
buying at 58s. Light and heavy iron scrap are selling 
at 55s. and 62s. 6d., respectively, and machinery metal 
is quoted 65s. 








THe PropvctTion oF IRON AND STEEL IN GREAT 
Brirain.—The monthly memorandum issued by the 
British Iron and Steel Federation, Caxton House, Tothill- 
street, London, 8.W.1, shows that there were 109 blast 
furnaces in operation at the end of March, this being 
the same number as at the beginning of the month. 
The production of pig-iron during March totalled 633,600 
tons, compared with 584,700 tons in February and 
554,200 tons in March, 1935. The output of steel ingots 
and castings amounted to 980,100 tons, compared with 
938,500 tons in February and 841,900 tons in March, 
1935. The output for March, 1936, constitutes the highest 
monthly total for steel ingots and castings on record. 





InsTITUTION oF LocoMOTIVE ENGINEERS.—The twenty- 
fifth anniversary of the foundation of the Institution of 
Locomotive Engineers, whose offices are at 28, Victoria- 
street, London, 8.W.1, occurs this year, and in view 
of the success of previous visits to the Continent, it has 
been decided to hold the silver jubilee summer meeting 
in Germany. The party will leave Live l-street, 
London, on the evening of May 22 and will travel via 
the Hook of Holland, arriving in Coblenz at mid-day on 
May 23. Members will travel thence to Mayence and 
Munich, where the Krauss-Maffei Locomotive Works 
and the German Museum of National and Technical 
Science will be visited. Subsequently Garmisch, Nurem- 
berg, and Rothenberg-on-Tauber will be visited, and a 
tour made of the Railway Museum at Nuremberg, in 
which town the Institution dinner will also be held at 
the Fuerstenzimmer on May 28. The tour will end with 
visits to Hamburg and Berlin, where the Locomotive 
Testing Station or the Borsig Locomotive Works will be 
inspected and an excursion made to Potsdam. The 
party will arrive back in London on the morning of 
Monday, June 1. 
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NOTICES OF MEETINGS. 


Royau Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘Science in a Changing World: Recol- 
lections and Reflections,” by Sir Richard Gregory. 
Friday, May 22, 9 p.m. ‘ Whirlpools and Vortices,” 
by Professor E. N. da C, Andrade. 

INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Branch : Wednesday, May 20, 5.30 p.m., The University 
College, Nottingham. Joint Meeting with the Midland 
and Kast Midland Branches. “ Mechanisation in Industry,” 
by Mr. C. H. Jessop. 

Instirution oF WartTER ENGINEERS.—Forty-First 
Summer General Meeting at Cardiff, Wednesday, May 20, 
to Friday, May 22. Wednesday, May 20. 10.30 a.m., 
The National Museum of Wales, Official Reception and 
General Meeting. 2.30 p.m., General Meeting resumed. 
7 for 7.30 p.m., City Hall, Annual Dinner. Thursday 
and Friday, May 21 and 22, various visits and excursions. 
For programme, see column one on this page. 

INSTITUTION oF ExecrricaL Enoineers.—Irish Centre: 
Thursday, May 21, 3 p.m., 1, Foster-place, College- 
green, Dublin. Annual General Meeting. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—The position in the Scottish 
steel trade has not altered during the past week, and 
consumers keep pressing for deliveries against contracts 
arranged some time ago. uction continues on a 
large scale, and the current demand for steel material of 
all kinds is a clear indication of the steady recovery of 
general trade. Specifications from the shipyards are 
more numerous of late, and with the additional tonnage 
booked during the past month, the call for ship plates 
and sections will increase considerably between now and 
the annual holiday stoppage in July. Makers of black 
steel sheets are also well provided with specifications for 
the home market, but there is still a decided quietness 
in the export side of the trade. The following are the 
current market prices :—Boiler plates, 91. 5s. per ton ; 
ship plates, 81. 15s. per ton ; sections, 8l. 7s. 6d. per ton ; 
black steel sheets, } in., 91. 5s. per ton, and No, 24 
gauge, in minimum four-ton lots, 111. 10s. per ton ; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
four-ton lots, 13/. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the West of Scotland malleable-iron trade 
since the last report, and while plant is not running to 
capacity, makers have quite a fair amount of work on 
hand. e re-rollers of steel bars are well employed at 
present, and there are indications that satisfactory 
conditions are likely to continue for some time. Prices 
are unchanged, and are as follows :—Crown bars, 
10l. 2s. 6d. per ton for home delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 91. 1s. per ton 
for home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The makers of Scottish 
pig-iron are having an anxious time in their endeavour 
to satisfy their clients. The output from the 14 furnaces 
now in blast falls far short of the current demand, and 
consumers are pressing for deliveries against contract. 
A large tonnage is being specified by the steel trade, and 
the demand for foundry grades is also on a large scale. 
There is little possibility of any easing in the position 
until more furnaces are put into commission, which now 
seems only a matter of time. Prices are very firm, and 
the following are to-day’s market quotations :—Hema- 
tite, 77s. per ton, and basic iron, 72s. 6d. per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
8ls. 6d. per ton, and No. 3, 79s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 9, amounted to 138 tons. Of 
that total, 108 tons went overseas, and 30 tons coastwise. 
During the corresponding week of last year the total 
amount handled at the docks was only some 37 tons. 

Shipbuilding Contracts.—Messrs. The Greenock Dock- 
yard Company, Limited, have received an order to build 
two twin-screw steamers for Messrs, Clan Line Steamers, 
Limited. These vessels will each be of 10,000 tons 
deadweight, and will be designed for a of 17 
knots. They will be about 400 ft. in length. Messrs. 
John G. Kincaid and Company, Greenock, will supply the 
propelling machinery which will use superheated steam 
and be a combination of reciprocating engines and 
exhaust turbines. 








Arrorart ror Arr France Rovres.—We understand 
that the Wibault Golden Clipper machines used on the 
London-Paris route of Air France are to be superseded 
within the next twelve months by a fleet of Farman 40- 
seater machines having a cruising speed of 200 miles per 
hour. They will each be propelled by four Gnome- 
Rhone K 14 engines mounted in two pairs in tandem and 
will operate a service three or four times daily between 
London and Marseilles with intermediate stops at Paris 
and Lyons. Until these machines are available a number 
of Potez 62 machines with a cruising of 180 miles 
per hour and having accommodation for 14 ers 
are being used. Twenty of the Potez machines have been 
ordered and 16 have delivered. Apart from the 
European network they will be used on the Far-Eastern 
line to Saigan and for crossing the Andes between Buenos 
Aires and Santiago de Chile on the South American mail 





route. 
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THE “QUEEN MARY.” 


TwELvE days hence the Queen Mary departs 
from Southampton on her maiden voyage across 
the Atlantic, and a great enterprise comes at last to 
fruition. Whether it be regarded as a demonstration 
of technical skill and craftsmanship, or as an example 
of what can be accomplished by industrial co-ordina- 
tion on a truly national scale, or merely as a com- 
mercial undertaking, the completion of such a ship 
is an achievement well worthy to rank with the 
constructive works of those less mechanised eras, 
whose remoteness has endued them with a “ ro- 
mance ”’ often alleged to be lacking in the material- 
istic world of to-day. 

The illustrated description of the new liner, the 
first instalment of which appears in this issue, should 
remove any lingering fear that modern Britain is 
content to relinquish, or perhaps has permanently 
lost, her earlier maritime pre-eminence. Standards 
of living have changed, but not, apparently, to the 
detriment of those fundamental qualities which seek 
advancement and ensure it. Less than a century 
has elapsed since the Atlantic was first crossed by 
the agency of steam alone, by the wooden packet 
steamer Sirius. In that relatively short space the 
twin sciences of shipbuilding and marine engineering 
have evolved a vessel of sixfold greater length and 
approximately a hundredfold greater displacement, 
designed to complete the round trip between 
Southampton and New York in two-thirds of the 
time then taken to make the single crossing from 
Queenstown. 

The new ship has some strong competition to 
overmatch in order to regain the coveted “ Blue 
Riband ’—a possibility which the public, technical 
and non-technical alike, persistently declines to 
ignore, although both owners and builders have 
been careful to point out that service speeds are 
dictated by the conditions of the route alone. She 
enters the field possessing one distinction enjoyed 
by none of the rival vessels, in that she is, in all 
essentials, 100 per cent. a product of the country 
whose ensign she wears. Each one of the other 
five, two German, two Italian, and one French, 

owes some part of her necessary equipment to 
British firms, but in the construction of the Queen 
Mary there was no occasion for the builders to go 
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—= | accommodation, 


of machinery, structural rrry or for technical 
guidance. 

In design and appearance, as in construction, 
she is an outstanding example of all that is most 
characteristic of British practice in naval archi- 
tecture ; not least of that national predilection for 
orthodoxy and distaste for anything savouring of 
the flamboyant which would probably prevent us, 
as a nation, from producing spontaneously a design 
with the striking originality of the Normandie. 
However much we may admire its boldness and the 
skill displayed in the execution, such courageous 
disregard of convention is rather difficult for the 
insular mind to assimilate ; ‘“‘ unconventional ” and 
“bizarre”? are not synonymous terms, but the 
usual British reaction to marked departures from 
precedent hardly does justice to the distinction. 
We may progress, in time, to disguised ventilators 
and concealed anchor gear, and even to “ tear- 
drop”’ funnels, but the progress must be regular, 
with none of the intermediate stages omitted, if it 
is to be recognised as progress and not futurism. 

The design of the Queen Mary has evolved with 
exemplary regularity from those of her distinguished 
predecessors, with due regard to subsequent develop- 
ments in machinery design and in the production 
of improved materials. Certain innovations are to 
be noted on the passenger decks, and especially 
in the public rooms, by way of concession to the 
spirit of the times. In the space, and service and 
general amenities provided for the individual 
passenger, the designers who have planned her 
and the contractors who have 
executed it, have attained a standard comparable 
with that of any other vessel afloat. In pleasing 
contrast to the overdone character and uncomfort- 
able styles of furnishing and decoration which for 
many years have been such conspicuous features of 
big ships, the Queen Mary will certainly be a most 
comfortable boat to travel on, in the minds of 
many passengers; though many will regret the 
appropriation of the finest position in the ship to 
a cocktail bar, no less than the decoration of that 
apartment with a frieze quite incongruous in a vessel 
bearing so dignified and revered a name. 

Many of these features have been well publicised 
already, and most students of the general press 
must be familiar by now with the customary 
statistics—the miles of carpets, acres of upholstery, 
thousands of blankets, and millions of rivets; not 
to mention the inevitable comparison with the height 
of the Nelson column, and the demonstration of 
the inadequacy, as a graving dock, of the east side 
of Trafalgar Square. These attempts to interpret 
immensity in terms of everyday things show how 
difficult a task it really is to convey an accurate 
impression of an undertaking so greatly exceeding 
the normal units of measurement. It is unfortunate 
that the layman is even less able to appreciate the 
difficulties assailing those who must design and 
manufacture and assemble its component parts, 
when the completed structure is of a size, and 
subject to stresses, not contemplated in the rules 
and guidance standards on which they have been 
accustomed to rely. 

In this respect the Queen Mary must be acclaimed 
as a credit to the technical and manufacturing 
resources of the British shipbuilding and engineering 
industries. The demands upon them, both in 
design and in construction, were quite without 
precedent, but every demand was met; nor was 
the lack of precedent admitted as a reason for 
modifying the sound principles and substantial 
scantlings to which British-built ships owe so much 
of their reputation for dependability. 

How and when it first came about that a privately 
owned vessel, built and operated avowedly as a 
commercial proposition, became identified with the 
interest and aspirations of an entire nation, is veiled 
in a certain mystery. International competition 
on the trade routes can be dated, so far as Britain 
is concerned, by the repeal of the Navigation Acts, 
in 1849, which admitted foreign ships on terms of 
equality into trades hitherto strictly preserved ; 
but the idea of the “Atlantic greyhound” has 
barely passed its jubilee, and the nation-wide 
interest of to-day is a development of the present 
century, if not of the last decade. Of ite strength 
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of shopkeepers has become, in mind at least, a 
nation of merchant venturers, “‘ peering in maps 
for ports, and piers, and roads.’’ The description 
that we are now able to give will show that so far 
as skilled design, sound materials and good work- 
manship can influence the result of the venture, 
there is good reason to hope for a better share in 
the North Atlantic traffic than has been the British 
portion for a number of years. 

In metaphorically drinking with our readers to 
the success and good luck of the Queen Mary and 
all who sail in her, we may couple with the toast the 
names of Sir Percy Bates, Bart., G.B.E., Chairman 
of the owning company, and to Sir Thomas Bell, 
K.B.E., and Mr. 8S. J. Piggott, of Messrs. John Brown 
and Company, Limited, whose combined efforts have 
successfully placed to the nation’s credit this great 
vessel. To the last-named we are particularly 
indebted for assistance rendered in the preparation 
of our articles on the ship. By the special request 
of the builders, these have been cast in the form of 
a general description of the vessel as regards 
essentials, such as design, machinery and accommo- 
dation. To these will be added in due course 
descriptions of the auxiliary plant, &c., so that 
altogether we hope the account of the Queen Mary 
will exceed in completeness our earlier special 
numbers devoted to other vessels flying the same 
flag, such as the Lusitania, Mauretania, and 
Aquitania. 


THE ELECTRIC PROPERTIES 
OF CRYSTALS. 

FOLLOWING a lecture delivered by Sir William 
Bragg at the Royal Institution a few weeks ago, 
and reported on page 293 ante, Sir William dealt, 
on Friday last, with the electric properties of 
crystals. Everyone, he said, was now familiar 
with the conception of the atom as a positively- 
charged nucleus surrounded by negative planetary 
electrons. Thus everything had positive and 
negative electricity in it. 
charges were balanced, but if they could be separated 
and the balance disturbed, some interesting pheno- 
mena occurred. If a positively-charged body were 
brought near another body, the negative charge on 
the latter would be drawn towards the positively- 
vharged body and the positive charge driven away. 
\ particular case of this, of extreme commercial 
importance, occurred in the Atlantic cable. This 
consisted of a central conductor surrounded by an 
insulator, the effect of which was to delay the 
transmission of an electrical impulse applied at one 
end. Sir William illustrated the effect by means 
of a rubber tube containing mercury and having a 
light rod attached to the rubber at each end to act 
as indicators. On applying a sudden pressure at 
one end of the tube, it was seen that an appreciable 
interval of time elapsed before the indicator at the 
distant end was affected. In a similar experiment 
with a glass tube containing water, there was no 
noticeable interval between the application of an 
impulse at one end and its detection at the other. 
Sir William then showed the actual apparatus used 
by Faraday a century ago for investigating the pro- 
perties of dielectrics. 

Continuing, the: lecturer said that in a solid 
dielectric to which a potential was applied there was 
a drift of positive and negative electricity in opposite 
directions. If, however, the potential were applied 
for a long time, a very curious effect was obtained. 
If the polarity were reversed for a short time and 
then restored to its original direction, a drift 
occurred in the opposite direction. This pheno- 
menon was illustrated by means of two curved 
tubes, each containing a steel ball, one tube being 
filled with water and the other with glycerine. 
On tilting the tubes together, both balls moved in 
the same direction, and on reversing the tilt they 
both moved in the opposite direction. When, 
however, the tubes were suddenly tilted to the 
original direction, the movement of the ball in the 
water tube changed its direction, but that in the 
glycerine tube continued to move in the same 
direction. The whole subject of the behaviour of 
dielectrics was of great importance now that high 
potentials were used industrially. 

Sir William then explained why certain bodies 
became electrified by heating or cooling, and he 
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| demonstrated the effect with erystals of resorcinol 
|and tourmaline. Two crystals of resorcinol, after 
immersion in liquid air, were shown to attract each 
other strongly, the attraction ceasing when the 
temperature began to rise. Tourmaline crystals 
attracted each other when heated. The charge, 
to which the attraction is due, was in both cases 
rapidly dissipated by placing the crystals in a stream 
of X-rays. 

Certain crystals, Sir William continued, could be 
electrified by pressure, and very considerable. use 
had been made of this effect in recent years. He 
first demonstrated the effect by connecting a piece 
of quartz to the plates of a cathode-ray oscillograph, 
a mere pressure with the fingers on the quartz 
causing the spot to move on the screen. With a 
crystal of Rochelle salts the effect was much. greater. 
A mechanical model of the molecule of the crystal 
of tartar emetic, having a similar structure to that 
of the Rochelle-salt molecule, was used to show how 
the electrical effect was produced. By pressing 
the ends of the model, and by distorting it in other 
ways, red and blue balls, which before the pressure 
was applied were uniformly distributed throughout 
the space, moved in opposite directions so that 
all the red balls were in one plane and all the blue 
balls in another. The red and blue balls, of course, 
represented positive and negative charges, and 
their presence in separate planes represented the 
electrification of the crystal by pressure. The 
effect, as is well known, is reversible ; that is to say, 
| mechanical movement of the crystal results from 
the application of an electrical potential to it. 
Sir William showed a large crystal of Rochelle 
salt, loaned by Messrs. The Rothermel Corpora- 
tion, and explained how small slabs were cut from 
this for making microphones, Joud speakers, gramo- 
phone pick-ups, &c. By connecting a Rochelle- 
| salt crystal through an amplifier to a loud speaker, 
| he also showed that the electrical effect produced 
was rendered very feeble by immersing the crystal 
in liquid air. 
| Another application of the piezo-electric proper- 
ties of crystals demonstrated and explained during 
the course of the lecture was their use by the 

Building Research Station for measuring the stresses 
produced in piles during driving. Crystals of quartz 
|embedded in a model pile at different levels were 
connected in turn to a cathode-ray oscillograph. 
| The deflection of the spot of light on the screen 
each time the monkey was allowed to fall on to the 
head of the pile was a measure of the stress produced 
in the material of the pile in the neighbourhood of 
|the particular embedded crystal connected. The 
| results of investigations made in this way will be 
found on page 563 of our 140th volume (1935). 

The vibrations of a quartz crystal set up by 
applying to it an alternating current of known 
frequency were used for determining the elastic 
properties of gases. The vibrating crystal was 
mounted at one end of a tube containing the gas 
under investigation and by adjusting the length 
|of the tube until resonance occurred, the velocity 
of sound in the gas could be determined with great 
accuracy. The quartz-ring clock, due to the late 
Dr. Dye, was also explained. The quartz ring, the 
lecturer stated, vibrated with a frequency of 
| 20,000 cycles per second, and kept a rate constant 
within one part in a million for years. It was, in 
fact, the most accurate method known of measuring 
time. Finally, a number of slides were shown in 
which the modes of vibration of quartz plates were 
rendered visible by interference effects. 











NOTES. 
Roap Funp Grants. 

In answer to a question by Sir Henry Jackson, 
in the House of Commons, on May 6, the Minister 
of Transport stated that he had decided to admit 
| as ranking for grant from the road fund the net cost 
of property required for the purpose of approved 
schemes of road improvement in built-up areas. 
Following on this announcement, a circular has been 
| sent to the various highway authorities, explaining 

that under the new order; the rates of grant to be 
| given on the more comprehensive basis should be 
somewhat lower than those hitherto. obtaining. on 
the restricted basis of site value. 
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which will be available towards the cost of works of 
major improvement and new construction of roads 
in built-up areas, and areas not built-up, respectively, 
are set out in the circular. For schemes of exceptional 
magnitude and traffic importance in built-up areas, 
which an authority is prepared to deal with expedi- 
tiously and carry to completion as an urgently. 
needed traffic facility, the Minister will be prepared 
to consider grants at the rates applicable for similar 
works in an area not built-up. Such exceptional 
terms will, however, only be given in cases of speci- 
ally selected schemes which in the Minister's view 
fulfil the above conditions. In the case of the con- 
struction or reconstruction of a publicly-owned 
bridge in a built-up area, where the acquisition of 
property does not involve substantial expenditure, 
the Minister will also be prepared to consider a grant 
at the rate which would have been applicable if the 
bridge had been situated in an area not built-up. 
Grants at the rate of 75 per cent. will continue to 
be given for the reconstruction of weak bridges in 
private ownership and for the elimination of level 
crossings, but the expenditure ranking for grant 
will in all cases include the approved net cost of 
property. 


ARMAMENT CONTRACTS AND PRICES. 


In the Statement Relating to Defence which 
the Prime Minister presented to Parliament on 
March 3, it is announced that “ His Majesty's 
Government are determined that the needs of the 
nation shall not serve to pile up extravagant profits 
for those who are called upon to meet them.” 
This is followed, later in the document, by the 
statement: “Control to prevent excessive profits 
will be effectively exercised by inspection of books, 
adequate technical costings, audits on behalf of the 
State, and arbitration in cases of dispute.” This 
latter clause is clearly one of great importance to 
industrial firms, and although the Federation of 
British Industries has, at the request of the Govern- 
ment, appointed a liaison committee to keep in 
touch with it on matters of principle connected 
with the defence programme, it is clear that a 
proposal involving such interference with the 
domestic concerns of manufacturing firms can 
only properly be dealt with by the special organisa- 
tions of the various trades concerned. Matters 
relating to wages and conditions of working, which 
may fall to be considered in connection with the 
clause, clearly, as far as the engineering trades are 
concerned, come within the ambit of the Engineer- 
ing and Allied Employers’ National Federation, 
and a letter reviewing the subject was directed ‘to 
it by the British Engineers’ Association of March 24. 
The whole question is dealt with by Mr. D. A. Brem- 
ner, the Director, in an informative article in the 
current issue of the Bulletin of the Association. 
The letter pointed out that, even in the present 
early stages of the defence programme, wages were 
being offered greatly in excess of standard rates in 
order to attract -workmen from their present 
employment, and in some cases to obtain the 
services of specially skilled men. Such procedure 
tended to disorganise the production of other works 
and to hamper our export trade, on the importance 
of the maintenance and extension of which the 
Chancellor of the Exchequer had laid weight. 
A method of deferred price fixing, under which 
a contractor is instructed to proceed with the 
work in hand on the understanding that the con- 
tract price shall be fixed by a Government repre- 
sentative from the examination of costs, tended to 
encourage this over-bidding for labour, and the 
letter expressed the opinion that the Fair Wages 
Clause might well be held to work both ways, t 
being made a condition that contractors should not 
pay wages in excess of the standard rate. A 
further important point which is stressed by Mr. 
Bremner is that in such ascertainment of costs. 
proper allowance should be made for pe 
charges. The calculation of costs of material an 
labour is comparatively a simple matter, but the 
question of on-cost is one of some complexity. = 
the matter is interpreted too rigidly, firms may ™ 
treated unfairly and our competitive power In te 
world worsened, A proportionate part of the cost 
of the development and research which all enter- 
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but which can seldom or never be charged against 
any particular job, must be carried by these Govern- 
ment contracts if the industry is to remain sound 
and progressive. 


THE MANAGEMENT OF WORLD POWER 
CONFERENCES. 


The Annual Report of the World Power Confer- 
ence for 1935, which has been prepared by the 
Central Office, 36, Kingsway, London, W.C.2, opens 
with a reference to the late Mr. D. N. Dunlop, who 
is rightly described as being the founder of this 
important and widespread organisation. His place 
as chairman of the International Executive Council 
has been taken by Sir Harold Hartley, C.B.E., 
F.R.S., who is also chairman of the British National 
Committee. Attention is called to the Chemical 
Engineering Congress, which is to be held in London 
next month, and to the third Plenary Meeting of 
the Conference itself, which is, as is well known, 
to take place in Washington in September. Copies 
of the experimental edition of the Statistical Year 
Book have been distributed to National Committees 
“for criticism and as the basis for further work.” 
The first regular edition, which will be available to 
the public, will be issued in September. On the 
other hand, the publication of “‘ World Survey” 
has been suspended after five months’ existence, 
“the conditions which would have rendered its 
continued publication possible” ceasing with the 
death of Mr. Dunlop. A new edition of “ Stan- 
dardisation : International and National” is in the 
final stages of preparation. The small sub-committee 
which was appointed by the International Executive 
(Council to consider coal specifications has prepared 
areport which will be submitted at the next meeting 
of the Council. As regards finance, expenditure 
exceeded income by just over 325/., 71/. of which 
represented the deficit on “‘ World Survey.” Ata 
meeting of a sub-committee of the International 
Executive Council, which was held to consider the 
position, it was decided to recommend that while 
the present voluntary system of subscription should 
be maintained, all member countries should be 
required to pay a minimum of 10/., and that the 
larger and more industrially developed countries 
should be invited to increase their contributions 
toa maximum of 1001., if they do not already pay 


THE sixty-seventh annual general meeting of the 
Iron and Steel Institute commenced on Thursday, 
May 7, in the hall of the Institution of Civil Engin- 
eers, Great George-street, London, §8.W.1, and 
concluded on the following day. The chair on 
the first day of the meeting was taken at 10 a.m, by 
the President, Sir Harold Carpenter, F.R.S. 


REPORT OF THE COUNCIL. 


The consideration of the Council’s annual report, 
which dealt with the proceedings of the 
Institute during the year 1935, constituted the 
first item on the agenda. It was presented to the 
meeting by the President, who stated that it 
opened with a reference to the death of 
H.M. King George V, who had been an honorary 
member of the Institute from 1905-1910 and 
Patron from his accession in 1910, and had been 
graciously pleased to accept the Bessemer Medal in 
1934. His Majesty King Edward VIII, who had 
become an honorary member in 1919, had now been 
graciously pleased to confer his Royal Patronage 
on the Institute. The report showed that the 
total membership of the Institute on December 31, 
1935, was 1,915, as compared with 1,918 on Decem- 
ber 31, 1934. The Council deeply regretted to have 
to record the death of 28 members of the Institute, 
which had occurred during 1935. Among these 
were Sir John Field Beale, Dr. A. Bramley, Sir J. A. 
Ewing, Mr. Percy Carlyle Gilchrist, F.R.S., Sir R. 
Murray Hyslop, Mr. T. B. Mackenzie, Mr. P. J. 
Mitchell, Mr. J. Neilson, and Mr. J. E. Peech. 
Mr. P. C, Gilchrist’s name was honoured throughout 
the world for his work, in conjunction with his 
cousin, Mr. Sidney Gilchrist Thomas, on the inven- 
tion of the basic process of steelmaking. Mr. 
Gilchrist had joined the Institute in 1875; in 1884 
he had been elected a member of the Council, in 
1898 a vice-president, and in 1916 an honorary vice- 
president. Mr, J. Neilson was the last original 
member of the Institute. An invitation issued to 
the Council of the Institute. of Metals suggesting 
the initiation of discussions designed to lead to 
closer co-operation between the two Institutes 
had been accepted, and conversations would be 
begun in the near future, As a considerable propor- 


that amount. It is noted that the International 
Commission on Large Dams is engaged upon a 
Statistical Register which will include 149 technical 
schedules from nine different countries. 


INTERNATIONAL CONGRESS OF ACETYLENE, Oxy- 
ACETYLENE WELDING, AND ALLIED INDUSTRIES. 


The remarks of the speakers at the luncheon 
following the annual meeting of the British Acetylene 
Association, which was held at the Mayfair Hotel, 
London, on Wednesday, May 6, under the presidency 
of Dr. J. D. Pollock, were mainly concerned with 
the twelfth International Congress of Acetylene, 
Uxy-Acetylene Welding, and Allied Industries. 
This congress is to take place in London during the 
week beginning June 8, and will be attended by 
representatives from many foreign countries. Indeed, 
as stated by Mr. A. B. Harrower, the response to 
invitations from the Continent, in spite of the 
political situation, has been remarkably good and 
is, in fact, better at present than that from this 
country. There is, of course, still time for the 
balance to be adjusted. The inaugural ceremony 
will take place at the Guildhall on Monday, June 8, 
at ll a.m., when, it is hoped, a Cabinet Minister 
will be present to welcome the delegates. The 
business sessions of the Congress will be held at 
Vaxton Hall, Westminster, on Monday afternoon, 
Tuesda y morning and afternoon, and Wednesday, 
Thursday, Friday, and Saturday mornings, when 
‘number of technical papers will be presented. On 
Tuesday evening there will be a banquet at Gros- 
‘enor House, and on Wednesday afternoon visits 
ba be paid to the works of the British Oxygen 
*mpany, Limited. Thursday evening will be 
devoted to a trip on the Thames, and on Friday 
*vening those present will have the opportunity 
of Seeing the Aldershot Tattoo. The joint general 
‘eretaries of the organising committee are Messrs. 
. A. Amodeo and A. B. Harrower, 640, Grand 

uildings, Trafalgar-square, London, W.C.2. 


tion of the members were members of both Insti- 
tues, it was hoped that arrangements might be 
concluded which would be useful to them and 
also would strengthen the scientific and industrial 
interests of the Institute. The President emphasised 
that each Institute would retain its complete 
independence. The Andrew Carnegie Gold Medal for 
1935 had been awarded to Dr. D. F. Marshall, of 
Sheffield. No award of the Williams Prize had, 
however, been made in 1935. The activities, during 
the year under consideration, of the Committee on 
the Heterogeneity of Steel Ingots, the Corrosion 
Committee, the Steel Castings Research Committee, 
and the Alloy Steels Research Committee (estab- 
lished in June, 1934), were briefly reviewed. The 
report also recorded the changes made during the 
year in the membership of the Council, and 
gave a list of the various governing bodies and 
committees upon which the Institute had repre- 
sentatives. 


HONORARY TREASURER’S REPORT. 


The statement of accounts was presented by the 
honorary treasurer, Mr. James Henderson, who, in 
his report, showed that the income of the general 
fund of the Institute for the year ending Decem- 
ber 31, 1935, was 8,788/. 16s., and the expenditure 
10,7211. 8s., the result being an excess of expendi- 
ture over income of 1,932/. 12s. The receipts of 
the Special Appeal Fund during the year amounted 
to 2,010/., and this figure had been taken into the 
accounts. Entrance fees, amounting to 2011. 5s., 
received during the year, had not been included in 
income as had formerly been the case, but had been 
transferred to the reserve account. The accounts 
of the Welding Symposium had been set out 
separately ; the balance of the income and ex- 
penditure account at the end of the year had been 
an excess of expenditure over income of 1,2441. The 
substantial receipts during the past. three years of 








the previously-mentioned Special Appeal Fund had 
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the Institute. Only by this assistance had it been 
possible to meet expenditure out of current income, 
and the Council wished to take that opportunity of 
again recording their appreciation of the generous 
subscriptions which they had received from indivi- 
duals, companies and associations. 


AuTUMN MERTING IN DiiSSELDORF. 


The President then stated that the invitation 
received from the Verein deutscher Eisenhiitten- 
leute,'on behalf of the German iron and steel 
industry, to hold the autumn meeting in Diisseldorf, 
had been accepted by the Council. The meeting 
would be held from September 20 to 27 at Diissel- 
dorf, and would be extended to September 30 to 
enable parties to visit Saarbrucken and Siegen. 
Dr. Otto Petersen, director of the Verein deutscher 
Eisenhiittenleute, who was present at the meeting, 
conveyed the official invitation to the members. 


ELECTION OF OFFICERS. 


The secretary announced that, in accordance with 
by-law 10, the names of the following vice-presidents 
and members of Council had been announced at 
the Autumn Meeting in 1935 as being due to retire 
at the present annual meeting. The vice-presidents 
concerned were Messrs. A. Hutchinson, John Craig, 
C.B.E., and H. Spence Thomas, and the members 
of Council, the Earl of Dudley, M.C., Captain R. 8. 
Hilton, Messrs. I. F. L. Elliot and E. F. Law, and 
Dr. T. Swinden. As no other members had been 
nominated to fill the vacancies thus caused, the 
retiring members were duly re-elected by the 
meeting. 

Brss—EMER MEDAL, 


The preliminary business having been transacted, 

Sir Harold Carpenter presented the Bessemer Gold 
Medal to Mr. Fred Clements. In doing so he 
stated that Mr. Clements had been associated for 
many years with Messrs. The Park Gate Iron and 
Steel Company, Limited, Rotherham, and it was 
no exaggeration to state that he was largely respon- 
sible for the favourable position in which that com- 
pany found itself at the present time. He had 
always realised the importance of the application of 
science to industry. He became a member of the 
Institute in 1920, and, during the years 1920 to 1923, 
had submitted three papers of exceptional merit, 
dealing, respectively, with blast furnaces, open- 
hearth furnaces, and gas producers. The papers 
had been received with keen interest and they had 
enhanced the reputation both of Mr. Clements 
and of the Institute. He had been appointed a 
member of the Council in 1930 and was serving 
on several committees. In 1929 his famous book, 
Blast-Furnace Practice, had appeared. It was a 
sequel to his first paper and his friends and colleagues 
would like him to publish similar sequels to his two 
other papers. 
In thanking the President and the members for 
the honour which they had conferred upon him, 
Mr. Clements stated that he was by instinct and 
training an engineer, and had started life as a fitter’s 
apprentice at the age of 14. He had worked very 
hard and at the age of 20 had been given a junior 
post in the drawing office at the Park Gate Company. 
This new step and much subsequent encouragement 
and help had come from his old chief, Mr. Charles 
Markham, to whom he paid a very warm tribute. 
In conclusion, he would like to point out to the 
younger members of the Institute that there were 
great fields still to be investigated in the metallurgy 
of iron and steel. To members who were executive 
chiefs he would urge them not to quench the spark 
of original thought and effort when present in the 
young men under their orders. He asked them 
to shield it with sympathy and fan it with the 
breath of encouragement. If false the flame would 
die, but if true it would live and prosper and great 
things might result. 


CARNEGIE Gotp MEDAL AND WILLIAMS PRIZE. 


The President then presented the Carnegie 
Gold Medal for 1935 to Dr. D. F. Marshall, of 
Sheffield, and stated that the award had been made 
in recognition of the work embodied in Dr. Marshall's 
per on “ Further Determinations of the External 
eat Loss of Blast Furnaces,” which had been 





had an important effect on the financial situation of 





published in the Journal of the Institute, vol. cxxxi, 
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page 59 (1935).* Dr. Marshall, in returning thanks, 
stated that the encouragement and advice he had 
received from the Council and the members had 
proved a great incentive in his work. 

After announcing that no award of the Williams 
Prize had been made for 1935, Sir Harold Carpenter 
drew attention to the lack of papers qualified 
to come within the conditions of the award and 
made an appeal to chiefs of staffs and others to 
encourage their younger men to submit papers of a 
character and quality falling within the conditions 
of award of the prize. 


Ro.tiie-MiLL PLANTS IN GREAT 


BRITAIN. 

The first paper considered by the meeting bore 
the title ‘“‘Some Considerations Influencing Plant 
Facilities for Strip-Sheet Production under British 
Conditions.” It was by Mr. G. A. V. Russell, who, 
in introducing it, stated that the increasing number 
of wide-strip mills in the United States of America 
had focused attention upon the commercial possi- 
bilities attaching to the introduction of the pro- 
duction methods made feasible by such plants in 
Great Britain. A consideration of the differences 
between British and American conditions had led 
him to advance the view that smaller productive 
units were desirable in this country, provided that 
capital costs could be reduced proportionately, and 
that substantially the same direct costs were 
attainable. In exemplification, three projects had 
been elaborated for wide-strip rolling-mill plants 
of different capacities and ranges of products. We 
reprint this contribution in abridged form on page 539 
ot this issue. 

Mr. W. R. Barclay, in opening the discussion, 
said that he was particularly glad that the author 
had shown so clear a conception of the fundamental 
differences in conditions between this country and 
the United States. Misleading comparisons had 
often been drawn between these two countries by 
writers who had criticised adversely the size and 
capacity of British plants for strip and sheet 
production as compared with American plants, 
although it was only fair to say that there had 
also been a tendency in the other direction and 
to conclude that because our conditions were so 
different from those across the Atlantic, we need not 
give detailed study to high-production plants. The 
author had, he thought, shown clearly the possibility 
that some of the advantages of large-scale equip- 
ments could be obtained even when outputs were 
on an appreciably smaller scale. He would like to 
refer to the realisation, evident in the paper, of the 
importance of re-heating facilities. Every works 
manager who had to run rolling-mill plants had 
realised the serious loss in operating time owing to 
weaknesses of one kind or another. Either the re- 
heating facilities were inadequate or they were 
wrongly placed in the line of operations. It was 
most desirable that closer collaboration should 
exist between designers and builders of rolling-mill 
plant, and indeed of all machinery and equipment 
for the production of semi-manufactured metals, 
both ferrous and non-ferrous, and the metallurgists 
responsible for such production. It had been said, 
probably with a certain measure of justification, 
that such collaboration was more obvious and 
general in Germany and the United States than it 
was in this country. Frank discussions between 
engineers and metallurgists on this subject could 
not fail to be productive of good on both sides. 

Mr. A. Allison said that Mr. Russell aimed very 
frankly at adapting American large-scale methods 
to the smaller quantities and smaller orders which 
obtained in this country. One of the difficulties 
was that of environment; the industry in Great 
Britaim was highly specialised and split up, and 
manufacturers who produced sheet did not manu- 
facture strip. The author referred to material 
54 in. wide as strip, whereas he himself termed 
strip to be material having a maximum width of 
20 in. Moreover, he doubted whether equipment 
used for making sheet 54 in. wide was the most 
suitable for turning out strip 20 in. to 24 in. wide. 
Economy and efficiency were attained in medium- 
sized plants. In larger plants there was a tendency 
for the manufacturer to dictate to the client what 
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he should buy, and it was a rather better policy to 
satisfy the customer in regard to width and quality 
of material. Furthermore, there was a greater 
likelihood of a medium-sized plant being kept fully 
oceupied. Bearing in mind replacements, main- 
tenance operations, &c., Mr. Russell seemed rather 
optimistic regarding the working time of his plants, 
namely, 50 weeks per annum. Engineers were apt 
to employ far too much floor space when designing 
rolling-mill installations; the older plants were 
more close together and for that reason were more 
economical. In conclusion, he felt that the exact 
utility of the schemes put forward would ultimately 
be determined, as Mr. Barclay had pointed out, 
by the collaboration of the various interests involved. 
The engineer, the producer, the metallurgist, and 
the commercial man were all interested and each 
should contribute his quota in the discussion of a 
project. 

Mr. B. Talbot said that there was no doubt that 
there had been a revolution in methods of sheet 
production in the United States, but the author 
was right in uttering a note of caution by stating 
that we in this country should not follow blindly 
in the footsteps of American manufacturers. Even 
the schemes put forward by Mr. Russell could not 
be considered small-scale. He himself favoured the 
author’s second scheme, as it was rather more 
elastic than the other two. The next speaker, 
Mr. W. R. Brown, asked Mr. Russell whether any 
plants on the lines he had sketched out were actually 
working in this or any other country. He was of 
the opinion that the author would find the control 
of quality difficult. It should also be remembered 
that a strip mill in this country would be called 
upon to make all kinds of strip. There was no 
question but that the American mill with its enor- 
mous annual output was too large for this country, 
but, on the other hand, the plants suggested by 
Mr. Russell were too large for South Wales manu- 
facturers. Moreover, he did not approve of the 
widths suggested in the paper. The motor-car 
industry was demanding material 90 in. wide. In 
spite of these criticisms, it should be added that 
the paper contained new and courageous suggestions, 
and such papers constituted stepping stones to 
progress. 

Mr. Russell stated that he would prefer to reply 
to the discussion in writing. 


Cotp-RoLLIne AND ANNEALING MILD-STEEL SHEETS. 


“ A Study of the Influence of Varying Degrees of 
Cold-Rolling and Annealing Temperatures on the 
Properties of Mild-Steel Sheets *’ was the title of 
the second contribution taken on Thursday morning. 
The paper was in two parts, the first of which, on 
“The Influence of Cold-Rolling and Subsequent 
Annealing Temperatures on the Erichsen Values 
and Crystal Structure of Thin Mild-Steel Sheets,” 
was by Principal C. A. Edwards, F.R.S., and Messrs. 
D. L. Phillips and W. H. E. Gullick. Part II, on 
“The Effects of Varying Degrees of Cold-Rolling 
and Annealing Temperatures on the Properties of 
Motor-Car Body Sheets,” was by Principal C. A. 
Edwards and Messrs. D. L. Phillips and C. R. Pipe. 
Both parts of the paper were presented by Principal 
Edwards, who stated that in Part I two classes of 
materials had been employed ; one class was rela- 
tively very low in sulphur and phosphorus, and in 
the other these elements were comparatively high. 
In each instance one set of experiments had been 
made on material which had been annealed at 
temperatures below 900 deg. C., prior to cold- 
rolling, and the other in which the preliminary 
annealing temperature was above 950 deg. C. In 
this manner, it had been possible to examine the 
effects which chemical composition and _ initial 
crystal size had upon the critical degree of cold- 
rolling which produced coarse crystallisation after 
subsequent annealing. With very heavy degrees 
of cold-rolling complete recrystallisation occurred 
on annealing at temperatures as low as 750 deg. C., 
irrespective of the initial crystal size. Under these 
conditions of heavy cold-rolling and low-temperature 
annealing, better Erichsen values were obtained 
than by present-day commercial methods, namely, 
when the sheets were almost completely hot-rolled 
to the desired thickness and annealed in batches 
at temperatures below 900 deg. C. Similar results 





(May I 5, 1936. 


could be obtained by subjecting hot-rolled up. 
annealed sheets to about 10 per cent. to 15 per cent, 
extension by cold-rolling, followed by low-tempera. 
ture annealing. 

Part II constituted an extension of the work 
done in Part I, and represented a determination of 
the influence of cold-rolling and annealing upon the 
tensile properties, hardness, and Erichsen values of 
mild-steel sheets, such as were used in motor-car 
body construction. This constituted a preliminary 
attempt to correlate the effects of cold-rolling and 
annealing, the tensile properties, and crystal struc. 
ture with the Erichsen values, and, further, to 
ascertain whether the tensile properties obtained 
after heavy cold-rolling and low-temperature anneal- 
ing warranted the conclusion formed in Part I, 
namely, that the drawing properties, after this 
treatment, should approach those obtained by full 
annealing. The evidence seemed to indicate clearly 
that, when complete recrystallisation occurred with 
low-temperature annealing after heavy cold-rolling, 
the tensile properties were such as to lead to the 
view that the drawing qualities of the material 
should be about the same as those obtained after 
complete annealing at, say, 950 deg. C. Unfortu- 
nately, it had not yet been possible to demonstrate 
whether this was the case or not. Before this could 
be done, it would be necessary to devise a more 
reliable method than the Erichsen cupping test to 
determine the drawing quality of sheet material. 
An attempt was now being made to devise a test 
for this purpose. 

Dr. T. Swinden, who opened the discussion, 
stated that the paper would form the basis for further 
work at Swansea on sheet, and at Sheffield on strip. 
As yet there was no test available to indicate the 
drawing properties of strip or sheet, and one of the 
objects of the research instituted by the Institution 
of Automobile Engineers, which was a very desirable 
one, was to endeavour to satisfy this need. 
Referring to one of their experiments, the authors 
had stated that their object must not be regarded 
as an attempt to compare the two processes of steel 
manufacture, namely, acid and basic, but merely 
to compare the effects of differences in the sulphur 
and phosphorus contents of the steels. A little later 
on, however, they had made a comparison—in all 
probability quite inadvertently—and had stated 
that perhaps the only noteworthy difference observed 
was that the basic steel seemed to show a capacity 
to soften at a lower temperature on annealing after 
heavy cold-rolling than did the acid steel. He men- 
tioned that because it was becoming the fashion to 
compare acid and basic steels and he wished no 
misconception to arise on that point. He would 
like to emphasise the great service performed by 
Professor Edwards and other principals in interest- 
ing students in research work and thus preparing 
them for undertaking similar work in industry. 

Professor J. H. Andrew stated that the authors’ 
data were of interest not only to scientific, but also 
to practical, men. He had been glad to find that 
Principal Edwards had brought into the paper 
some of his work on single crystals and the scientific 
study of crystallisation. He was also pleased to 
find that the authors had made an attack, albeit a 
mild one, on that “ grandfatherly ” method—box- 
annealing ; no one could say what was the tem- 
perature in the middle of the box. He would like 
to ask the authors whether they could explain why 
phosphorus prevented the sticking of sheets. The 
next speaker, Professor T. Turner, said that the 
authors had referred to the necessity for a method of 
testing the properties of sheets. Since the manu- 
script of their paper had been received by the 
Institute, a paper had been communicated to the 
Institute of Metals in which an improved test for 
sheet aluminium was described. The test had shown, 
for example, that the drawing qualities of sheet 
aluminium varied according to the temper; ™ 
was not the softest temper which gave the best 
results. Briefly, the test consisted of a double 
cupping operation, and the authors were Dr. A. G.C- 
Gwyer and Mr. P. C. Varley.* Of course, it did 
not follow that a test which was suitable for alv- 
minium sheet would be suitable also for mild steel. 
but if such should prove to be the case, the new test 
was relatively simple to carry out ; in fact, it was 


* See page 333, ante. 
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not much more troublesome to conduct than the 
ordinary cupping test. 

Mr. J. C. Arrowsmith said that whilst much of the 
experimental work given in the paper must have 
already been done in the research laboratories of 
the large sheet producers in America and other 
countries, where the heavy cold-reduction method 
of manufacture had been carried on for several 
years, the results, as Principal Edwards had pointed 
out, did not appear to have been published. It 
was a matter of considerable satisfaction to find 
that the authors had turned to the tensile test, and 
particularly the long gauge-length type of test 
piece, a8 being probably the most useful indication 
of the drawing properties. Indeed, the limitations 
of the cupping test had been shown up in no un- 
certain manner in the correlated results given in 
the paper. The authors had suggested that the 


percentage elongation, the yield point, and the /| sary 


crystal size all had a distinct influence on the 
drawing properties. This was found to be the case 
in practice, and, as a result of comparisons made 
between press-shop results and laboratory tests, 
they, at his works, had been able to establish their 
own limits for all these properties. Up till the present, 
however, practically the whole of the sheet metal 
used in their plant had been produced by the 
hot-rolling method, followed in recent years by 
normalising, slight cold-rolling to improve the 
surface, and, finally, a low-temperature box-annealing 
carried out at a temperature of approximately 
600 deg. C. 

The conclusion which was most strongly suggested 
in the present paper was that sheets subjected to 
heavy cold rolling, followed by box annealing at 
temperatures around 650 deg. C., would have, if 
anything, drawing properties slightly superior to 
the hot-rolled and normalised sheets. Against this 
there was one important feature which had only 
been lightly touched upon in the paper, namely, 
the phenomenon of “ stretcher strains.” In order 
to prevent stretcher strains from occurring in the 
parts of pressings which were stretched only just 
beyond the yield point, it was necessary to submit 
the fully annealed sheets to a certain degree of cold- 
working—either by cold rolling or by roller levelling 
on special roller levellers designed to produce 
drastic bending. Heavy cold reduction, followed by 
annealing at 650 deg. C., tended to produce a smaller 
grain size than hot rolling and normalising with a 
suitable temperature gradient. The smaller the 
grain size the more difficult it was to prevent stretcher 
strains. It also appeared problematic at present 
whether the heavy cold-reduced sheet which 
had been low-temperature annealed and _ finally 
cold-rolled adequately to prevent stretcher strains 
would prove to have as good drawing properties 
as the hot-rolled and normalised sheet supplied with 
no final cold rolling. 

Principal Edwards, in a brief reply, agreed with 
Professor Andrews that the temperature in the 
middle of the box, in box annealing, could not be 
determined. The influence of phosphorus in pre- 
venting “stickers” was also difficult to account 
for. He believed it to be due to the fact that the 
phosphorus gave a totally different kind of film of 
oxide on the surface of the plates. This oxide, 
being more continuous and more capable of adjust- 
ing itself as the hot rolling was carried on thereby 
Prevented the two adjacent metal surfaces from 
coming in contact with each other. Professor 
Tumer had referred to a double-dishing test. They, 
at Swansea, had done a good deal of work on the 
Erichsen double-cupping test, which was more 
elaborate than the one he had mentioned. One of 
the most important conclusions of the work embodied 
in the paper was that greater and greater care would 
have to be bestowed on low-temperature annealing. 
He would not be surprised if the batch method for 
low-temperature annealing would gradually become 
obsolete and some kind of continuous low-tempera- 
ture annealing adopted, in which the time of 
heating the material to the required temperature 
could be easily regulated to any desired extent. 
This would make it possible to control some of the 
points referred to by Mr. Arrowsmith. 


IRon-CanBon DIAGRAM NEAR ZERO CARBON. 
The last 


paper presented on Thursday morning 





abstract, stated that Le Chatelier and Dupuy’s 
cupric reagent* containing : Alcohol (95 per cent.), 
100 c.c. ; water, 10 c.c. ; copper chloride, 1 gramme ; 
picrie acid, 0-5 gramme; and hydrochloric acid, 
1 c.c. to 3 ¢.c., was valuable for detecting both 
cementite and the martensitic constituent, since 
it produced strong contrasts between these phases 
and ferrite. The cupric reagent was a convenient 
medium to employ for detecting minute cementite 
crystals in iron very low in carbon, and, conse- 
quently, it afforded a method by which the solubility 
of carbide in a-iron, as the Ac, point was approached, 
could be gauged with some degree of accuracy. 
Moreover, by using the reagent, the formation of 
martensite had been shown to be due to the presence 
of carbon ; the presence of nitrogen was not neces- 
From a microscopic examination of these 
two effects, the true positions of the lines of the 
equilibrium diagram for steels containing very low 
carbon had been inferred. 

Dr. C. H. Desch, F.R.S., in opening the discussion, 
thought that the new line proposed for the solubility 
of carbon in a-iron was probably much nearer the 
truth than that usually drawn. The technique 
employed was likely to prove useful, as when the 
amount of carbide present in a specimen was small 
it was difficult to reveal it. Mr. Whiteley had 
referred to Yensen’s view that absolutely pure iron 
might not show allotropic modifications. He 
would like to emphasise that Yensen had now 
withdrawn that suggestion, as work done on pure 
iron, both in Great Britain and in America, had 
indicated that pure iron showed the allotropic 
modifications quite strongly. He thought that the 
solubility figures given by the author might be 
accepted, and what metallurgists would like to 
know now was how far that solubility was affected 
by other elements. 

Dr. W. H. Hatfield, F.R.S., desired to emphasise 
that the work described was purely qualitative. 
While the deductions drawn were valuable, it must 
not be considered that the author had solved the 
question he had set out to solve. Armco iron was 
@ most unsatisfactory material to employ as it 
contained oxygen. Moreover, thermal-equilibrium 
diagrams were usually based on cooling curves, 
whereas the data in the paper were more in the 
nature of heating curves. The last speaker, Dr. 
M. L. Becker, said that Mr. Whiteley had found the 
cupric reagent useful. As a result of experience 
in its use, however, he himself was not at all con- 
vinced that the white spots, revealed by the cupric 
etch really contained cementite exclusively. When 
subsequently etched in sodium picrate he agreed 
that the same areas showed up, but the white spots 
in the one case were larger than the black lines 
revealed by the sodium picrate. Mr. Whiteley 
had used, among others, a sample of extremely 
pure iron from the National Physical Laboratory. 
While this originally contained very little oxygen, 
it was likely that oxygen had diffused into the 
metal during the carburisation treatment given. 
On account of the lateness of the hour, Mr. Whiteley 
was asked to reply in writing, and the President 
adjourned the meeting until 2.30 that afternoon. 


(To be continued.) 








SOME CONSIDERATIONS _IN- 
FLUENCING PLANT FACILITIES 
FOR STRIP-SHEET PRODUCTION 
UNDER BRITISH CONDITIONS.+ 

By Gro. A. V. Russet, Wh.Ex., Assoc.M.Inst.C.E. 


Tue revolution in methods of sheet production which 
commenced in the United States some thirty years ago 
with the resuscitation of the backed-up mill and its 
employment for both the hot- and cold-reduction of 
wide strip, has now acquired such momentum as to 
threaten with extinction the pre-existing techniques as 
serious contributors to the total volume of sheet and 
light-plate production. The situation developing in 
the United States will soon be full of interest. By the 
end of the present year it is anticipated that there will 
be at least 21 wide-strip mills, capable of rolling 
maximum widths of from 32 in. to 84 in., in operation, 





* OC Rendus, vol. clxv (1917). ; 
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Diagram near Zero Carbon (below 1,000 deg. C.).” | and in addition two continuous light-plate mills. Many 
It was by Mr. J. H. Whiteley, who, in reading it in | of these plants will have complementary cold-reduction 

x facilitiés. Their te productive capacity (exclu- 


sive of the plate mills) may be conservatively assessed 
at 8,500,000 tons per annum. Doubtless the most 
important difference between American and British 
conditions lies in the size of the economic producing 
unit. Owing to a much smaller total demand, coupled 
with a somewhat greater degree of diversity in its 
character, real scope for a typical large American 
continuous mill, having an annual capacity exceeding 
400,000 tons, can scarcely be said to exist. What is 
needed, in the author’s opinion, to meet British require- 
ments is a plant with a capacity of not more than half 
the above figure, with the same range and product 
flexibility, but capable of operating at a direct cost 
approximating closely to that of the large American 
installations, and representing a smaller investment 
for plant and buildings, at least in the same proportion. 

A wide-strip mill plant, with a productivity adapted 
to British conditions, should, in the first place, cater 
for as many lines of product as can be reasonably 
considered to lie within its field. The highest degree 
of flexibility both in product and range that can be 
embodied will afford the best insurance for continuous 
operation at a remunerative level during its economic 
life. To this end the mill should not be restricted to 
too narrow a maximum width. Bearing in mind the 
increasing cost of the mill equipment as the width goes 
up, it would seem that a good compromise might be 
effected by the selection of a 60-in. length of barrel for 
the finishing train. This width is adequate to roll 
readily sheet stock and light skelp up to 54 in. in width, 
in addition to narrower material for the strip and 
narrow-sheet trades. It will be desirable to include 
light plates up to } in. thick and 6 ft. wide if these can 
be rolled whenever the rolls of the finishing train are 
being changed. The disposal facilities would have to 
be adapted to handle the full range of products. There 
would be required flattening, cooling, and shearing 
equipment for wide heavy lines, and coilers and cutting- 
up, piling, and slitting facilities for sheet and strip. 
The mill should be adapted to work in conjunction with 
a normal reversing blooming mill rolling comparatively 
smal] slab ingots, say, of 4 tons net weight, and these 
should not need to be slabbed down below 4 in. thick. 
While the plant as a whole should be very robustly 
proportioned, the greatest simplicity of mechanical 
and electrical design must be insisted upon to keep the 
cost low, and the layout must be compact to economise 
in building space, 

To afford some concrete evidence of the practicabilit 
of designing wide-strip mill plants in accordance wi 
the general indications which have just been adum- 
brated, the author proposes to outline three projects 
for such plants that he has investigated. While these 
schemes have been developed to cater for different 
conditions, they are all designed to enable narrow 
plates, either universal or sheared, up to } in. in thick- 
ness to be rolled, in addition to wide strip. 

First Project.—When the maximum width of stri 
demanded does not exceed 42 in. the need for sla 
cross-rolling facilities disappears, and the resulting 
strip-mill plant is thereby simplified. The project 
has a designed productivity of about 175,000 tons per 
annum of fifty working weeks, made up principally of 
strip, both in coil and flat form. Facilities are afforded 
for rolling universal plates up to 60 in. in width on 
the reversing breaking-down stand. The plant com. 
prises a 36-in. by 72-in. reversing universal roughing 
stand, followed by a four-stand continuous-strip 
finishing train, each stand being of the four-high ype 
and mounting 18-in. and 44-in. by 48-in. rolls, 
general layout thus follows that of the Butler plant of 
the American Rolling Mill Company, but as it incor- 
porates provisions for wash-heating stock at the 
roughing stand and also for the disposal of plates, &c., 
rolled > berm at times when the finishing train is 
standing, the flexibility of the plant is greater, and it 


is, in consequence, better adapted to British conditions. 
The disposal arrangements follow accepted modern 
practice for wide-strip and universal plate mills. 


Second Project—This scheme is submitted as an 


illustration of the type of installation which the author 
visualises as being well suited to the production of the 
greatest range of wide-strip mill products under British 
conditions. At the same time, it involves no very 
important de 
for the int 
intermediate stage. 
a capacity of approximately 
products per annum. The 
is up to 74 in., and for strip up to 54 in, The former 
are produced by the roughing units of the assembly, 
and can ite ame 
undergoing roll-c . 
died Ghsenalt the latter train and passed to the normal 
disposal 

“ cross-country” principle. There are six stands of 
rolls. The first is a very heavy three-high universal 


ure from conventional methods, except 
uction of an optional wash-heating at an 
This example is a plant having 
200,000 tons of finished 

of width for plates 


rolled whilst the finishing train is 
Narrower plates can be also 


arrangements, The mill is arranged on the 








bore the 


title, ““A Survey of the Iron-Carbon 


+ Paper read before the Iron and Steel Institute on 
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stand which serves for cross-rolling slabs to width and 
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also for the early reducing passes. In addition 


each side of the rolls, centring guides, and “ sticking ” 
devices for ensuring positive entry with heavy 
draughts. 
universal mill with deflecting tables. The drive for 
the small middle roll is of the semi-positive type. 
The foregoing stands are driven at appropriate speeds 
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to | 
lifting tables, this unit is equipped with turntables on | 


The next stand is an intermediate three-high | 


by a common induction motor through a special reduc- | 


tion-gear unit. Stock may either pass directly from 
the first stand to the second over a high-speed broad- 
side transfer, or be routed through a wash-heating 
furnace of similar design to that previously discussed. 


Behind the intermediate stand lies a four-stand 
| 


continuous finishing train of four-high units. 

Third Project. 
ductive capacity of 185,000 tons per annum, comprises 
three stands. For breaking down, including cross- 


rolling when necessary, a three-high universal mill, | 
resembling the first stand of the second | 


generally 
project except for a higher rolling speed, is envisaged 
This stand serves for reducing strip stock down to 
a maximum of about 0-625 in. and also for rolling plate 
orders. The intermediate and finishing stands are 
straightforward four-high non-reversing mills, but, 
instead of being served by roller tables, each is provided 
with a decoiler, scaling and feed-roll unit on the ingoing 
side, and a coiler on the outgoing. The finishing stand 


| 


This installation, which has a pro- | 


also delivers on to a run-out roller table, the portion | 


adjoining the mill being formed as a tilting section 
capable of being rapidly raised clear at will. Stock 
destined for strip production is coiled after breaking 


down, and each coil is discharged into a tunnel furnace | 


leading to the intermediate stand. Connecting the 
entry and delivery sides of the intermediate and 
finishing stands, and providing a coil track between 
them, is a U-shaped coil-reheating furnace of sufficient 
length to take any desired maximum number of coils 
as a rolling batch, with a given re-heating time. These 


furnaces have removable sectional roofs to give access | 


to the interiors. The coils travel on two rows of small 
conical dead rollers made of heat-resisting alloy and 
carried in frames of similar material. They are moved 
by a reciprocating conveyor with dipping fingers 
engaging the lower edges of the coils. The conveyor is 
operated by a variable-stroke gear, to allow different 
numbers and widths of coil to be treated in one batch, 
and it is located under the furnace with the finger 
carriers projecting through a narrow and partially 
sealed slot in the furnace hearth. The furnaces may 
be heated in any convenient manner, but, in view of 
the temperatures involved (950 deg. C. as a maximum) 
and the importance of precision in control, the merits 
of electricity should lead to its adoption, provided that 
current is sufficiently cheap. The furnaces are charged 
and drawn by quick-acting pushers independent of their 
conveying mechanisms. 

In operating this plant, considerable latitude in the 
distribution of work between the stands is permissible. 
The primary objective would be so to split up the 
reduction between the three stands that they are in 
* balance If this is done it will be found that the 
rate of wear of the finishing rolls is not unduly rapid. 
As an example, the production of 18-gauge strip 40 in. 
wide may be cited. With 4-in. slabs weighing 2-5 tons 
nine passes would be taken at the breaking-down stand 
to reach a thickness of 0-3 in. Four passes would be 
made at the intermediate stand, reducing the stock to 
0-08 in. The finishing stand would give the two final 
passes to bring the strip down to 0-049 in. Each 


vides excellent scope for mathematical and physical 
analyses. At present it is proposed to use the labora- 
tory for both graduate and post-graduate work. The 
former class of students will receive both lectures and 
laboratory instruction, while the latter will be per- 
mitted to undertake approved researches. In addi- 
tion, facilities will be available, as they have been 
at the College in the past, for investigations to be 
carried out for research organisations. 

The first proposal to establish this laboratory was 
made in 1926, when Professor MacGregor-Morris 
suggested that the University should approach the 
London County Council for a grant. This suggestion 
was cordially approved by the Central Electricity Board, 
which had before it a report on a visit by Professor 
MacGregor-Morris to certain high voltage laboratories 
in the United States. The project was in course of 
development when the economic crisis of 1931 inter- 
vened, and a change in the terms of the original 
10,0001. grant from the London County Council necessi- 
tated a re-consideration of the scheme. As a result 
it was decided to use this money for equipment rather 
than for building, and the existing college theatre was 
therefore adapted for the purposes of the laboratory. 
It may be added that to ensure its equipment on the 
most modern lines Mr. W. J. John, Reader in Elec- 
trical Engineering, was granted twelve months’ absence 
to visit existing establishments in Germany. 





stage in this scheme of production would occupy | 


approximately three minutes. The inherent advantage | 
possessed by batch-rolling in securing uniformity of 
gauge may be emphasised. This is especially pro- 
nounced as regards strip-to-strip variation, owing to 
the comparativeiy small amount of roll adjustment 
entailed. The combination of batch-rolling with inter- 
mediate heating affords the greatest degree of con- 
trollability, so that any desired physical characteristics 
in the strip are obtainable. 








THE HIGH-VOLTAGE LABORATORY 
OF QUEEN MARY COLLEGE,LONDON. | 


Tue High-Voltage Laboratory of Queen Mary 


As just stated, the laboratory is housed in an existing 
building, which has been adapted by the removal of a 
sub-dividing floor. It is 80 ft. long by 40 ft. wide and 
36 ft. high. The galleries, by which it is surrounded, 
provide accommodation for the control desk and form 
excellent observation areas. As regards equipment, 
the necessary supply for energising the testing trans- 
former is obtained from a motor-driven alternator 
manufactured by Messrs. Newton Brothers (Derby), 
Limited, which, together with its exciter, is housed 
inthe basement of the building. This machine, which 
is driven by a 70/35-h.p. synchronous motor, has a 


| single-phase output of 250/125 kVA at 1,250/625 volts, 
jand its 


voltage is controlled by a potentiometer 
regulator. In the same sub-station 
Crompton Parkinson motor-generator for the supply 
of direct-current and 50-kVA, 75-kVA and 200-kVA 


College, University ot London, which was formally | Metropolitan- Vickers transformers. 


opened by the Chancellor (the Earl of Athlone) on 


and for research. That it is an important develop 


ment, which reflects credit both on the governors of | give 500 kV between the poles with the mid-point | atmospheric conditions on the apparatus under test. 


the College and on the head of the department, Pro- | 
fessor J. T. MacGregor-Morris, hardly needs stressing. 
High voltage engineering is now an important part 
of electrical engineering and consequently a demand 
exists for those trained in its principles. From the 
instructional point of view it is also a subject which 
is worthy of inelusion in a university syllabus, even 
at the expense of others, since it lays stress on 


The main laboratory, a view of which is given | 
Wednesday, May 6, is one of the first of its kind in| above, contains two Ferranti transformers, each of | control desk. 
this country to give facilities both for training students | which is rated at 


250 kVA at 250 kV. These are 
arranged for connection in series or in cascade to 


earthed or with one pole earthed. They are also 
fitted with tertiary windings, the voltage across which | 
is always a constant fraction of that across the high | 
tension winding. Voltages are measured by a sphere | 
gap, which consists of two 750 mm. spheres. This | 
was also supplied by Messrs. Ferranti, Limited. | 
The upper sphere is connected to the high tension 
‘bus-bars through a protective resistance, while the | 


certain fundamental theoretical principles and pro- | lower can be raised or lowered by a motor to an accuracy 


are a 75-kW | 
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of 1 mm., the actual distance between the two being 
indicated on the control desk. This arrangement can 
also be used as a crest voltmeter. This portion of the 
equipment is controlled from a desk on the gallery, the 
apparatus for this purpose including the main circuit 
breaker, push buttons for controlling the alternator 
voltage and the sphere gap and the usual range of 
instruments and signal lamps. It has, of course, been 
necessary to provide a complete system of interlocked 
doors and screens round the danger area, but these 
have been arranged so as to permit the maximum use of 
each item of the equipment with the minimum of 
interference with the remainder, 

The laboratory equipment also includes a 1,000-k\ 
impulse generator with a discharge capacitance of 
0-003 microfarad at 50 cycles. Load capacitances 
can be measured from 3upuF upwards and values of 
tan d from 0 to 1-111, d being equal to 90 deg. — 9, 
where cos @ is the power factor. The bridge sensitivity 
is such that changes in tan d of 0-0001 can be detected 
with a test voltage of 20 kV and a load capacitance 
of 50ynyuF. All the leads are carefully screened, the 
ratio arms being in a table box alongside the control 
desk. The latter includes two rectifying valves and a 
direct-current milliammeter to enable the charging 
current of the terminal bushing of the transformer to 
be rectified and used as a measure of the crest value 
of the voltage. A switch also permits the standard 
air condenser to be used for voltage measurement, or 10 
the bridge circuit. The Marx circuit is employed in 
connection with this set, the voltages being measured 
by a sphere gap and a Metropolitan-Vickers cathode 
ray oscillograph. The load is, however, earthed 
| through the charging resistances, and is not subjected 
to stress during the charging periods For high 
| voltage direct-current testing, two thermionic re« tifiers 
| have been installed, which enable an output of 20 milli- 
‘amperes at 180-kV direct-current to be obtained, 
| the arrangement being such that a full voltage to 
}earth of either polarity is available. These valves 
| are arranged in a two-stage multiplying circuit so that 
| the output can be increased by the addition of more 
stages, It also facilitates the changing of the polarity 
| This is effected by altering the high voltage ’bus-bars, 

which swivel in their sockets. This set can be used 
1,000-kV impulse generator through 
a special *bus-bar and is controlled from its ow! 
There is also a 150-kV_ transformer 
with movingecoil regulator and control gear, a wind 
tunnel being provided for studying the effect o! 





|for charging a 


The properties of dielectrics at power frequencies and 
varying voltages can be measured on a hering 
bridge up to 100 kV. 

Finally, a gantry on the roof provides facilities for 
testing insulators under rain or deposit conditions. 
A supply can be brought to this point through rool 
bushings either from the high-voltage direct-curren 
laboratory or the 150-kV alternating-current laboratory 
The contract for the ¢ quipment of the laborato \ 
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divided between Messrs. Ferranti, Limited, Hollinwood, 
and Messrs. The Metropolitan-Vickers Electrical Com- 
pany, Limited; Trafford Park, Manchester. The former 
frm was responsible for the main transformers, 
sphere gap and control panel, while the latter supplied 
the Schering bridge, surge generator, oscillograph and 
direct-current generator. 








INFLAMMABILITY OF COAL DUST, 


FoLtow1ne the satisfactory results obtained with 
the laboratory apparatus devised by A. L. Godbert, 
of the Safety in Mines Research Board, at Sheffield, 
for determining the inflammability of coal dusts, 
equipment of a similar character was constructed in 
the United States by the Bureau of Mines, with the 
personal co-operation of the originator of this method. 
Co-operation between the United States and Great 
Britain in mine-safety research was officially com- 
menced in 1924 and as is known to our readers provides 
for the exchange of research personnel as well as for the 
interchange of technical data, &c. 

The values of explosibility of coal dusts are measured 
by the amount of inert material required to suppress 
propagation of flame through them, and for many 
years such determinations have already been made by 
means of large-scale tests in mine galleries or steel 
galleries. The object of the laboratory method is to 
provide, not only a simpler and less costly test, but 
one more amenable for the study of factors unsuited 
io large-scale investigation. 

A bulletin recently issued by the U.S. Bureau 
of Mines describes a research carried out at Pittsburgh, 
Pa., to compare the relative inflammabilities of a 
number of British and American coals and to study 
the effect of size of dust particles on inflammability.* 
With certain modifications to adapt the method to the 
requirements of the Bureau of Mines, the small electric 
furnace and apparatus used was similar to that alread 
described in Paper 56 of the Safety in Mines Researc 
Board.t The modified method was first standardised 
against results of explosion tests previously made in 
the Experimental Mine, and it appears that it may 
be found necessary to make further modifications in 
the apparatus before it can be given unqualified 
approval for use under American conditions. The 
method has, however, undoubtedly proved more 
satisfactory than any previously attempted in the 
laboratories of the Bureau. Tests made with a 
segregated size of dusts of 17 American and‘14 British 
coals have indicated that the inflammability of the 
British coal dusts was less than that of American 
dusts of equal volatile ratio. It will, however, be 
necessary to confirm this by additional experiments with 
dusts of other sizes, and this must be borne in mind when 
comparing the results of experiments made in the 
two countries. 

The major part and chief purpose of the investigation 
was to determine the relation of inflammability to 
size of coal and inert dusts. The first experiments 
were intended to ascertain whether the minus 200-mesh 
content of a dust (which has been adopted as a measure 
of size in the large scale tests at the experimental 
mine) was a sufficient measure of its inflammability. 
After completing 196 inflammability tests it was found 
possible to develop a formula which enabled calculation 
of the determined inflammabilities to be made with 
reasonable accuracy. There was, however, no change 
in this series of experiments in the relative proportions 

of the sub-fractions of the plus 200-mesh portion of the 
dusts, which ranged from 100 per cent. to 30 per cent. 
of the total dust in the different samples tested. This 
may, to some extent, limit the application of the for- 
mula; but it was thought advisable first to extend 
the formula to cover all probable variations in the 
Sieve analysis of the plus 200-mesh portion of the dusts 
rather than to determine the actual range within which 
it applied. i 
_ Indetermining the effect of fineness on inflammability 
It is essential to have a means of measuring and deter- 
mining the fineness of all dusts. A measure which 
appears to be suitable is that of specific surface, since 
itis mainly the combustion of the coal which is being 
studied, and the rate of combustion is largely dependent 
Upon the surface area per unit weight. Similarly, 
with the inert dust, heat absorption is largely dependent 
on the area of the exposed surface. As the determina- 
hon of this area is a very tedious process if carried out 
accurately with the aid of a microscope, it was decided 
that relatiy e specific surfaces would answer the purpose, 
'n view of the fact that the inflammability determina- 
“ions are relative. A fineness figure has therefore 
Duos Shoratory Studies of the Inflammability of Coal 
; Effect of Fineness of Coal and Inert Dusts on the 





and railway schemes, Cape Colony, the latter under- 








been. worked out which depends only on the sieve 
analysis of the dust, and by which any dust can be 
divided into eight fractions, the minus 200-fraction 
having a preponderant effect in determining the com- 
puted fineness figure. Although the assignment of a 
single coefficient of fineness to all minus 200-mesh 
dusts greatly simplifies the problem, it can only be 
justified if it leads to no important error in subsequent 
procedure. It is possible that this may actually 
account for certain discrepancies which were found to 
occur in part of the work now under notice. The 
question is one which can only be settled by a more 
extensive study of the size of the minus 200-mesh 
fraction of coal-mine dusts than has so far been 
possible. 








THE LATE MR. W. C. ROWDEN. 


WE regret to record the death, which occurred on 
April 3, at his home at Hale, Cheshire, of Mr. William 
Clement Rowden, for many years chief chemist at the 
Elswick Works, Newcastle-upon-Tyne, of Messrs. 
Sir W. G. Armstrong, Whitworth and Company, 
Limited, and afterwards manager of the Elswick Steel 
Works and of the steelmaking. departments at Open- 
shaw Works, and subsequently local director of the 
company. Mr. Rowden, who was seventy years of 
age, was the son of Professor W. T. Rowden, B.Sc., 
A.R.8.M., and was educated at Anderson’s College, 
Glasgow, where he gained a three-year scholarship, in 
1883, tenable at the Royal School of Mines, South 
Kensington, London. In 1886 he obtained the 
Associateship in Metallurgy of the Royal School of 
Mines and passed out with first-class honours. On 
leaving the School he was appointed assistant chemist 
at the Elswick Works and, only two years, later was 
promoted to the position of chief chemist. In 1891 
he was made manager of the steel-melting plant. 
Mr. Rowden became manager of the whole of the 
Elswick Steelworks early in 1914, and during the 
war, in addition to his duties at Elswick, he was actively 
concerned in ‘accelerating the steel output from other 
sources, and his advice was often sought in connection 
with the manufacture of steels required for national 
purposes. Furthermore, in 1916, Mr. Rowden took 
over the technical control of steel manufacture at the 
Openshaw Works of his company. 
When, after the war, the steelmaking interests at 
Elswick were transferred to Openshaw, Mr. Rowden 
took up his residence in the Manchester district, to 
continue his control of steel manufacture, and he was 
appointed a local director of the Company. On the 
formation of Messrs. English Steel Corporation, 
Limited, he continued his activities at the Vickers 
Works, Sheffield. Mr. Rowden retired five years ago, 
but he was retained as consulting metallurgist by the 
Corporation. During his long career he was responsible 
for many improvements, not only in the manufacture 
and casting of steel, but also in connection with the 
production of large heat-treated alloy-steel forgings, 
such as are required for armaments purposes, and he was 
also actively concerned in the development of these 
steels for commercial purposes. During his younger 
days he was one of the early users of the microscope in 
connection with steel manufacture. Mr. Rowden was 
elected an associate of the Institute of Chemistry in 
1888, was made a Fellow in 1891, and subsequently 
became a life Fellow. He was elected a member of 
the Iron and Stee] Institute in 1894. 








THE LATE MR. W. B. LEANE, M.C. 


WE note with regret the death of Mr. Walter Burditt 
Leane, which occurred on April 11 in London. Mr 
Leane, who was for many years engaged in railway 
construction in South Africa and South America, was 
the second son of the late Mr. George Henry Leane, 
F.S.1., and was born on February 1, 1874. | He received 
his general education at Manor House School, Clapham, 
and in 1890, at the age of 16, was articled to his father 
in Westminster. After completing his pupilage in 
1893, he was employed under Mr. Alfred Thorne as 
contractor’s engineer on the erection of piers and 
bridges in North Wales. Mr. Leane’s long connection 
with South Africa began in 1896, when he was appointed 
assistant engineer to Messrs. Pauling and Company 
on the survey for the railways from Mafeking to 
Bulawayo, Rhodesia, and from Ashton to Riverside, 
Cape Colony. .Later he became sectional engineer in 
charge of the 23 miles of line from Sir Lowry’s Pass to 
Caledon, Cape Colony, and after serving in this capacity 
for some time, was placed in command of the field 
parties for the survey of the Saldahna Bay Harbour 


He also carried 








ftammability of Coal Dusts. By A. L, Gopsrert and 
-P.Grezxwatp. U.S. Bureau of Mines, Bulletin 389. 


taking including 83 miles of line. 
out works in connection with the Stellenbosch Water 


undertaking. 


enables the chuck to be isolated for inspection. 
to the conditions under which they work on grinding- 
machine tables, close attention to maintenance is desirable 
and information on this subject, and also with regard to 
testing is given under appropriate headings. The same 


ment service as resident engineer, Irrigation Branch, 
Public Works Department, Cape Colony, and was put 
in charge of surveys and works in the eastern provinces. 
Two years later, however, he returned to railway 
surveying in Cape Colony for a short time, and in 1907, 
proceeded to West Africa to take up the appointment 
of senior district engineer on the northern extension of 
the Lagos Railway. After occupying this position for 
some two years, Mr. Leane left Africa on his appoint- 
ment as chief engineer and legal representative in 
Chile of the Chilean Northern Railway Company. He 
was first engaged on the preparation of reports and 
estimates for the construction of 1,300 km. of the 
Northern Longitudinal Railway, and afterwards carried 
the works to completion, terminating his appointment 
in 1914. 

For the succeeding two years he was chief engi- 
neer of the Central Argentine Railway, but relin- 
quished this appointment to return to his native 
country to join H.M. Forces. He was given a com- 
mission in the Royal Engineers, and rose to the rank 
of captain on January 31, 1917. He was successively 
corps light-railway officer, army tramway officer, and 
controller of forward ways of communications, and 
while occupying the last position ranked as acting 
lieutenant-colonel. For his gallantry in action he was 
awarded the Military Cross. Upon the conclusion of 
hostilities he returned to South Africa, his first task 
being to make a report on the Dominion for Messrs. 
The English Electric Company, Limited. Subsequently 
he became joint consulting engineer with Messrs. Sir 
Douglas Fox and Partners on a number of large projects. 
In 1922 he was appointed chief engineer of the Beira 
and Rhodesia Railways, with headquarters in Bula- 
wayo, and continued to occupy this position for a 
number of years. Mr. Leane became an associate 
member of the Institution of Civil Engineers on 
January 10, 1905, and was transferred to the rank of 
member on January 21, 1913. He was also for many 
years a member of the American Society of Civil 
Engineers. 


PAD HANDLE FOR HACK-SAW 
BLADES. 


Tue series of handy “ Eclipse ” tools made by Messrs. 
James Neill and Company (Sheffield), Limited, Com- 
posite Steel Works, Napier-street, Sheffield, has been 
recently augmented by a useful pad handle for carrying 
hack-saw blades. Jobs on which a short-stroke 
sawing cut is the simplest method to adopt are not 
infrequent ; for example, cutting a notch in a situation 
which will not permit the entry of the bow of a hack- 
saw, or cutting slots in a thin plate in which the start 
has been made by drilling. The pad handle enables 
such work to be done by converting a whole or broken 
hack-saw blade into the equivalent for metal of the well- 
known joiner’s keyhole-saw. The handle is of a shape 
permitting a firm and comfortable grip and is made of 
a durable aluminium alloy. It is hollow so that the 
projecting part of the blade can be adjusted in length 
to suit the work. The blade can be inserted with the 
teeth lying in a direction to cut either on the forward 
or return stroke, and is securely and quickly clamped by 
a finger-operated screw with a knurled knob. The 
handle can be also used for pad-saw blades, warding 
files and so forth, and, as it is inexpensive and not likely 
to get out of order, should form a convenient accessory 
on the bench or in a craftsman’s tool kit. 














Society or Giass TrecHnotoey.—At the annual 
general meeting of the Society of Glass tem i 
held recently in Sheffield, Mr. B. P. Dudding, M.B.E., 
was re-elected president for a second year, and Messrs, 
H. A. Bateson and F. W. Hodkin were elected vice- 
presidents. Mr. F. G. Orme, O.B.E., was re-elected 
general treasurer, Mr. F. C. Flint, American treasurer, 
and Professor W. E. 8. Turner, O.B.E., general secretary. 
After the meeting two papers were read, viz., “ Otto 
Schott and His Work,” by Professor W. E. 8. Turner, 
and “ Residual Sulphate in Soda-Lime-Silica Glasses 
and the Rate of its Elimination with Time and Tem- 
rature,”” by Dr. E. Preston and Professor W. E. 8. 
urner. 

MaGnetic CHUCKS AND DEMAGNETISERS.—Some useful 
instructions and hints on the employment and main- 
tenance of magnetic chucks and de-magnetisers are 
contained in a booklet which we have received from 
Messrs. J. H. Humphreys and Sons, Blackriding Electrical 
Works, Oldham. The chucks consist of bodies of high- 
permeability steel with one-piece steel faceplates. Sepa- 
rate instructions are given for the fitting of the rect- 
angular and circular types, a number of clear diagrams 
being reproduced to indicate the proper method of 
connection, including earthing. A switch and fuse 
Owing 








rintende : - 
5 cents.) ent of Documents, Washington, D.C. [Price| From 1902 to 1904 Mr. Leane served as engineer in| remarks apply to de-magnetisers, while the booklet is 
y T See also Encrinzgrrinc, “A Modified Routine charge of the constructional works of the Simonstown completed by some hints on the installation and main- 
Method,” vol. exxxix, page 106 (1935). Forts, Cape Colony, after which he joined the Govern- | tenance of dynamos and rotary converters. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at April 27 
there were approximately 10,712,000 insured persons 
between the ages of 16 and 64 in employment in 
Great Britain. This was 82,000 more than at March 23, 
1936, and 371,000 more than at April 15, 1935. Most 
of the principal industries showed a further improve- 
ment in employment between March 23 and April 27. 
Those in which the improvement was most marked 
included building and public-works contracting, 
engineering, shipbuilding and repairing, metal-goods 
manufacture, electrical-apparatus manufacture, the 
motor-vehicle, cycle and aircraft industry, tailoring, 
brick and tile making, road transport, shipping, the 
distributive trades, and hotel, boarding house, &c., 
services. On the other hand, there was a further 
decline in employment in the coal-mining industry, 
and there was also a slight setback in the woollen and 
worsted and hosiery industries. 


At April 27, the numbers of unemployed persons on 
the registers of employment exchanges were 1,498,579 
wholly unemployed, 247,272 temporarily stopped, and 
85,379 normally in casual employment, making a total 
of 1,831,230. This was 50,301 fewer than the number 
on the registers at March 23, 1936, and 213,230 fewer 
than at April 15, 1935. The total comprised 1,435,045 
men, 63,496 boys, 274,416 women, and 58,273 girls. 
The number of unemployed boys and girls on the 
registers increased by 12,666 between March 23 and 
April 27 owing to the registration of juveniles who left 
school at Easter. 


Of the persons on the registers at April 27, about 
46 per cent. were applicants for insurance benefit, and 
about 38 per cent. for unemployment allowances, while 
about 16 per cent. were uninsured or were for other 
reasons not entitled to apply for benefit or unemploy- 
ment allowances. In the case of about 40 per cent. of 
the total of 1,536,342 persons on the registers who were 
applying for benefit or unemployment allowances, the 
last spell of registered unemployment had lasted for less 
than six weeks, for about 52 per cent. it had lasted less 
than three months, and for about 65 per cent. less than 
six months. About 23 per cent. of the total had been 
on the register for 12 months or more. A considerable 


yam of the persons who have been on the register 
t 


or extended periods will have had one or more short 
spells of employment, lasting not more than three days 
each, during such periods. 


Between March 23 and April 27 the number of un- 
employed persons on the registers decreased by 11,004 
in the London area, 9,569 in the South-Eastern area, 
6,699 in the South-Western area, 5,653 in the Midlands, 
6,694 in the North-Western area, 11,968 in Scotland, 
and 8,286 in Wales. There was an increase of 9,572 in 
the North-Eastern area. As compared with the position 
at April 15, 1935, there were 29,406 fewer unemployed 
in engineering, 18,684 fewer in the building trades, 
16,222 fewer in shipbuilding and ship-repairing, 11,380 
fewer in coal-mining, 9,324 fewer in the manufacture 
of metal goods, and 8,745 fewer in the iron and steel 
industry. 


The Berlin correspondent of The Times states that 
unemployment in Germany decreased during April 
by about 174,000, to a total of 1,763,074. The winter 
increase in unemployment has been almost wiped out, 
and the young people entering the labour market at 
the end of the school year in April have, for the greater 
part, been absorbed. 


During April, the home branch membership of the 
Amalgamated Engineering Union increased from 
212,659 to 215,600, and the colonial branch membership 
from 25,521 to 25,713. The number of members in 
receipt of sick benefit decreased from 3,568 to 3,295, 
and the number in receipt of superannuation benefit 
from 13,970 to 13,954. The number in receipt of 
donation benefit decreased from 2,954 to 2,928, and the 
total number of unemployed members from 10,888 to 
10,393. 

The writer of the editorial notes in the May issue of 
the Amalgamated Engineering Union's Journal ex- 
presses the opinion that Labour Members of Parliament 
rendered a very useful service to trade unionism when 
they called attention to the lack of organisation among 
the employees of the British Broadcasting Corporation, 
and to the anti-union attitude of the Director-General 
and the higher officials. ‘* We are particularly grateful,” 
he says, “ to Sir Stafford Cripps he his vigorous advo- 
cacy of the right to organise in this field, and for his 
insistence upon the fact that those in control of a 
publicly-owned corporation like the B.B.C. should not 
deny a right of combination that is recognised and 
accepted by private employers. The position of 
unorganised workers under the B.B.C. concerns our 
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union along with others. Sir John Reith must learn 
that trade unionism does not exist upon sufferance 
persons holding positions of authority and influence 
such as his at the B.B.C. The Corporation’s employees 
must be as free as the workers in rem ments 
to join the trade union of their choice, without inter- 
ference or intimidation from him or any of his 
colleagues.” 

It is also claimed by the Journal’s contributor that 
the trade unions must be accorded the same oppor- 
tunities to organise within the Corporation as they 
have gained in “all other fields.” “Such oppor- 
tunities,” he says, “have recently been denied by 
the B.B.C. authorities in regard to engineers and 
electricians as well as other bodies of workers in the 
employment of the Corporation. Sir John Reith will 
be well advised to cease behaving like a dictator and 
to come off his perch.” ; 


At the annual conference of trades councils, which 
is to be held in London on May 23, the South Midlands 
Federation will submit a resolution urging the Trades 
Union Congress to define clearly the demarcation line 
between purely industrial organisations and political 
bodies. “ The experience gained,” it is stated, “ shows 
that there is a growing inclination to regard the political 
organisations as an all-inclusive body, thus creating a 
position which is contrary to the best interests of 
trade unionism. We firmly assert that the industrial 
movement is the only body qualified to deal effectively 
with industrial questions ; we further assert that the 
position of many councils is such that they are greatly 
handicapped in their endeavour to assist in recruiting 
members of the Trade Union Movement.” 


The report of the General Federation of Trade 
Unions for the first quarter of the current year states 
that the number of affiliated societies is 96, of which 65 
are on the higher scale, 28 on the lower scale, and 
3 on both scales. The gross membership of the 
affiliated organisations is 355,154, and the membership 
on which contributions are being paid, 345,428. Of 
the 345,428 members on which contributions are being 
paid, 216,884 are on the higher scale, 118,744 on the 
lower scale, and 9,800 on both scales. During the 
quarter, 6,3571. 7s. 9d. was received in subscriptions, 
and 9651. 7s. ld. was paid out in benefits. 


Dealing with the subject of trade-union organisation, 
Mr. Appleton, the general secretary, says that it would 
be a great mistake for workers to assume that there is 
no longer any need for trade unions and the General 
Federation. “ Wages and conditions of work,” he 
says, “ have still to be fought for. A time may come, 
perhaps, when good wages and good conditions will be 
given out of goodwill and kindness of heart, but that 
time is a long way ahead. There will still be fighting— 
on different lines and with different battle cries—but 
that there will still be fighting is certain. Even in 
Great Britain, the travail of the operatives is not 
ended.” pte. "as 

“ Those who are best prepared and most efficiently 
organised—whose inter-relations are best co-ordinated 
—will always,” Mr. Appleton goes on to say, “‘ come 
off best. Agreements to avoid conflict by negotiations 
or arbitration are excellent, when there is power behind 
them which can be exercised. In industrial struggles 
the trade union affords power to the individual worker, 
and the General Federation of Trade Unions solidifies 
the power of the trade unions. The value of this federal 
backing is psychological, as well as financial. That 
there is a nucleus of nation-wide combination and 
assistance for the worker affects the outlook of both 
employer and employee, discouraging aggressiveness in 
the one and encouraging hope in the other. The 
1,493,454/. paid in benefits by the Federation during its 
existence has done more than help the worker to win 
fights ; it has checked tendencies to attack and debase 
industrial conditions.” 


The General Federation of Trade Unions, it may be 
explained, was formed some years ago on the initiative 
of the Trades Union Congress to deal with the economic 
problems of the movement. All the trade unions 
affiliated to the Trades Union Congress do not belong 
to it, but those who do pay quarterly contributions 
to it based on their membership, and draw from its 
funds, when a strike occurs, benefits on the scale 
to which their contributions entitle them. The General 
Federation, as a rule, does not interfere in Labour 
politics, although Mr. Appleton frequently, as in this 
instance, usefully comments upon them. 


Sir Walter Citrine, the general secretary of the Trades 
Union Co . is contributing to Labour, the monthly 
organ of the General Council, a series of interesting 





articles on his recent visit to Soviet Russia. In the 


by | latest, he says that the productivity of labour in the 


building trades has to be increased by 30 per cent, 
as against its actual level in 1935. ‘‘ One of the methods 
of doing this,” he says, “is, evidently also with an 
eye on building costs, to raise the existing norm of 
output by an average of 25 per cent. This means that 
in order to obtain the same wage, the building workers 
will have to work considerably harder and produce 
more than they have been doing. Excavators will 
have to increase their output by 10 per cent., brick. 
layers by 15 per cent., carpenters by 35 per cent., and 
plasterers and painters by 20 per cent.” 


“ The existing wages of building workers are to be 
abolished,” Sir Walter goes on to say, “ because they 
permit of equalisation and irregularity in the method 
of remuneration of labour and building workers, do not 
stimulate the raising of their skill and are obstructing 
the development of the Stakhonov movement in the 
building trade.” The words quoted by Sir Walter 
are from a recently issued official decree. “‘ In future,” 
he goes on to say, “ workers will be in six categories, 
and will be paid on the basis of progressive piece work 
with an additional premium for the careful treatment 
of plant and economy in fuel and electric power. By 
pel means, the Soviet Government hopes to speed 
up not only house building but building economy 
generally.” Sir Walter adds that a great deal of 
unskilled labour is being used, the majority of the 
newcomers being peasants, 


The Swedish Consulate General in London states 
that during 1935, economic conditions showed continued 
improvement. Labour remained almost undisturbed 
and production in the more important industries, 
except the saw mills, was greater than in recent years. 
According to the calculations of the Royal Social 
Board, employment in 1935 was represented by the 
figure 3-68, as compared with 3-50 in 1934, average 
normal employment being indicated by 3 per cent. The 
improvement was most conspicuous in the first half 
of the year, but continued afterwards, though at a 
somewhat lower rate. 


During the fourth quarter of the year inappreciable 
changes took place in the ore-mining and metal indus- 
tries, the average figure remaining practically unaltered. 
There was a slight setback in ore mining, but employ- 
ment was better than a year earlier and, on the whole, 
might be regarded as medium only. Employment 
continued good in the ore-refining works, and the 
iron market showed increased liveliness. There was, 
however, a certain weakening in the export of pig-iron 
and of commercial iron and steel, while the import of 
these commodities increased. A shortage of skilled 
labour was experienced in a number of enterprises 
engaged in the manufacture of iron and steel products, 
and also in engineering shops, involving a certain 
amount of overtime working. Production generally, 
moreover, was checked by a threat of labour trouble. 
The industry, as a whole, however, maintained its 
position, despite the difficulties of certain of its branches. 
The shipyards reported increased activity, and the 
figure for the electro-mechanical industry continued 
to be the most favourable in the group. 


In a statement issued on March 17, Mr. Hirota 
defined the social policy of the Japanese Government. 
Long-standing evils, he said, which have accumulated 
in many branches of social life had depressed the nation 
and given rise to conflicting interests among different 
groups. Such a situation contradicts the national 
spirit, which is founded on moral principles. ‘- Indeed, 
no greater misfortune can be conceived for our country 
than this state of affairs. For this reason the Govern- 
ment is determined to introduce appropriate measures 
for the purpose of assuring and improving the liveli- 
hood of the people and satisfying every subject of the 
Emperor in his own station.” In conformity with the 
policy of the new Government, Mr. Hirose, Director 
of the Bureau of Social Affairs, has instructed the 
officials of the Bureau to prepare for the introduction 
of effective and pertinent social legislation suitable to 
the indigenous traditions, disregarding all opposing 
forces. 





British STANDARD SPECIFICATION FOR COPPER TUBES. 
—Specification No. 659-1936, for light-geuge copper 
tubes, has been issued by the British Standards Institu- 
tion, 28, Victoria-street, London, S.W.1. It relates to 
tubing joined by means of oe or capillary 
joints or by bronze welding, provides for tubes 

ving @ nominal bore from } in. to 4 in. and suitable for 
working water pressures up to 150 Ib. per sq. in. (20S. 
head). It standardises the chemical position “as 
material, and lays down simple mechanical tests - 
proving the ductility of the tubes. Copies may - 
obtained, price 2s. 2d. post free, from the B.8.I. Publi- 
cations Department. 
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DIRECT LENGTH-READING DIAL FOR LATHES. 


MESSRS. THE 


MONARCH MAOHINE TOOL COMPANY, 


SIDNEY, OHIO, U.S.A. 





DIRECT LENGTH-READING DIAL 
FOR LATHES. 


Ir is a fairly common practice with lathes used | 


principally for turning, as opposed to facing, to fit a 


graduated scale on the bed for the purpose of assisting | By A. W. 


This is, at 


the determination of the length of cut. 


best, an awkward contrivance since the reading of the 


traverse of the saddle, unless it starts from zero of the 
scale, involves an arithmetical operation. The direct 
length-reading dial shown in the accompanying illus- 
tration is, on the other hand, a much more positive 
attachment and one that eliminates those errors which 
may arise from carelessness in reading two graduations 
of a scale and subtracting one from the other. The 
dial has recently been developed by Messrs. The 
Monarch Machine Tool Company, Sidney, Ohio, U.S.A., 
and can be fitted to all sizes of lathes made by the 
firm, even those already in use. It will be clear that the 
device is attached to the lathe saddle and although 
shown on the left hand it can, if preferred, be attached 
on the right hand. The working parts are housed in 
an oil-tight gear case about 6} in. high by 5 in. wide 
by 5 in. deep from back to front. 

The readings are made on a pair of dials graduated 
on the periphery, and are determined by a fixed pointer 
attached to the casing. The dials are rotated as the 
saddle is traversed along the bed by a hardened-steel 
pinion which meshes with the bed rack. The internal 
gearing is arranged so that 12 in. of saddle traverse 
gives one complete revolution of the inner dial, and 
1 in. of traverse gives one complete revolution of the 
outer dial. The inner dial is graduated in inches and 
quarters andthe outer one in sixty-fourths of an inch. 
Both dials can be quickly set to zero by means of the 


'METHODS OF DETINNING TIN- 
| PLATE FOR EXAMINATION OF 
THE THICKNESS AND CONTINUITY 
| OF THE ALLOY LAYER.* 

HoTHERSALL and W. N. BrapsHaw. 


ALTHOUGH the properties and thickness of the alloy 
| layer on tin-plate are usually considered to be of minor 
| importance in comparison with the thickness and con- 
| tinuity of the tin coating, they may be of great sig- 
| nificance, not only in affecting the behaviour of tin- 
| plate during fabrication and service, but also in giving 
| information on the causes of porosity in the tin coating. 
| To enable the continuity, structure, and behaviour on 
| deformation of the alloy layer to be examined, and its 
| thickness to be determined, it is necessary to remove 

the tin coating without attacking the alloy or any 
exposed steel. A method used for this purpose by 
Kohman and Sanborn} consisted in immersing the 
| tin-plate in a boiling solution of sodium plumbite, 
which rapidly dissolved the tin coating with the pre- 
cipitation of lead in a finely divided form. A dilute 
solution of aqua regia has also been used, but this 
solution is known to attack the alloy layer. An 
examination of these methods and also of an electro- 
| lytic method devised by the authors, has been made, 
to determine the conditions which result in the mini- 
mum attack of the alloy layer ; using these conditions, 
the thickness, appearance, and continuity of the alloy 
layer on samples of tin-plate of various grades have 
been examined. 

Sodium-plumbite solution may be readily prepared 
by the addition of a solution of lead acetate to one of 
sodium hydroxide. Tests of solutions of various 


knurled rims, so that successive length measurements | compositions were made by immersing samples of tin- 
can be made and directly read. It is not therefore | plate (1-5 lb. per basis box, 16-8 g. per square metre), 
necessary to stop the lathe to measure the lengths of | in the boiling liquid and determining the loss in weight 
the parts to be turned to different diameters on the} with increase in time of immersion. The treatment 
same piece of work. In the case of lathes fitted with | was stopped when the loss in weight reached a constant 
multiple automatic length-feed stops, the dial can be| value, and the specimen was then dissolved in bydro- 
conveniently used in setting the dogs for the first piece | chloric acid and the remaining (alloyed) tin determined 
of a batch and for checking them from time to time in| in the usual way ; blank tests were carried out on the 
mass-production work. The gears work in an oil bath | steel base. Unsuitable proportions of sodium hydroxide 
and care is taken to eliminate backlash. jand lead acetate were found to result in a solution 
which was either unstable (with too little alkali) or 
which markedly attacked, and some times completely 
With 











Brrrish STANDARD SPECIFICATION FoR SHarr Covp- . : 
LINGS.—A_ specification, No. 664-1936, for cast-iron | femoved, the alloy layer (with too much alkali). 
shaft couplings of the rigid-flanged type with recessed | -—— ~ 
bolt-heads and nuts, and including recommended limits * Paper read before the Iron and Steel Institute on 
for the diameters of the line shafting used therewith, | Friday, May 8, 1936. Abridged. 
has been published by the British Standards Institution, By arrangement with the British Non-Ferrous Metals 
28, Victoria-street, London, S.W.1, price 2s. 2d., post | Research Association the work described in this paper 
free. The specification has been prepared at the request | was carried out at the Research Department, Woolwich, 
of the British Engineers’ Association, and the sizes | with the aid of funds provided by the International Tin 
range from j-in. to 4-in. bore. The couplings are | Research and Development Council. 
required to be interchangeable in respect of bores, size +t Industrial and Engineering Chemistry, vol. 19, 
and spacing of bolts, and spigot and recess diameters. | page 514, 1927. 








low concentrations of lead, the solution was very slow 
in dissolving the tin coating, and appreciable attack 
of the alloy layer took place; the lead deposited by 
immersion on the tin-plate tended to adhere, and was 
more difficult to remove by swabbing than the loose 
precipitate obtained with solutions more concentrated 
in lead. At temperatures below the boiling point, the 
solution tended to be very slow in action. The best 
results were therefore obtained by using a boiling 
solution with a fairly high concentration of lead and 
only just sufficient alkali to prevent precipitation of 
basic lead compounds. A suitable solution was pre- 
pared by adding, with vigorous stirring, a solution of 
80 g. of lead acetate in 500 c.c. of water to one con- 
taining 135 g. of sodium hydroxide in 500 e.c. of water. 
This solution was stable and rapid in action; the lead 
deposited by immersion was powdery and did not 
adhere to the tin-plate. The time required for detinning 


| with this solution was found to vary with different 


specimens ; specimens carrying less than about 5 Ib. 
of tin per basis box (56 g. per square metre) generally 
required 3 minutes to 5 minutes. 

The following procedure has been found satisfactory : 
The specimen is degreased by swabbing with an organic 
solvent, and is then dried, weighed, and immersed 
in a boiling solution of sodium plumbite, prepared as 
described above. After 2 minutes the specimen is 
removed, thoroughly washed, and swabbed with wet 
cotton wool to remove precipitated lead, dried, and re- 
weighed. The treatment is repeated with periods of 
immersion of 1 minute until the loss in weight is less 
than 0-001 g. per square decimetre of surface (counting 
both sides). The first period of immersion is, of course, 
extended if undissolved tin can be seen on the specimen. 
When the weight of alloyed tin is required to be deter- 
mined only approximately, time may sometimes be 
saved without undue sacrifice of accuracy by extending 
the initial period of immersion to 5 minutes and neglect- 
ing subsequent immersions if the tin is seen to be all 
removed. 

A solution containing 20 c.c. of concentrated hydro- 
chloric acid, 5 c.c. of concentrated nitric acid, and 
75 c.c. of water was found to have a progressive effect 
on both free and alloyed tin, although the action on 
the alloyed tin was less rapid. There was no well- 
defined indication of the complete removal of either 
free or alloyed tin. This solution is not therefore 
suitable as a detinning medium when it is desired te 
preserve the alloy layer intact. 

Electrolytic Detinning.—Investigation showed that 
tin could be removed from tin-plate, with little or no 
attack of the alloy layer, by anodic treatment in sodium- 
hydroxide solution, provided that the temperature, 
potential, and concentration of alkali were suitably 
controlled. The following method was found satis- 
factory : The tin-plate specimen is carefully freed from 
grease, the methods recommended in connection with 
porosity testing being found suitable. It is suspended 
centrally between two parallel electrodes of nickel foil 
or iron sheet (of similar size to, or slightly smaller than, 
the specimen) in a 5 per cent. solution of sodium 
hydroxide maintained at about 30 deg. C. A diagram 
showing the arrangement and the electrical connections 
is given in Fig. 2, page 544. The specimen is first made 
the cathode for 1 min. to 2 min. at 0-5 volt to 1-0 volt. 
The current is then reversed to make the tin-plate the 
anode, and its surface is lightly brushed to remove gas 
bubbles (a wad of cotton wool attached to a metal 
wire is suitable for this purpose). The current is con- 
trolled at 0-3 ampere to 0-5 ampere per square deci- 
metre (3 amperes to 5 amperes per square foot) and the 
voltage should not exceed 0-5 volt (it is usually 0-2 volt 
to 0-3 volt). As soon as the majority of the free tin 
coating is removed, the voltage will begin to rise; it 
should be prevented from exceeding 1-0 volt, and when 
this value is reached the current should be reversed 
for about a minute to make the specimen the cathode 
and then restored to its previous direction, care being 
taken to keep the voltage below 1-0 volt while the 
specimen is the anode. After 2 minutes at a voltage of 
1-0 volt the specimen should be removed, washed, and 
dried. The time of treatment varies with the thickness 
of tin coating ; 10 minutes to 20 minutes are usually 
required for specimens carrying less than 3 Ib. of tin 
per basis box. With no limitations of temperature or 
potential it has been found possible to remove both 
free and alloyed tin completely from tin-plate by anodic 
action in sodium-hydroxide solution. Thus in a 5 per 
cent. solution of sodium hydroxide at 75 deg. C., using 
a current density of 1-1 amperes per square decimetre 
(10 amperes per square foot) throughout the treatment, 
the tin coating was entirely removed from a specimen 
of tinplate (1-5 lb. of tin per basis box) in less than 
30 minutes. 

Examination of the Alloy Layer on Commercial Tin- 
Plate—Samples of commercial tin-plate, 9 cm. square, 
were stripped of free tin by both the sodium-plumbite 
and the electrolytic method, and the alloyed tin was 
determined by dissolving the specimen in hydrochloric 





acid and estimating the tin volumetrically in the usual 
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way. Blank tests on the steel were done by stripping| of pores was made on a small area; for example, a 
off the whole of the tin coating by immersion in the| square, | cm. by 1 cm. in size, was ruled on the tested 
hydrochloric-acid/antimony-trichloride reagent,* rub-| specimen with a sharp steel point, and this square was 
bing down the surface with emery paper to remove; then subdivided into small squares about 2 mm. by 
possible traces of tin, and dissolving the steel base in| 2 mm. in size; the number of pores in each square 
hydrochloric acid. Other specimens were examined,| was counted under the microscope. Owing to the 
after removal of free tin, for porosity, appearance, and | smallness of the area examined, the results, when 
microstructure. Some of the specimens used in these | calculated as in Table II on an area of 1 sq. dm., are 
tests were obtained from stock and were of miscel-| liable to considerable error, and are only included to 
laneous manufacture; others were obtained direct | give an approximate idea of the relative magnitude of 
from certain tin-plate manufacturers, The results of | the porosity compared with that of the complete tin 
tests are summarised in Table I, from which it will} coating. It should be noted, however, that the pores 
be seen that although tin-plate carrying less than about | in the alloy layer of tin-plate of average quality (1-5 lb. 
2 Ib. of tin per basis box (22-4 g. per square metre) has | to 2-0 Ib. of tin per basis box) appeared to be fairly 
a fairly constant weight of alloyed tin, averaging 3-3 oz. | evenly distributed, ; 
per basis box (2-3 g. per square metre)—a figure which | 
is in close agreement with previously quoted datat— | 
plates with heavier tin coatings may carry up to 1 |b. | 
or more of alloyed tin per basis box (11-2 g. or more | 
per square metre); 11 oz. to 12 oz. of alloyed tin per | 
basis box is not unusual. It is also interesting to note | 
the similarity of the figures for alloyed tin on plates | 
of widely different tin yield made by the same manu- | 
facturer (A and B). The low figure of 3-7 oz. of alloyed 
tin per basis box with a total tin yield of 13 Ib. per | 
basis box (manufacturer A) is noteworthy. | % 
Structure and Appearance of the Alloy Layer.—All the 
specimens examined which carried about 3 oz. of alloyed 
tin per basis box, exhibited a typical mottled pattern | 
after detinning by either the sodium-plumbite or the | Inteveloctetiia Bistemes f~ Seah 
electrolytic method. The alloy layer of specimens | (5422) 
carrying a large amount of alloyed tin (more than about 
10 oz. per basis box) was free from mottle ; the pattern| Discussion of Results.—The results given by Kohman 
of the tin crystals was faintly visible, and parallel lines | and Sanborn (loc. cit.) for commercial tin-plate carrying 
which appeared to correspond to the grease lines could | 1 lb. to 3-6 Ib. of tin per basis box, using the sodium- 
just be seen. Areas of the two types of alloy layer| plumbite method of detinning, revealed an average 
were selected at random and examined under the | amount of alloyed tin which was almost identical with 
microscope. No very marked difference in the size of | that found in the present work for tin-plate carrying 
the FeSn, crystals was observed, but the crystals were | less than about 2 Ib. of tin per basis box (i.e., 3-3 oz. of 














TABLE I.—Wetent or ALLOYED Trin on TinpLate oF VARIOUS QUALITIES. 


Stock Specimens, 


Manufacturer (¢ 
Miscellaneous Origin 


Approxt- 
mate 
Grade of 

Plate , . 
Lb. of Tin . Alloyed me Alloyed Alloved 
per . Tin . Tin. rin 
Basis - Ox. per — Oz. per — Oz, per 
Box ‘ Basis ‘ Basis : Basis 
| Box Box 40x 


Manufacturer A 
i 


Alloyed 
Tin. 

Oz. per 

Basis Box 


Average 3-: 


12-07 3-7R 23 11-48 
13°51 1-7E 12-08 


h detinning by electrolytic method P detinning by sodium-plumbite method 
Notes ; (a) 1 Ib. of tin per basis box 11-2. of tin per square metre 
1 oz. of tin per basis box 0-7 ¢. of tin per square metre 
(6) The bracketed figures were obtained from specimens cut from different parts of the same sheet 


TABLE I!.—Arrroximare Porostry oF THe ALLOY LAYER (Hor-Warer Test), 


Weight of alloyed tin. Oz. per basis box 2-9 l 9 13 
; ; : ; > » 


No. of pores per square decimetre $0,000 70,000 60,000 4 000 


Method of detinning Plumbite Plumbite Electrolytic 


Electrolytic 


somewhat larger on the plate carrying the heavier | alloyed tin per basis box). The average time of immer- 
alloy layer. | Sion of sheets in a tinpot during normal production is 

Porosity of the Alloy Lay*r.—Hot-water porosity | given by Kohman and Sanborn as 11 seconds. The 
tests and ferroxyl paper tesvs were made on some | amount of alloyed tin was found by them to be increased 
samples of tin-plate detinned »y the sodium-plumbite | by extending this time, the maximum recorded being 
and the electrolytic methods. Both methods of de-| about 1 Ib. of alloyed tin per basis box after immersion 
tinning gave similar results, and the degree of porosity | for 60 minutes in tin at 316 deg.C. From the relatively 
indicated by the ferroxyl test was comparable with | slight increase in the rate of alloy formation which 
that given by the hot-water test. The hot-water test | Kohman and Sanborn found with increasing time of 
was continued only for sufficient time (generally | immersion, little variation would be expected in the 
15 minutes to 30 minutes) to develop small rust spots. | amount of alloyed tin on sheets tinned in the normal 
After more prolonged immersion, many of the speci- | way by passing once through the tinpot. It is, therefore. 
mens were so extensively rusted that it was found | not surprising to find such good agreement as was 
difficult to locate the pores. A count of the number | obtained between the results given in this paper and 
Coatings on Steel.” Analyst, vol. 59, page 525, 1934. | produce heavier coating of tin in practice, the plate 

t Kohman and Sanborn, loc. cit. ; 8. G. Clarke, loc. cit. ' may be re-immersed for a further period in molten tin, 


——— ‘ ‘ov .. | those recorded by Kohman and Sanborn (loc. cit.) and | 
* 8. G. Clarke, ‘* A Rapid Test of the Thickness of Tin | bY Clarke (loc. cit.) for this type of tin-plate. To | 
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thus increasing the thickness of the alloy layer. Since 
| the results of the present work show) considerable 
| variation in the amount of alloyed tin with heavy 
| tin coatings, it is evident that practice varies in respect 
of the time or the temperature of this further immersion. 








WELDING RESEARCH.* 
(Concluded from page 494.) 


Izod Tests.—Impact tests were carried out at tem 
peratures from — 73 deg. to 500 deg. C. Specimens in 
the as-welded, normalised, and annealed conditions 
were tested, three tests being made at each temperature 
above 0 deg. C., and two at lower temperatures. The 
welds were all made in grade 3 plate. The specimens 
were 0-45 in. in diameter, by 2-5 in. long, the bottom 
of the notch being below the top run of metal, and its 
centre being 1-1 in. from one end. Each specimen 
was fastened in an anvil block which fitted into the 
| Izod machine, and the specimens to be tested at high 
| temperatures were then heated to the required tempera- 
ture in an electric furnace, and before the test main- 
tained for one hour at that temperature by means of 
the Cambridge temperature control. The thermo- 
couple measuring the temperature was loosely attached 
to the specimen at the notch. The anvil and specimen 
were quickly removed from the furnace, placed in the 
Izod machine, and tested immediately. The time 
between removal from the furnace and breaking was 
approximately 20 seconds. For low temperatures the 
anvil and specimen were immersed in “ drikold” or 
in calcium-chloride solution taken from the refrigerator 
| tank in the engineering laboratory. 
| The results of impact tests carried out on mild-steel 
specimens at temperatures from — 73 deg. to 500 deg. C. 
are shown plotted in Fig. 24, on the opposite page. 
On the curves, the mean values of the three tests at 
each temperature are given. At certain tempera- 
tures the maximum and minimum values show appre- 
ciable variation from the mean value. The same 
order of variation occurred in the results from welds 
P, U, and BB. In an endeavour to find the cause of 
this variation, a longitudinal section of the weld at 
right-angles to the notch was taken, and ground and 
etched to show the position of the notch. It was found 
that the notch was approximately at the centre of 
|nearly all the welds, and that there was not more 
| variation in the shape of the weld than might reason- 
ably be expected. The differences in the values are, 
therefore, apparently not due to the variation in position 
of the notch, and, since the welded plates were } in. 
thick and the specimens 0-45 in. in diameter, the bottom 
of the notch must always have been very near to the 
plane of the surface of the plate. It was thought 
that a small amount of top-run metal might inadvert- 
ently have been left below the bottom of the notch, 
but a microscopical investigation failed to support any 
such explanation. It will be seen from Fig. 29, on the 
opposite page, that both normalising and annealing 
improved the impact value of these particular welds. 
It will also be seen from Fig. 24 that the maximum 
impact value occurred at different temperatures for the 
respective weld metals. At temperatures below freezing 
point the impact values are low. 

Time Embrittlement Tests——Round Izod specimens 
were cut from normalised welds of grade 3 plate. 
Tests were made on welds W, P, and U. Specimens 
were heated at temperatures of 250 deg. and 450 deg. C., 
respectively, for times varying from 100 days to 
112 days. Some were notched before heating and 
kept in the furnace in an unstressed condition. Others 
were left unnotched and subjected to a stress of 5 tons 
| per square inch at the required temperature; these 
were notched soon after removal from the furnace. 
All specimens were tested at room temperature 24 hours 
after removal from the furnace. For the W and U 
welds there is very little difference between the results 
for the stressed and unstressed specimens at either 
temperature. For the P weld there is little difference 
after heating at 250 deg. C., but after heating at 
450 deg. C., the impact value of the stressed specimens 
is considerably lower than that of the unstressed 
specimens. There does not appear to be any serious 
risk of weld metal of the types tested becoming 
embrittled with prolonged heating at temperatures as 
high as 450 deg. C. for periods as long as 112 days. 

Age Embrittlement of Steels at Room Temperature, &c. 
—It has been shown that mild steels, when quenched 
from temperatures of about 600 to 750 deg. C.,+ age- 
embrittle to a considerable extent at ordinary tempera- 
tures. Welds W and U, normalised, were heated 

respectively to 730 deg. and 650 deg. C., and rapidly 
| coabed by quenching in water. The specimens were 
|notched after quenching. Two or three specimens 
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* Second Report of the Welding Research Committee 
read before the Institution of Mechanical Engineers on 
| Friday, April 24, 1936. Abridged. é 

+ Proc. I.Mech.E., 1934, vol. 127, page 299. ENGINEER- 
ING, vol. exxxviii, page 456 (1934). 
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. | 
vere tested immediately after they were notched, and 


two others of each material after various periods. 
The results of the tests are plotted on a time base 
in Fig. 30. Rapid changes take place very shortly 
fier the quenching. It will be seen that weld U, 
fter quenching from 650 deg. C., ages more slowly 
than weld W quenched from 730 deg. C. It is probable 
that if weld U had been quenched at the higher tem- 
yerature it would have aged more rapidly. For both 
welds the minimum impact value appears to have 
een reached in about 50 days, and this value is less 
than half that attained immediately after quenching. 
It should be noted that the temperature from which 
the specimens were quenched was below the A, point 
f both weld metals. Tests on mild steel have shown 


Fig. 24. IMPACT TESTS ON STANDARD ROUND 
J" SPECIMENS MADE FROM WELDED PLATES 
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No heat treatment given to specimens. 

BB weld metal specimens made from all-weld-metal deposits. 
The points plotted show the average values for three tests. 


Fig.32. BEND TESTS ON P WELDS;GRADE 2 PLATE 
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that heating for comparatively short times at 200 deg. C. 
removes the brittleness produced by quenching below 
the A, point, and it is probable that the same is true 
for weld metals, so that any embrittlement that may 
occur in the welding of a seam of a boiler due to a 
sudden change in temperature will probably be removed 
the first time steam is raised. 

Cold-Bend Tests.—Cold-bend tests were carried out 
on welds W, P, and U in the as-welded, normalised, 
and annealed conditions. Two tests were made in 
each condition with welds of grade 1, 2, and 3 plates. 
The specimens tested had all the excess weld metal 
removed from the top of the weld, and also from the 
backing run, until the weld was flush with the plate. 
The specimens were 5 in. long, 2 in. wide, and } in. 
thick; the fuller was 4 in. in diameter (It). The 
rollers 248 in. in diameter (5§f), the centres being 
44 in. apart; the distance between them was 3#t, ¢ 
being the thickness of the plate. The specimens were 
placed on the rollers with the weld at the centre and 
the top of the ‘“‘ V ” underneath. 

In order to measure the extension of the weld metal, 
two lines, } in. apart, were scribed within the junctions 
On the top surface. The tests were carried out in a 
Riehlé testing machine. The motor was run at a 
speed corresponding to a rate of movement of ,', in. 
per minute with the machine unloaded. When any 
desired load was reached the loading was discontinued, 
and the beam of the machine kept floating for one 
minute, The load was then taken off and the speci- 
men removed from the jig. After measurements had 
been made of the angle of bend and the elongation 
at the top side of the weld, the specimen was replaced 
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on the jig and a further load applied. This process | 


was repeated until the specimen was broken or bent 
through an angle of approximately 180 deg. During 
the test the weld was kept under observation by means 
of a mirror, and the loads noted at which pores began 
to open and cracks first appeared. The measure- 
ments of elongation at the top of the “‘ V ” of the weld 
were made to ,4, in. by means of a flexible steel rule. 
To measure the angle of bend, the specimen was laid 
on a bright tin plate and its shape marked on the plate. 
The angle could then be measured with moderate 





accuracy. The result of some of the tests is shown 
in Fig. 32. The curves represent the average for two | 
tests. | 


It was seen that both normalising and annealing | 


Fig. 29. 





1 — 


SO G00 


0 a we, a2 > 
(s407.8) ‘Temperature of Testing... Deg.Cent. “ENGINEERING 


A Annealed. 
N Normalised. 
AR As welded. 


The points plotted show the average values for three tests from 
three specimens cut from the welded plate. 
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give increased ductility to some of the welds. Weld P 
normalised, generally bent through an angle of approxi- 
mately 180 deg.; small cracks appeared at the 
surface of most of the specimens. The test using a 
fuller of the same thickness as the plate is, from the 
point of view of angle of bend, a drastic one ; for the 
purpose in view it readily produced cracks or fractures. 
At maximum loads the specimen either broke or else 
continued to bend with a diminishing load; in nearly 
all cases the specimens broke. It would appear quite 
unnecessary in ordinary practice to measure the loads 
or the angle of bend. All that seems necessary is to 
measure the percentage elongation, before a crack 
appears, on a length of 4 in., and this can be done 
with sufficient accuracy. For this purpose it will be 
quite easy to design an arrangement for carrying out 
the test with the elongating surface, either vertical or 
on the top of the specimen, and with a measuring scale 
lying on the specimens so that the elongation can be 
easily measured and the specimen observed. 
Repeated-Stress Tests.—Tests were made on W, P, 
and U welds, BB all-weld-metal specimens, and a few 
tests on a boiler plate of 30-7 tons per square inch 
tensile strength. Most of the tests were made at a 
rate of approximately 1,000 repetitions per minute in 
a machine (referred to as machine A), giving a constant 
bending moment over an 11-in. length of the specimen, 
specially designed for the purpose, and capable of 
testing specimens at ordinary or high temperatures. 
The specimens were 2 ft. long, with the weld at the 
middle. All specimens were approximately 0-6 in. 
wide, the thickness varying from 0-4 in. to 0-48 in. 
These were machined for a length of 3 in. to the shape 
shown in Fig. 40c. Fig. 40a shows the shape of one 
of the original welded plates. Some of the specimens 
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necessary, therefore, partially to straighten these by 
bending, well away from the weld, to the shape shown 
in Fig. 406. Specimens were then machined to the 
shape shown in Fig. 40c, which gave results repre- 
senting metal of the inner runs. Some of the welded 
plates were initially nearly straight. The lack of 
straightness could not introduce error in the measure- 
ment of the bending moment. Seeing that the speci- 
mens were machined, it is clearly not possible to 
guarantee that the surface metal tested is in the same 
position relative to the surface of the plate for all 
specimens. 

The specimens tested were :—(1) W weld in grade 
2 plate in the condition as welded. (a) Tests at room 
temperature. (6) Tests at 250 deg. C. (c) Tests at 
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Tested at atmospheric temperature after quenching. 


Curve 1.—W welds; ade 3 plate; 
730 deg. C. and quenched in water. 
welds; grade 3 plate; 
650 deg. C. and quenched in water. 
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Specimens of rectangular section machined from plate. 
se specimens tested at room temperature. 
t de » 250 deg. C. 
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W welds; as welded 
450 


Unwelded boiler plate ; ten- 
sile strength, 30-7 tons | specimens tested in machine B. 
square inch; elongation, ( 3% A. 
28 per cent. on & in. J 


Fig.44. REPEATED STRESS TESTS 
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Constant bending moment machine A. P welds; grade 3 


plate ; normalised. 


© Surfaces of specimens machined to 0-6 in. « 0-4 in, approxi- 
mately. 

Surfaces of specimens unmachined. Welds 0-6 in. wide. 

@ Weld machined flush with plate. 

450 deg. C. (2) W weld in grade 2 plate, tested in 


the as-welded, normalised, and annealed conditions. 
Tested at room temperature. (3) U weld in grade 2 
plate in the normalised condition. Tested at room 
temperature. (4) P’ weld in grade 3 plate in the as- 
welded, normalised, and annealed conditions. Tested 
at room temperature. (5) Boiler plate of 30-7 tons 
per square inch tensile strength in the condition as 
rolled. Tested at room temperature. 

The results for the W weld in grade 2 plate of 
machined specimens (Fig, 40 c) tested in the condition 
as welded, are shown in Fig. 41. It will be seen that 
there is little difference at the given number of cycles 
per minute between the fatigue limit at room tempera- 
ture and at 450 deg. C. At 250 deg. C. the fatigue 
limit is higher. The lowest fatigue limit is about 





were not straight, and during contraction of the weld 
had become inclined to the horizontal. It became 


+ 10-4 tons per square inch for the specimens tested 
at room temperature. 


For the unwelded boiler plate, 
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Fig. 41, of 30-7 tons per square inch tensile strength, 
| interest to note that the BB metal has, in the condition | the same as that of very mild steels. At temperatures 


the fatigue range is 15-3 tons per square inch. 
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“ 
by changes in the stress due to bending. It is of| (4) The resistance to creep of weld metal is about 


The results for the W weld in grade 2 plate, tested | as welded, for all temperatures above 15 deg. C., a| above 300 deg. C., the phenomenon of creep may 


at room temperature in the three conditions as welded, 
normalised, and annealed, show that both normalising 


and annealing improve the fatigue range. The results | 
| matter for discussion. 


for the P weld in grade 3 plate, tested in the as-welded, 
the normalised, and the annealed conditions, at room 
temperature, show that the P weld with grade 3 plate 
gives lower values in the annealed condition than 
the W weld in the condition as welded, and also that | 
the highest value for the fatigue range for P welds in| 
grade 3 plate was obtained from the specimens as 
welded, and the lowest value from the annealed 
specimens. Fig. 44 shows comparisons from P weld, | 
normalised, in grade 3 plate of: (1) specimens | 
machined, 0-6 in. x 0-4 in. section, the object of the 
machining being to remove undercutting and the 
outer surfaces of the weld ; (2) specimens unmachined, 
that is, the top and bottom layers of weld metal, are 
on the specimen when tested ; and (3) top and bottom 
of the weld machined away so that the weld metal is 
flush with the surface of the plate. The machined | 
specimens frequently cracked near the centre of the | 
V-weld, but the unmachined specimens with the top 
and bottom surfaces made flush with the plate generally 
cracked at the junction of the weld and the plate. 
From these tests there would appear to be some 
advantage in removing the top and bottom layers, 
and a further advantage in machining below the 
surfaces of the plate. 

An examination of the fractures revealed that in 
most cases fracture started from a small flaw situated 
near the top of the specimen. In some cases the flaws 
were large, and the specimens then broke after compara- 
tively few repetitions. Certain ef the fractures, 
Fig. 48, occurred through the plate, sometimes starting 
at the weld junction, but occasionally at a point well 
removed from the weld ; the points for these specimens 
usually lie above the curve, indicating that for the 
particular specimen the weld was above average 
strength. It will be seen that comparing the results 
from Fig. 44 with the fatigue range, Fig. 41, obtained 


from a mild-steel plate of 30-7 tons per square inch | 


tensile strength, the safe range for a weld for 10’ 


repetitions extends from 0-55 to 0-88 of that for the | 


mild-steel plate. 

A further series of tests was carried out on specimens 
cut from deposits 2 in. x 2 in. x 12 in. of an all-weld 
metal BB, the analysis of which is as follows : 
C, 0-10; Mn, 0-53; Si, trace; S, 0-025; and 
P,0-O1l. Specimens were turned to 0-25-in. diameter, 
and tested under cycles of bending stress. The results 
of the first series of tests are shown in Fig. 49. The 
experimental points from the bending tests do not lie 


on a curve, but the dotted curve gives a fatigue range | 


for 10’ repetitions of + 10 tons per square inch. Some 
of the tests were made in the Wéhler machine and 
some in a constant bending-moment machine, referred 
to as machine B.* A further series of direct stress 
tests was carried out in the Haigh machine on speci- 
ments from other deposits, and the results from these 
are also shown in Fig. 49. The range of repetition 
stress for more than 10,000,000 repetitions is less than 

7} tons per square inch, or about 0-5 of the range 
of stress obtained from a plate of the same tensile 
strength. In Fig. 49 are also shown results of tests 
of welds of grade 3 plate made with BB electrodes. 
The specimens were 0-25-in. diameter. It will be 
seen, that in this case the results from the Haigh 
machine were very much lower than those from the 
constant bending-moment machine. 

It is thought that the differences obtained from the 
all-weld-metal specimens for the two types of machines 
may be partly due to the specimens being cut from 
different deposits, but also due to the more serious 
effect of flaws in the weld metal. In the specimens 
subjected to bending they probably reduce the sectional 
modulus by a less amount than they reduce the sectional 
area of the direct stress specimen. Further, since in 
the direct stress specimen the stress is uniformly 
distributed, or nearly so, while in the specimens 
stressed by repeated bending, the maximum stress 
only occurs at the outer fibres, it would appear that 
there is a probability of the maximum stress concentra- 
tion in the specimens subjected to direct stress being 
greater than in the specimens subjected to bending. 
It is somewhat difficult to account for the very low 
fatigue ranges, shown in Fig. 49, obtained from the 
BB welded plates, as compared with those obtained 
from the constant bending-moment machine. It 
would appear, however, that these welds were very 
unreliable. They indicate that the Haigh machine 
test appears to be more searching than repeated 
bending tests. They also serve to emphasise the risk 
of low fatigue values, unless the technique of welding | 
is carefully controlled. In pressure vessels it is 
probable that any fluctuation in the stress is caused | 


* Fora description of this machine see ENornerrine, | 
vol. exxii, page 242, (1926) 


| 


| higher impact value, Fig. 24, than any other weld| become of importance. At boiler temperatures, as 


metals tested. Which is of greater importance, cracking | distinct from superheat temperatures, no serious 
before or after plastic deformation, may be an important | difficulty due to creep need be apprehended at the 
normal working stresses of boilers. 

It has been observed that the fatigue fractures of | (5) The results of the impact tests seem to show that 
specimens in the constant bending-moment machine | at any temperature at which boilers containing weld 
generally commenced in the welds at an obvious flaw | metal of the particular qualities tested may be working, 
near the surface of the weld, or at a junction of the | there is no fear of that type of brittleness which impact 
weld and plate. The explanation of the fatigue range| tests indicate causing failure. At temperatures 
being less than in a plate of the same tensile strength | below freezing point there is very little difference 
is probably to be found in the concentration of stress | between the results from welds and from mild-stee] 
that occurs at these flaws. Theory would suggest | plates. 
that, as long as there is a definite discontinuity, the| (6) The investigation indicates the desirability of a 

| bend test in which, in assessing the ductility of the 
Fig-4S. FRACTOING MOMENT MACHINE A 
NJ | the same tensile strength as the weld. 
| (8) The large number of welds that have been 
Fracture CIES : be reduced to a minimum. Further, definite control 
f N in the method of welding is of fundamental importance, 
AN | the corrosion of the plate. 
\. ‘N K q 2 . | [Nine appendices accompanied the report, but are 
(seormm) . ENGINEERING 


| weld metal, the percentage elongation of the weld 
Fracture =< %. 
particularly in order to avoid imperfect fusion. 
| not reproduced.—Eb. E.] 














| metal at the surface of the ‘‘ V ”’ is measured. 
| (7) Repeated-stress tests on various types of machines 
= show definitely that the welds examined have fatigue 
Ow PN Fracture | ranges less than the range for unpierced steel plates of 
S iG NS 
SS KQAXGG 
» hee sp-ctenbeeren, © | examined, some of which experiments are detailed in 
a Stress, + 16-7 tons per sq. in > Stress, + 13-8 ton sq. n. . a: me sate i 
P No of repetitions, 465,000 No. of repetitions, 1,322,000. this report, show clearly that it is important to select 
a suitable type of electrode and welding technique for 
boiler work in order that cavities and inclusions should 
(9) The tests that have been carried out on a number 
¢ Stress, + 12-4 tons persq.in. d Stress, + 11-64 ey oy | of welds indicate that in the neighbourhood of welds 
No. of repetitions, 2,258,000 No. of repetitions, 1,022,000. | corrosion in a fluid resembling a typical concentrated 
. boiler feed water is not likely to be more serious than 
Fracture y 











e Stress, + 10-72 tons per sq. in. 
No. of repetitions, 1,951,000. 
W welds; grade 2 plate; specimens in condition as welded ; all 
tests carried out at room temperature. 


CATALOGUES. 


Aircraft Control Bearings.—F rom Messrs. The Hoffmann 
| Manufacturing Company, Limited, Chelmsford, we have 
| received a leaflet detailing two series of ball bearings 
| primarily designed for use on aircraft controls. 


| Motor Accessories.—Published by Messrs. Brown 

Brothers, Limited, Great Eastern-street, London, E.C.2, 
|a recent issue of The Accessory describes a variety of 
| equipment, tools, replacements, and accessories of interest 
to the motor and allied trades. Problems and their 
remedies are discussed in an attractive manner. 


Nitralloy Steels.—A leaflet on this subject, outlining 
recent developments of the nitriding process, has been 
received from Messrs. Thos. Firth and John Brown, 
Limited, Atlas Works, Sheffield, 1. Four grades of 
| nitralloy steel are now available. A list is included of 
| wearing parts which have proved successful in various 


(5407.1) Repetitions. industries. 
| 


‘ e strength of all-weld-metal specimen, 27-5 8 De Helical Gears.—Messrs. The Power Plant Company, 
Tensile strength of all-we rye al specimen, > tons per | Limited, West Drayton, Sadie iewe ened use older 
concerning single- and double-helical gears for mining 
| plant. Examples of enclosed gear units, change-speed 
gearboxes, special 74 deg. helix angle gears for ball mills, 
and gears for winders and endless-rope haulages are 
| illustrated. 
smaller the flaw the greater is the concentration of |. 4Momatic Furnace Regulators. ee 
stress aly be. Experiment shows, however, that tions of photographs of electric, gas, by sal vena er : 
apres likely or ms I . “he rT, that) controlled by automatic regulators, are given in a pub 
at such discontinuities the concentrations of stress are | jication issued by Messrs. Cambridge Instrument Com- 
not so great, due no doubt to plastic flow, as might be pany, Limited, 45, Grosvenor-place, London, 8.W.1, who 
expected from an elastic material. point out the advantages of automatic control in heat- 
From the report by Mr. V. E. Pullin, on the X-ray | treatment processes. 
examinations of welds, it is apparent that the U weld Electric Hoists and Boilers.—Leaflets recently received 
shows a much greater number of blow holes and| from Messrs. Herbert Morris, Limited, Loughborough, 
inclusions in the weld metal than welds P and W, | include one illustrating neat and compact electric chain- 
and this result is reflected in the repetition stress | blocks of 1 ton and 2 ton capacities. emg —s 
tests. The U welds, grade 2 plate, in the normalised hoist-blocks form the subject of another, while a thi 


' ’ , | deals with cross-tube type vertical boilers. Dimensions 
condition gave a fatigue range ’ of about + 84 tons| and general particulars are given in each case. 

per square inch, whereas the W weld, grade 2 plate, | , Machi M H » and Com 
- > 2 | »/ —— . cock om- 
normalised, gave a fatigue range of about + 12-5 tons | Oxygen Cutting Machenes. Neer rere Ror Te don, have 

: : th. The P weld lised : pany (Engineers), Limited, Progress-way, Croydon, ha 
— ae Seen . Cnt, ROCMASCE, GSO 8! icsued on interesting publication on this subject. Com- 
fatigue range in the constant bending-moment machine | piled mainly from the operator’s point of view, it con 
of about 10-7 tons per square inch. The fatigue | tains much information relating to the installation and 
test appears therefore to give an indication of one | operation of oxy-coal gas cutting and welding plants and 
important property of the weld. | machines for profiling, straight and circle cutting, parting- 

- | off, ete. Machines and samples of cuts are illustrated 
Fire Extinguishers.—A quantity of literature has been 
(1) The analyses of weld metal show that the carbon | received from Messrs. The Walter Kidde Company, 


F se © 7 : | Limited, Cambridge Works, Montague-avenue, Hanwell 
and manganese contents of the metal in the weld may | Readio WT, describing the Lux pai of fighting fire, 


| 


ey eS 


©. BB all-weld metal. Wdohiler machine and constant bending 
moment machine B 
@ BB welds. Constant bending-moment machine B. 
BB all weld metal. Haigh machine. 
BB welds. Haigh machine 





CONCLUSIONS, 


| differ very considerably from those in the electrode. | using carbon-dioxide gas, by which risk of adding to <ne 


(2) If a sufficient amount of top metal is laid over | cost of the actual fire through damage to equipment 
the “ V” of weld metal connecting two plates, the | may be avoided. A report on an effective demonstration 
metal within the “ V "’ may become normalised to an| is given, together with lists of marine, electrical, and 
appreciable depth and a large portion of the weld | industrial users. 
may, therefore, have a normal microstructure. Bevel-Gear Units—Useful information to engineers 

(3) Small cavities and inclusions may be found in| and designers regarding tooth loads of spiral-bevel 
all except the best welds, and these may have an | gears, is contained in a leaflet prepared by Messrs. David 
important effect upon the fatigue range of the weld. | Brown and Sons (Hudd.), Limited, Park W a — 
X-ray examinations of the weld can show the location, wood, Huddersfield, on Radicon bevel-gear unite. * = 
size, number of cavities, and inclusions. The condi- piaseaseeey be Whe wate apes sates, ake a eee 
“is wy . : cularly suitable for line-shaft drives working on two oF 
tions shown by photomicrographs have been confirmed | more floors. Special care has been taken in designing 
by X-ray photographs. the units to prevent oil leakage. 
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THE CUNARD WHITE STAR QUADRUPLE-SCREW 
LINER “QUEEN MARY” —II. 





In the course of the introductory remarks which 
preceded the description of the hull of the Queen 
Mary, various comparisons were made with the 
Aquitania, as being the lineal predecessor of the 
Queen Mary and a product of the same shipyard 
and engine works, namely, Messrs. John Brown and 





Fie. 37. 


& comparison with the Lusitania might have been 
more appropriate, since the Aquitania was never 
intended to compete for speed records, being several 
knots slower than the earlier sisters; but in con- 
sidering the design of the hull and the constructive 
problems arising from the dimensions adopted, the 
greater size of the Aquitania brought her more 
nearly into the category of the Queen Mary than 
any other British-built vessel in the Cunard White 
Star fleet. Although the difference in length 
approaches 100 ft., the strength problems to be 
solved differed in degree rather than in kind. 


PROPELLING MACHINERY. 


A much sharper contrast is afforded by the 
development of propelling machinery during the 
Same period. When the Aquitania was designed the 
geared turbine was not unknown, but its use was 
confined to vessels of small size, and it was still 
regarded as experimental. War-time experience 
*stablished the type as par excellence, the most 
Suitable for naval purposes, where high power was 
required, but space was strictly limited ; and the 
paralle| development of the Michell thrustblock and 





the high duty water-tube boiler made possible the 
construction of marine propelling installations 
capable of sustained outputs in advance of anything 
previously known. When, therefore, the dormant 
international rivalries on the North Atlantic were 
about to be resumed, there was available a method 
Company, Limited, Clydebank. In some respects| of propulsion new to that particular service, but 


| thoroughly tested elsewhere, and naval architects 


were able to proceed with designs for new express 
liners, confident in the knowledge that whatever 
power was required could be assured to them. 

The combination of water-tube boilers and single- 
reduction geared turbines which has been adopted 
for the Queen Mary has not been previously employed 
in either the Cunard or the White Star fleet, although 
water-tube boilers are fitted in the Majestic and 
Berengeri2, and both single-reduction and double- 
reduction gearing is to be found in the intermediate- 
type vessels added to the fleets since the war. 
Cylindrical boilers and direct-drive turbines having 
proved eminently satisfactory, according to contem- 
porary standards, in providing the designed 65,000 
h.p. of the Lusitania, it was natural that the same 
arrangement of machinery should be approved for 
the Aquitania, for which only 56,000 h.p. was 
required ; and the fact that the Mauretania, when 
twenty-two years old, developed 80,000 h.p. in her 
attempt to regain the Atlantic record, showed that 
the direct drive possessed the ability to stand con- 
siderable forcing. Economically, however, it could 


‘not compete with the newer arrangement, and when | 





the power demand was approximately doubled, as in 
the case of the Queen Mary, the choice of propelling 
machinery was practically a foregone conclusion. 

If further evidence were needed of the suitability 
of the water-tube boiler and single-reduction geared 
turbine system, it has been provided by the per- 
formances of the Bremen, Europa, Rex, and Conte 


Yarrow-Tyre Borters in Mzssrs. JoHN Brown AND CoMPaNny’s WoRKS. 


di Savoia. The Normandie alone among the new 
Atlantic liners upholds the claims of the turbo- 
electric system ; but, although its possibilities are 
not to be denied, there is no reason to suppose that 
the wholly mechanical drive is not fully capable of 
meeting all demands that are likely to be made 
upon it for some time to come. 

The general arrangement of the propelling machi- 
nery and auxiliaries in the Queen Mary was shown, 
with the other details of her internal lay-out, in 
Figs. 2 and 14, Plates XX XI and XX XIII, published 
in last week’s issue of ENGINEERING, but may be 
summarised here as an introduction to the fuller 
description of the machinery. There are five boiler 
rooms, extending from frame 136 to frame 259. 
Of these, No. 1 boiler room contains the Scotch 
boilers supplying the hotel turbo-generators and 
the various ship’s auxiliary services. Forward of 
this boiler room is the compartment containing 
water-softening equipment. Boiler rooms Nos. 2 
to 5 accommodate the main water-tube boilers 
supplying steam to the main engines, Nos. 2 
and 3, and 4 and 5 boiler rooms being separated 
by the forward and after turbo-generator rooms. 





THE CUNARD WHITE STAR QUADRUPLE-SCREW LINER 


CONSTRUCTED BY MESSRS. JOHN 


The main engines are arranged in two rooms, 
together extending from frame 87 to frame 136. 
The refrigerating machinery occupies a separate 
engine room abaft the main engines. On either 
side of the boiler rooms are wing tanks for the oil 
fuel, as described in the account of the internal 
subdivision of the ship ; but the engine rooms extend 
for the full width of the hull at that level, except 
for the depth of the spaces between the outer shell 
plating and the inner skin, which is worked between 
the water-tight bulkheads at frames 87 and 136. 
Thus the general plan of the machinery may be 
described as entirely orthodox, apart from the size 
of the units and the fact that the boilers are side- 
fired ; and even the side-firing is less an innovation 
than the restoration of a practice formerly much in 
vogue in Atlantic liners, which lapsed as cylindrical 
boilers increased in size but has now become practi- 
cable again with the adoption of water-tube boilers 
and the use of oil as fuel. 

We now propose to deal in detail with the steam 
generating plant, together with the ancillary machi- 
nery accommodated in the boiler rooms, and the 
water-softening equipment, and are reserving for 
a later issue the account of the main engines and 
the auxiliary machinery located in the engine rooms, 
and the electric generating installations and refri- 
gerating machinery. 


Borer INSTALLATION. 


The 24 main boilers are of the high-pressure 
water-tube type, with integral superheaters and 


air-heaters, and have been constructed at Clyde-|Company’s shops. 
' 7 . . 
| fired, with seven oil burners each, and as each 


bank by Messrs. John Brown and Company, Limited, 
the designs having been furnished by Messrs. 


BROWN 
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AND COMPANY, LIMITED, 
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Yarrow and Company, Limited, Scotstoun. Each 
of the four boiler rooms contains six boilers, 
arranged athwartship in two rows of three; but 
they are not all of uniform size, those in Nos. 2 
and 3 boiler rooms being rather smaller than the 
remaining 12 in rooms Nos. 4 and 5. The connec- 
tions are so ordered that the boilers in Nos. 2 and 4 
boiler rooms supply the turbines in the forward 
main engine room, and the after engine room takes 
steam from Nos. 3 and 5, each engine room thus 
receiving steam from six large and six small boilers. 
The designed working pressure is 400 lb. per square 
inch, the blow-off pressure of the safety valves being 
425 lb., and the superheaters are proportioned to 
give a final steam temperature of 700 deg. F. 

The general arrangement of the main and also 
the auxiliary boiler plant is shown in elevation 
and plan in Figs. 38 and 39 on the two-page 
Plate XX XVIII, Figs. 40, 41, and 42 on the same 
Plate giving sections at frames 186, 233 and 255, 
respectively, and Figs. 43 and 44 more detailed 
drawings of one of the smaller main boilers. The 
general elevation, plan and sections also show the 
positions of the 12 large pumping and heating 
units comprising the oil-burning equipment for the 
main boilers, and of the two smaller units (one 
being steam driven) located in No. 1 boiler room 
and serving the three cylindrical boilers, which 
supply auxiliary steam for hotel and other pur- 
poses. 

The illustration, Fig. 37, page 547, shows three 
of the larger boilers in Messrs. John Brown and 
All the main boilers are side- 


athwartship row contains three boilers, and con- 


SHIPBUILDERS 





[MAY 22, 1936. 


“QUEEN MARY.” 


AND ENGINEERS, CLYDEBANK. 


Dovuste Arsiz iw No. 4 Bomzr Room. 


sequently the lay-out cannot be absolutely sym- 
metrical about the keel line, the arrangements of 
the successive boiler rooms are “handed” in 
respect of the firing aisles. On reference to the 
plan, Fig. 39, Plate XX XVIII, it will be seen that, 
in No. 4 boiler room, the wide aisle containing the 
burners for two files of boilers is on the starboard 
side of the centre line, but is to port in the case of 
No. 5 boiler room. A similar arrangement is 
adopted in Nos. 2 and 3 boiler rooms, although, in 
the plan of No. 3, it is less obvious, six of the 
smaller boilers being here accommodated in a room 
equal in width to Nos. 4 and 5 boiler rooms, so that 
more space is available around the individual units. 
A view of a typical double aisle, looking aft between 
boilers B4 and C4 in No. 4 boiler room, is shown in 
Fig. 45 above. 
Turning now to the design and construction of a 
typical boiler, it will be seen from the drawings 
reproduced in Figs. 43 and 44, Plate XX XVIII, 
that each unit incorporates five drums, comprising 
one large saturated steam drum, three water drums 
(of which the one at the back of the boiler is larger 
in diameter than the two at the front), and a super- 
heater drum, intermediate in diameter between the 
large and small water drums. The arrangement of 
these drums is best seen from the sectional elevation, 
Fig. 44, but the relative proportions, in the case of 
the larger units, are perhaps more effectively 
indicated by the view of the boilers in the shop, 
Fig. 37, page 547, In the foremost boiler in this 
illustration, D5, one of the smaller water drums 18 
seen immediately above the row of holes for the 
furnace fronts, with the superheater drum next 
above it, and the second small water drum above 
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the superheater drum. The end of the large water 
drum can be seen to the left of the figure. 

Both steam and water drums, numbering 120 in 
all, are hollow-rolled forgings with the ends inte- 
grally forged, and are machined inside and outside. 
All were made at the Sheffield works of Messrs. 
Thos. Firth & John Brown, Limited. The same 
dimensions of drums have been adopted for the 
large and the small boiler units, these being as 
follows: Saturated steam drums, 21 ft. 9 in. long, 
54 in. internal diameter, and 24 in. thickness of 
wall ; superheater drums, 22 ft. 3 in. long, 30 in. 
internal diameter, and 1} in. thick; large water 
drums, 20 ft. 9 in. long, 36 in. internal diameter, 
and 2 in. thick ; and small water drums 19 ft. 9 in. 
long, 23 in. internal diameter,and 1 }§ and 1} in. thick. 
The water drums are of 28-32-ton steel, while the 
steam and superheater drums are of 34-38-ton 
quality. The method of manufacture, the feeder 
head and bottom having first been cut from the 
ingot, was to trepan a hole through the centre and 
then, with the steel at a red heat, slowly to expand 
and lengthen the drum under a 6,000-ton press to 
the final dimensions. It was then rough-machined, 
the ends turned in, and the elliptical manholes 
cut out. A typical set of five drums, after comple- 
tion of these operations, is shown in the makers’ 
works in Fig. 46, annexed. 

The boiler casings are of particularly strong 
construction, as they have not only to support the 
weight of the pressure parts and their contents of 
water and steam, as in a land boiler, but have also 
to resist deformation resulting from the inertia of 
the supported parts in the event of a collision. For 
this reason the end casings are constructed of box 
section, which enables them to serve also as trunking 
for the heated combustion air on its passage from 
the air preheater outlets to the air duct beneath 
the combustion chamber, whence it flows to the 
box on the boiler front, on which are mounted the 
oil burners and air distributors. As the principal 
heat-radiating surfaces of the casing, surrounding 
the combustion chamber, are not only lined as usual 
on the fire side with asbestos millboard and fire- 
brick, but have also air casings on the outside 
through which the combustion air circulates, the 
boiler as a whole is very completely air-jacketed, 
protecting the structure from overheating and at 
the same time contributing to the overall thermal 
efficiency of the unit. 

The weight of the steam drum, together with part 
of the weight of the water drums and tubes, is 
carried in a cradle formed at the top of the inner 
plate of the end casings. The balance of the weight 
is supported by extensions of the same inner 
plating, on which the drums are free to move 
downward and outward with the expansion of the 
tubes. Another extension of the inner plate carries 
the weight of the superheater. The boilers are 
operated on the closed stokehold system of forced 
draught, and to withstand the consequent air 
pressure in the boiler rooms close attention has 
been given to the accurate fitting of the several 
parts of the casings. The outer plates of the casings 
are insulated with fire felt, care being taken to 
ensure that the cleading plates themselves are 
insulated from the casing plates. 

Seventeen rows of tubes connect the steam drum 
with the back water drum. The two rows nearest 
the fire are of larger diameter than the rest, the 
inner of these two rows being slightly curved. The 
width of the tube bank is approximately 16 ft. 9 in., 
the width of the boiler between the casing plates, 
parallel to the axes of the drums, being 17 ft. 74 in. 
Between the steam drum and the inner or lower small 
water drum there are four rows of tubes, forming a 
water screen to protect the superheater, the fire rows 
again being of larger diameter, though in this case 
they are all straight tubes ; and ten rows connect 
the steam drum with the outer or upper of the 
two small water drums. The superheater consists 
of ten rows of tubes, formed in an inverted loop and 
therefore possessing the advantage of being self- 
draining. Doors in the end casings provide access 
to the space within the loops, but for the removal 
of soot when in service two nozzle-type soot blowers 
are fitted in the end casings, one on either side of 
the combustion chamber, and these act on the super- 
heater tubes as well as on the generating tubes. 
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Two other blowers, of the articulated tubular type, 
are fitted for the purpose of cleaning the gas side of 
the air-heater tubes. A separator is mounted in 
the saturated steam drum to dry the steam before 
it passes to the superheater. 

Two air preheaters of rectangular section are fitted 
above each boiler, the air circulating around the 
outside of the tubes from the top downwards to the 
boiler casings. Two air inlets to each heater are 
provided, at the top of the centre panels, the arrange- 
ment of baffles giving a three-pass flow across the 
line of the tubes. The incoming air stream divides 
im the uppermost section, half being diverted to 
each end of the heater. In the centre section the 
two streams come together again at the mid-length, 
and again divide in the third and lowest section to 
the casing ducts at the ends. At a point in the 
uptakes just before the gas streams from the two 
heaters—or, more properly, the two halves of the 
heater—merge into one, a damper is fitted to control 
the flow of gas from each side of the boiler and so 
to regulate the degree of superheat by causing o 
greater or less proportion of the total gases of com- 
bustion to pass through the superheater. Below 
the air preheaters by-pass doors are fitted, to short- 
cireuit the flow of relatively cold air and thus to 
prevent condensation on the heater tubes when 
lighting-up. A certain amount of extra air can also 
be admitted direct to the combustion chamber 
through an inlet in the back casing ; and to remove 
any accumulations of carbon from the combustion 
chamber, a series of clearing holes is provided in the 
front casing, beside and below the oil burners. 

After passing through the air preheaters, the 
boiler gases are led as directly as possible to the 
funnels, divisions in the uptakes providing a separate 
duct for each boiler, to the base of the lower funnel. 
The gases from the six main boilers in No. 2 boiler 
room, and from the three cylindrical boilers in No. 1 
room, are led to the forward funnel. The six large 
and six small main boilers, respectively, in Nos. 3 
and 4 boiler rooms discharge to the middle funnel, 
and the remaining six large boilers in No. 5 boiler 
room into the forward section of the third funnel, 
the after section of which is devoted to the ventila- 
tion of engine rooms and galleys. A separate 
division of the after section carries away hot air 
and fumes from the galley, and discharges to 
atmosphere through the central one of three large 
rectangular ports in the after side of the black- 
painted top section of the funnel. The engine- 
room exhaust-ventilating fans deliver into the space 
in the after part of the funnel, surrounding the galley 
trunk, whence the air escapes by way of the ports 
on either side of the galley vent. The three outer 
funnel casings are of elliptical cross-section, and 
are all of equal area, but decrease progressively in 
height and increase in rake, as previously men- 
tioned. The inner funnels are generally rectangular 
in section. The divisions separating the gases from 
individual boilers are not continued beyond the 
lower funnel, but the smoke from each boiler room 
is kept separate by divisions continued to the top 
of the funnels. 

The closed stokehold system of forced draught 
having been adopted, the boiler rooms are sealed 
under service conditions, and access to them can 
only be obtained through air locks, the positions 
of which are indicated, Fig. 14, Plate X XXIII, 
anie, and Fig. 39, Plate XX XVIII. The entrance 
locks are on E deck, at which level also the forced 
draught fans and their driving motors are arranged 
in fan flats on either side of the uptakes from each 
group of boilers, and additional air locks for inter- 
communication between the boiler rooms are pro- 
vided at the level of the firing platform. To close 
the spaces between the uptakes and the funnel 
hatch casing, steel plate screens are fitted. Valves 
are provided in the screens, through which a small 
amount of air from the boiler room can be passed 
into the space around the funnel for cooling 
purposes. The control levers for these valves 
are placed in the working passage on D deck 
and can be operated from that position in the 
event of a fire in the boiler room. To guard 
against unauthorised interference they are enclosed 
in a glass-fronted box, a precaution which has been 
taken also with the levers controlling the valves in the 
tan-discharge trunks, situated in the same passage. 
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fans. in a later article, with the other auxiliary 
machinery, but their disposition having been 
mentioned here, the arrangement of ducting may 
be included, as a feature of the boiler room lay-out. 
The fans discharge through short trunks directly 
into the boiler rooms, longitudinal and transverse 
screens deflecting the incoming air over the boiler- 
room floor at a convenient height, for ventilating 
purposes, before it passes upward to the air preheater 
inlets. In each discharge trunk there is an auto- 
matic balanced valve, held open by the air stream. 
Should any pair of fans stop owing to a failure of 
the driving motor, the plenum in the boiler room 
causing the flow of air to reverse in the trunks, 
would close the valves at once and thus prevent 
loss of air pressure. To seal the boiler room in an 
emergency the valves can be closed by hand, through 
a system of wire pulls, by means of the levers in the 
working passage on D deck. 

Apart from the oil-fuel pumping and heating 
units supplying the burners, there are not many 
auxiliaries situated actually within the main boiler 
rooms. Two steam-driven vertical direct-acting 
assistant feed pumps are provided, each of 75,000 Ib. 
per hour capacity, one in No. 3 and the other in 
No. 4 boiler room; and in each of Nos, 2 and 4 
boiler rooms there is a vertical-spindle, motor-driven 
bilge pump, capable of delivering from 100 tons to 
310 tons per hour against a head varying from 70 ft. 
to 100 ft. A separator for oily bilge water is located 
on a bracket on bulkhead 168, immediately above 
the bilge pump in No. 4 room, and is designed to 
deal with 50 tons of bilge water per hour. In 
each of the four boiler rooms there is also a motor- 
driven rotary pump of 100 tons per hour capacity, 
for oil-fuel transfer duties. Ash hoists, such as 
would be fitted in a coal-fired vessel, are, of course, 
not required, but various other forms of refuse are 
always accumulating in machinery spaces, and to 
deal with such waste material each of Nos. 1, 
3 and 5 boiler rooms is equipped with two electri- 
cally-driven hoists, each with a lifting capacity of 
3 cwt. 

The boilers are fitted with automatic feed regu- 
lators, and with stop valves of the self-closing type. 
The safety valves are of the high-lift design, which 
is also adopted for the superheater safety valves. 
Those on the saturated steam drums are set to 
lift at a somewhat higher pressure than the main 
valves on the superheaters so that a circulation 
of steam is maintained through the superheater 
tubes. The remaining boiler mountings follow usual 
marine practice, with the addition of low-water 
alarm gear in the steam drums. The latter consists 
of an internal float operating a needle valve, the 
opening of which admits steam to a special shut-off 
valve in the main fuel line to the boiler, and also 
sounds an alarm whistle. 

The three double-ended cylindrical boilers in 
No. 1 boiler room, although the main part of their 
normal duty is concerned with the hotel equipment, 
may be conveniently considered in conjunction with 
the main boiler plant. Their functions are to 
supply superheated steam to the three turbo- 
generators for hotel services, situated in the forward 
turbo-generator room between Nos. 2 and 3 boiler 
rooms; and saturated steam to such auxiliaries as 
require it, and to the calorifiers and similar items 
of the hotel service organisation. As is indicated 
in Fig. 14, Plate XXXIII, ante, and Figs. 38 
and 39, and 42 on Plate XXXVIII, the three 
cylindrical boilers are arranged in line athwartship, 
with the uptakes led into the forward section 
of the first funnel. They are uniform in size, 
with a mean diameter of 17 ft. 6 in. and a 
length of 22 ft.; each is fitted with eight sus- 
pension-type corrugated furnaces, 3 ft. 7 in. 
internal diameter. The working pressure is 250 lb. 
per square inch, and the smoke-tube superheaters 
fitted in the two centre nests of tubes have sufficient 
area to give 200 deg. F. of superheat at the boiler 
stop valve. Spiral retarders are fitted in the tubes 
of the wing nests, special attention having been 
given to the design of the combustion chambers, to 
facilitate withdrawal. Air-heaters are placed in the 
uptakes at each end of the boilers, and the tubes 
of these, as well as the plain and stay tubes of the 
boilers, are of lap-welded corrosion-resisting steel. 
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The boilers are fired by oil and work on the 
closed-ashpit system of forced draught, the air 
being supplied by four single-inlet fans, arranged 
in fan flats at E deck level, as in the case of the 
main boiler fans. The boiler equipment includes 
a separator in the steam space to trap any entrained 
water before the saturated steam passes to the 
superheater, smoke-observation glasses to each fur- 
nace, gas sampling fittings at each boiler end, 
and an installation of long-distance thermometers 
to observe the uptake-gas temperatures. Two oil 
pumping and heating units are provided in the boiler 
room, one being steam-driven, and an electric heater is 
provided, for use when raising steam. A steam-driven 
pump of 100 tons per hour capacity is located 
against the forward bulkhead, on the port side, 
and is used for tank transfer purposes, being 
arranged to handle either oil or water and to 
i also to an oily ballast separator capable of 
dealing with 150 tons per hour, situated in an 
adjacent compartment. 
Warter-Sorrentnc Piant. 


The term “ Atlantic Ferry,” so often used in 
connection with the express liner route between 
the European ports and New York, is a more apt 
description than is sometimes realised in its relation 
to the character of the vessels maintaining the 
services; for, while they must be designed to 
withstand sea conditions as severe as any to be 
met with in other parts of the world, the relatively 
short periods for which they are at sea permits the 
omission from their equipment of sundry items 
which are regarded as essential in vessels engaged 
on more protracted ocean voyages. For example, 
extensive laundry plant is unnecessary in a ship 
which can rely upon adequate provision of this 
kind at her terminal ports, and in the Queen Mary 
it has been dispensed with. Similarly, there is no 
occasion to devote valuable space, weight, and 
steam to evaporating and distilling machinery 
when the design permits sufficient tank capacity 
for the stowage of the requisite domestic and reserve 
feed water for the voyage, and the shore supplies 
at either end are of suitable quality or can con- 
veniently be rendered suitable by treatment on 
board. 

For some years the Cunard White Star Company 
has been acquiring experience with water-softening 
plant on board ship, the Mauretania and Berengaria 
being fitted with liming plant, quartz sand filters 
and base-exchange softeners, and a number of other 
vessels in the fleet having pressure sand filters and 
softeners of similar type. The same practice has 
been followed in the Queen Mary, and Figs. 47 to 
49, page 549, illustrate the arrangement of the 
softening equipment in the special room set apart 
for it forward of No. 1 boiler room. 

The necessity for water treatment arises from the 
nature of the supplies naturally available at 
Southampton and at New York, the Southampton 
water being characterised by an appreciable degree 
of scale-forming temporary hardness, while the 
New York supply, though comparatively soft, 
tends to induce corrosion if used directly in its 
natural condition. The duty of the plant is, there- 
fore, variable and requires a design of exceptional 
flexibility in order to maintain at all times a supply 
of softened water containing a minimum amount 
of soluble salts and sufficiently alkaline to inhibit 
corrosion, yet not of such excessive alkalinity as 
might lead to foaming and priming. The plant 
installed provides for this combined treatment, 
and consists essentially of precipitation softeners 
with the necessary lime-cream preparing and 
measuring apparatus, mixing and reaction tanks, 
pressure filters and base-exchange units, together 
with two vertical-spindle centrifugal pumps which 
transfer the raw water from the double bottom 
tanks in which it is stored. 

The plant is designed for a maximum capacity 
of 300 tons of softened boiler feed water per 2 
hours, and is in duplicate throughout. As will 
be seen from the sectional arrangement drawings and 
plan, Figs. 47 to 49, the two liming tanks, with the 
mixing apparatus above, are carried on the port 
side of a flat about 9 ft. 6 in. above the level of the 
tank top. On the starboard side of the flat are 
the duplicate air-cleansed pressure filters and the 








—— 2) ee eee lO ok ae lU6e ee COU ee Oe oe: oe 


‘ore st Se nao os oC .ft Oe 


zac f 











ENGINEERING. 


551 








MAY 22, 1936.) 





two base-exchange units. The centrifugal pumps 
are mounted on seatings builf up from the tank 
top, and stand at the level of the floor plating 
beneath the softener flat. These pumps draw the 
raw water from the double bottom and pass it 
through the softening plant to the soft-water 
reserve feed tanks. The lime plant precipitates 
the calcium bicarbonate which would otherwise be 
converted in the base-exchange softeners to sodium 
bicarbonate and eventually, when subjected to the 
temperature and pressure obtaining in the boilers, 
would become alkaline sodium carbonate and, in 
part, caustic soda. The system is so arranged, 
however, that the liming plant can be by-passed 
if necessary and the water discharged direct to the 
base-exchange units and filters, and thence to the 
hotwell tanks in the main engine rooms, 

The hydrated lime required when dealing with the 
temporary hardness of the Southampton water is 
formed into a cream in the mixing tank mounted 
above and between the lime tanks. The capacity 
of the mixing tank is sufficient to allow 8 hours’ 
supply when treating the maximum quantity of 
2,800 gallons of water per hour. Agitating gear 
in the mixer produces the lime suspension, and a 
motor-driven plunger pump, fitted with a graduated 
crank disc and adjustable crank pin, to permit of 
varying the stroke and therefore the rate of dosage, 
delivers a measured quantity of the cream to the 
preliminary mixing tank. Here it is thoroughly 
mixed with the incoming hard water by mechanical 
means. The hard water with its added reagent 
is then distributed to the duplicate reaction and 
precipitation tanks, where it remains for a minimum 
period of 24 hours, during which the temporary 
hardness is precipitated as sludge. Rotary collectors 
in the tanks concentrate the sludge, which is periodi- 
cally discharged to the bilge. Finally, the settled 
water is passed through the pressure filters, which 
consist of riveted mild steel shells containing 
quartz sand and fitted with the necessary valves 
to control the rate of flow and, when cleaning is 
required, to isolate the filter and admit the cleansing 
air and washing water. A system of perforated 
pipes covers the full area of the filter floor, below 
the sand, and serves the dual purpose of collecting 
the filtrate when the apparatus is in use, and distri- 
buting the compressed air and water in cleaning. 
The function of the compressed air, in this operation, 
is to agitate and loosen the impurities accumu- 
lated in the filter bed, so that they can be more 
readily removed by the upward flow of filtered 
water which follows. The preliminary air cleansing 
thus effects an appreciable reduction in the amount 
of filtered water consumed in cleaning. The 
process is stated to occupy only five minutes per 
unit. 

The two base-exchange softeners are used to 
remove the residual hardness left after lime soften- 
ing; or, as mentioned above, may be employed 
alone for waters which do not require liming treat- 
ment, the lime plant being then by-passed. The 
units consist of vertical steel shells fitted with 
the requisite pipe systems for soft-water collection 
and brine distribution, and valves to control the 
rate of operation in service, and the back-washing, 
brining and rinsing stages of the regeneration 
process. Each unit is equipped with a water 
meter, to indicate, by the decreasing rate of flow, 
when brining is necessary. The brine tank is 
carried on the bulkhead above the starboard unit, 
and a salt storage bin is located on the softener 
flat beside the pressure filters. The consumption of 
salt, with the high capacity base-exchange medium 
employed, is stated to average no more than 4 Ib. 
per 10,000 grains of hardness removed. The 
quantity of water handled by the complete plant, 
whether through the lime tanks or direct to the 
softener units, is shown by a mercury rate-of-flow 
indicator actuated by a Venturi tube incorporated 
in the discharge pipe line from the centrifugal raw 
Water pumps, the supply being controlled by float- 
operated valves in the hotwell tanks. 

In addition to the equipment described above, a 
tumber of other auxiliaries are accommodated in 
the water-softening room. Above the softener 
flat, on the starboard side, is placed a large oil 
‘eparator, which will be dealt with at a later stage. 


compartments in the port and starboard wings, are 
two float-controlled automatic sewage disposal units ; 
these also will be dealt with later, as they form 
part of a system which will be considered in conjunc- 
tion with the general hotel services. Between the 
two sewerage compartments and against the forward 
bulkhead of the water-softener room, two calorifiers 
for hot fresh and salt water are arranged with their 
axes athwartship, the two vertical-spindle centri- 
fugal pumps for circulating the water through the 
calorifiers to the bathrooms being disposed between 
them, on either side of the centre line. Each of 
these pumps has a capacity of 5,000 gallons per 
hour. The remaining item of equipment located in 
the softener flat is a domestic water filter, supported 
on brackets from the after bulkhead in a position 
immediately above the two pressure filters of the 
softening plant. 

Beneath the softener flat, in addition to the two 
raw-water circulating pumps already noted, there 
are various pumps forming part of the hotel and 
general services. These include a vertical-spindle 
motor-driven sanitary pump of 200-tons per hour 
capacity ; two steam-driven fire and general service 
pumps, each of 350-tons per hour capacity ; and 
another steam-driven standby pump, capable of 
delivering 75 tons per hour, for domestic and 
softened-water duties. A tank containing 9 tons 
of partially-softened water occupies much of the 
space in the port wing, where it fits against the 
curve of the inner bottom plating; and in the 
other wing are arranged two sets of drinking-water 
filters and duplicate centrifugal drinking-water 
pumps, each of 10-tons per hour capacity, together 
with another vertical centrifugal pump, having a 
duty of 75 tons per hour, for domestic water service 
to the forward tank room. As the whole softener 
room is practically enclosed by fresh-water tanks, 
in the double bottom, on both wings, and beyond 
bulkhead 267, which is the forward boundary of 
the space, it provides a very compact arrangement 
of a main “ waterworks,” both for ship’s needs 
and for the domestic supply of the community, 
in number exceeding 3,000 persons, which will 
normally be dependent upon it. 








THE DETERIORATION OF 
COLLIERY WINDING ROPES. 


An examination of the effective stress on wire 
ropes used in colliery winding installations affords 
an instructive example of the important part 
played by inertia forces on dynamical systems in 
general. In these circumstances, the system is 
formed by the various moving parts of the engine 
and mechanism as a whole, which includes the 
pulley, rope, cage and its load. The magnitudes 
of the driving and resisting forces, however, are 
usually not constant throughout a cycle of operations 
mainly on account of the non-uniform turning 
moment exerted by the reciprocating engine, and 
the variations introduced into the speed of a cage 
during the initial and final stages of a wind. Although 
electric winding installations give practically a 
constant turning moment on the drum, additional 
disturbances are more or less always present in a 
system where the falling type of kep is used, and 
when impacts are imposed on a rope owing to the 
action of faulty guides and the lifting mechanism 
connected with certain designs of shaft gates. 
The combined effect of such disturbing agencies 
act on the ends of winding ropes, which are elastic 
structures liable to execute vibrations in various 
modes, in both the longitudinal and transverse 
directions. This arises from the fact that a stress- 
wave is initiated at the point on a rope where 
such periodic and impulsive forces are applied, 
and the disturbance is propagated with a velocity 
practically equal to that of sound in the material 
under consideration. The wave is more or less 
reflected back when the disturbance reaches either 
of the fixed ends of a winding rope, and that motion 
is continued until the associated energy is com- 
pletely dissipated by the inherent frictional agencies 
present in such systems. When account is taken 
of the stress involved in these waves-trains, it will 
be readily seen that the rope is subjected to the 
effect of an alternating or pulsating load, so that 
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in evaluating the total or effective stress on a rope 


under working: conditions it is necessary to add 
the stresses caused by the static and the dynamic 
forces. It follows that the factor of safety calcu- 
lated for static conditions of loading may be 
appreciably greater in value than the factor of 
safety estimated for the dynamic system of forces, 
so that it is of first importance always to base 
considerations of safety on a dynamical analysis of 
the problem. 

Quite apart from the stresses produced by the 
above-mentioned non-uniform forces and _ loads, 
a winding rope is also subjected to the effect of 
an alternating load as the wire passes over the drum 
and pulley, which goes to indicate that the actual 
stress depends on a complex system of factors of a 
mechanical nature. On turning to the consideration 
of the structure of the wire, due attention must be 
given to factors of a metallurgical nature, since 
it has been observed that during the process of 
hot-rolling and heat-treatment of wires the carbon 
is removed from the surface layers of the steel under 
treatment. The surface of the wire which is 
thus in the “ decarburised ” state provides a skin 
of relatively soft ferrite having a strength amounting 
to only one-third that of drawn steel, and in this 
condition the resistance to fatigue and abrasive 
actions is much less than that for steel not so 
affected. It is found to be somewhat difficult to 
draw rods of wire that are free from this undesirable 
surface effect, but it is understood that satisfactory 
results can be obtained when dies of tungsten 
carbide are employed for the purpose. The amount 
of decarburisation varies greatly in different samples 
of wire, and in the most favourable cases the defect 
is so slight as to be almost invisible when a wire is 
seen under a microscope. 

The problem thus presented is naturally one that 
receives careful attention on the part of the Ropes 
Committee of the Safety in Mines Research Board, 
whose aim in this direction is that of investigating 
the gradual deterioration of wire ropes and the 
factors making for fracture under working conditions. 
A preliminary account of the work done was issued 
by the Board in 1928, and the results derived 
subsequently are given in the recently published 
Paper No. 94, under the title of T'he Deterioration 
of Colliery Winding Ropes in Service (H.M. Stationery 
Office, price 2s. net). Nearly 250 ropes are involved 
in this survey, of which 85 broke in service, and 
in view of the foregoing remarks it is in the nature 
of things that the authors of this report should 
conclude that the chief cause of deterioration in 
such circumstances is due to the simultaneous 
action of fatigue and corrosion on the wire. While 
one out of three of the ropes mentioned in this paper 
involved a breakage, it is well to remember that 
on the average only about one winding-rope in 
250 actually breaks in service. 

With respect to the formation of the products of 
corrosion, the laboratory tests revealed that a very 
small amount of metal was affected, and the 
brightness of the metallic surface was scarcely dulled. 
The damage seems to be associated with the produc- 
tion of cracks, in connection with which it is to be 
noted that whereas the phenomenon of corrosion- 
fatigue is accompanied by the development of 
several small cracks on the surface of the wire under 
examination, a single crack is, in general, formed 
during tests carried out under conditions free from 
the effect of moisture. It was also found that 
in cases of corrosion-fatigue the cracks and fractures 
on wires taken from winding ropes were of the same 
kind as those examined in the laboratory. This 
source of danger is liable to be overlooked, in so 
far as in some instances the surface of the wire- 
ropes examined under working conditions appeared 
to be quite bright and showed only minute pits 
and rough points on the surface, but a system of 
cracks was revealed when sections of the wires 
were suitably prepared and examined under a 
microscope. Moreover, a rope may remain in 
service for a considerable period of time after the 
formation of the first crack due to fatigue, which 
results in the wire being practically relieved of 
stress in certain circumstances, and the crack 
subsequently becomes enlarged due to corrosion. 
A microphotograph reproduced in this report 
illustrates how fatigue cracks tend to form trans- 





versely on a wire, and corrosion causes lateral 
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branches to grow from that 
main crack. The fatigue type 
of crack is usually situated at 
points where corrosion is likely 
to occur, such as where the 























steel is in contact with the 

fibre of the core, or at places 

where nicks exist between the 

wires of a rope. The length 

of the transverse branches 

compared with the size of a given crack suggests 
that corrosion is much more active along than across 
the grain of the metal, as might have been antici- 
pated on general grounds. The fact that the 
cracks are not seen when a rope is examined 
externally goes to emphasise the importance 
attached to the point in this piece of research work, 
for a rope may fail although it is apparently in good 
condition, and the investigators have done a 
service in bringing the matter to the notice of those 
interested in any way in mining operations. 

The methods followed in the process of lubricating 
wire-ropes during the course of manufacture 
should be considered in connection with the results 
brought out in this report; to a less extent the 
same applies to the choice of the type of strand 
used for winding ropes. That is certainly so in 
regard to this country, where rain falls on the 
average during 204 days in a year, and lubrication 
is the principal means of counteracting the destruc- 
tive action of moisture in the atmosphere. There is 
also the contributory effect of shaft-water, chemical 
fumes, and coal dust, all of which tend to render 
ineffective the lubricant on the rope, and also 
produce very objectionable acid solutions that attack 
metals. 

Other sources of deterioration are to be found 
in the use of unsuitable angles of lead on the 
pulleys of winding installations, which, in addition 
to causing unnecessary wear on the wires of a 
rope, adversely affect the core. In spite of the 
objections raised against the use of dampers between 
a cage and its rope, such a device affords an efficient 
means of avoiding the considerable amplitudes of 
vibration on ropes when a state of resonance exists 
between the periods of the disturbing forces and 
the structural system. It is thus manifest that 
both mechanical and metallurgical science is 
required for a full ir vestigation into this problem, 
which is important because it is desirable to improve 
further the high standard of safety already attained 
in this sphere of engineering enterprise. 








RIVER WORKS AT THE CLYDE’S 
MILL POWER STATION. 


Wuen the site of the Clyde’s Mill Power Station of 
the Clyde Valley Electrical Power Company was 
se in the autumn of 1915, the choice was influenced 
in the main by the exceptionally advantageous features 
of the river course at this point, by the proximity of 
railway facilities, and by the fact that the ground was 
favourable for heavy foundations. The initial equip- 
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ment consisted of one 5,000-kW turbo-alternator, 
which was supplied with steam at a pressure of 200 Ib. 
per square inch from two 33,000-lb. boilers, and the 
usual auxiliaries. The circulating and make-up water 
was taken from the river. ; 

The works necessary for these water supplies were 
facilitated by the fact that the river bed is rock and 
that a natural sharp fall in the bed had led to a horse- 
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driving a mill wheel on each bank from the head = 
made available. The wheel on the north bank he . 
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the generating station stands, had disappeared, 4 
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A<! 
discharge of the circulating water system, it was 
decided to form a basin at this spot and thus to reduce 
‘oa minimum the power necessary for pumping. A 
concrete retaining wall was therefore constructed in 
the river parallel to the bank. This joined the original 
Weir in the middle of the stream, as shown in Figs. 1 
and 2. The bank itself was trimmed and a temporary 
cofferdam was built across the end of the basin thus 
ormed between the wall and the bank. It is of interest 
‘orecall that this work was carried out partly by women 

ur under very adverse circumstances, including 
heavy rains and floods. Nevertheless the station was 
set to work in the extraordinarily short time of nine 
Pn from the beginning of the constructional 


peri 
The provisions just described served to supply suffi- 





cient water not only for the first generating set, but 
for one of similar capacity which was added shortly 
afterwards. ‘ 

At a later date, when two 18,750-kW sets were in- 
stalled, the basin was extended by continuing the wall 
parallel to the bank and constructing another temporary 
cofferdam across the new end. The circulating water 
discharge from the station at this time was taken away 
to the river through a mild steel pipe, which was laid 
behind the cofferdam. The run of this pipe is shown 
chain-dotted in Fig. 1, and the pipe itself can be seen in 
Fig. 12, page 560, Last year, a further extension of the 
basin became necessary to provide for a 30,000-kW 
set, which has since been installed, and at the same 
time it was decided to continue the outer wall for a 
sufficient length to take the intake for a further set 


of the same capacity and to close the basin at this 
point by a permanent end. A new main discharge 
pipe has at the same time been laid across to the 
river below the bed of the basin. The run of this pipe 
is shown in Fig. 2, which is a key plan of the present 
station, and in Fig. 1, and indicates the civil engineer- 
ing work in more detail. It may be added that the 
period of construction for the basin extension was 
little more than six months. 

As shown in Fig. 1 and in the views given in Figs. 9 
and 13, pages 554 and 560, the outer wall is of mass 
concrete. It is founded on solid rock and tapers in 
width from 7 ft. at the level of the basin floor, which is 
17 O.D., to 4 ft. at the crest, which is 25:67 0.D. The 
inner bank of the basin is pitched with concrete blocks, 
which were moulded at the station from clinker and ash 
removed from the boilers. The primary object of the 
basin is the maintenance of a constant minimum water 
level above the circulating water suction inlets. This 
level is about 23-5 O.D. At times of flood the walls 
may, of course, become submerged. Views of the 
completed basin looking downstream and upstream, 
respectively, appear in Figs. 14 and 15 on page 560. 

ils of the sluices which are provided for scouring 
purposes are shown in Figs. 3 to 6, while their general 
appearance will be clear from Figs, 13 to 15 on page 560. 
These sluices were provided to eliminate the consider- 
able silting which occurred when the temporary coffer- 
dams were in use, notwithstanding that a sluice was 
provided at one corner of the basin, and an unchokeable 
ump, mounted on a raft, was constantly in use for 
eeping the way to the intakes clear. As will be seen 
from Figs. 1 and 2, there are now four sluices, each 
with an opening 9 ft. 4} in. wide, between concrete 
piers, the openings being protected by bar screens and 
being adjustable in height by means of hand-operated 
timber gates. The framing and gearing for the gates 
was supplied by Messrs, Glenfield and Kennedy, 
Limited, Kilmarnock. 

As shown in Figs. 1 and 2, two further intake cham- 
bers have been constructed on the inner bank of 
the basin, one for the 30,000-kW set recently in- 
stalled, and the other for a future set of the same 
capacity. The details of these chambers are illustrated 
in Fig. 11 on page 554. They are 31 ft. long parallel 
to the river bank, by 12 ft. wide, and 20 ft. 6 in. 
deep. They are constructed of mass concrete and 
the inlets are protected by bar screens. The water is 
drawn off for the condensers through screens of the 
Brackett rotary type. The refuse collecting on the 
screens is washed away to the river through a spun 
concrete drain pipe, 18 in. in diameter, which is laid 
alongside the main discharge pipe, the necessary 
scouring head for this purpose being provided by the 
difference in level between the water in the basin and 
that in the discharge sump. The chambers are shown 
under construction in Fig. 9, page 554, and completed in 
Fig. 14, on page 560. 

The new discharge arrangements comprise a low- 
level sealed collecting chamber on the inner bank of 
the basin, and a culvert thence to a sump outside the 
basin wall. The position of the discharge chamber 
is shown in Figs. 1 and 2, while the details of its 
construction will be clear from Fig. 11. As will be 
seen, the water can flow into this chamber through 
four 36-in. pipes, one from each generating set. At 
the moment, however, two of the pipes are blanked 
off, as the two 18,750-kW units discharge into a 
common pipe. This will be replaced by two separate 
pipes, if, as is projected, the 18,750-kW sets are 
replaced later by others with a capacity of 30,000 kW. 
The discharge from the collecting chamber is formed 
as a circular concrete culvert 6 ft. in diameter and 
4} in. thick. Its location is shown in Figs. 1 and 
2. As there was no question of ground settlement, 
it was decided to construct this culvert of spun con- 
crete pipes. These were laid in a trench cut in the 
rock of the river bed, and were then packed round 
with concrete, so that they should not become dis- 
torted when loaded with water. The discharge sump, 
the details of which will be clear from Figs. 7 and 8, and 
in Fig. 10 on page 554, is provided with a spillway at 
19 O.D., é.e., a little below the normal river level. As this 
level is some 4 ft. below the normal level of the river 
above the weir, and therefore in the basin, the head on 
the circulating pumps is relieved to this extent by the 
extra syphonic pull obtained, resulting in a saving in 
the power required for pumping of from 12 per cent. 
to 15 per cent. The pipe can be isolated from the 
river for inspection or maintenance purposes by means 
ofa sluice. This is visible in Fig. 10. 

As will be seen from Fig. 11, there is also a sump 
controlled by a sluice between the collecting chamber 
on the river wall and the basin. This sluice is normally 
sealed by the leakage water in the sump, the spill- 
way of which is 3 ft. 6 in. above the spillway of the 
main discharge. In frosty weather the sluice can 
be opened and the discharge used to raise the water 
temperature in the basin, thus preventing trouble 
from ice on the intake screens. This procedure 





naturally means some sacrifice of head, but the vacuum 
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Fie. 9. ScREENING CHAMBER AND SLUICES UNDER CONSTRUCTION. 





is not thereby adversely affected, as the temperature Fig. M1. 
of the water is then at its minimum. The utility of | 

this arrangement was demonstrated during the severe | Gxising 
frosts which occurred after the new plant had been | ehagtestinly 
put into service last December. | ff 


The plans for the works described in the foregoing | 
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article were prepared by the Clyde Valley Electrical 
Power Company's consulting engineers, Messrs. Strain 
and Robertson, 154, West George-street, Glasgow. 
The works themselves were carried out by the com- 


pany'’s own Construction Department. Most of the 





work in the river was done during low-water periods, | 


and in the earlier stages sand-bagging was extensively | 
employed. The use of cofferdams was only necessary | 
during the construction of the temporary end walls | 
mentioned above. It may be mentioned that these 
walls, which have now, of course, been removed, were | 
formed by setting two rows of steel posts of H-section | 
into holes drilled in the rock, closing the spaces with | 
























































horizontal timbers, and packing between the timber | 





sheeting with puddled clay. The boom shown in 
Fig. 13 is intended for catching timber and other 
floating debris which may be brought down in time of 
flood. 








| collieries. In 1759, he obtained an Act of Parliament 
OF BRIDGEWATER, for a canal from Worsley to Manchester, in July of that 
year was visited by Brindley, and two years later 
1736-1803 the first boat-load of coal crossed the famous Barton 
On May 21 occurred the bicentenary of the birth of | Aqueduct on its way to Manchester. The Worsley to 
Francis Egerton, the third and last Duke of Bridge-| Manchester canal was the first in England which 
water, who has been called the “ Father of British | throughout its course was entirely independent of a 
Inland Navigation.” Though by no means the first | natural stream. Next came the planning of the longer 
to build a canal in this country, yet by his construction | branch of the canal from Longford Bridge to Runcorn, 
of the canal from his estates at Worsley to Manchester, | for which an Act was obtained in March, 1762. Opened 
and of the longer branch of this canal from Longford | for traffic as far as Runcorn in 1767, the locks leading 
Bridge to Runcorn on the Mersey, he may be regarded | to the Mersey were completed the last day of 1772, a 
as the great pioneer of the canalera. As is well known, | short time after Brindley’s death. There had been 
James Brindley was the engineer for both canals, but | many sceptics regarding the Duke’s schemes, the cost 
their construction was only rendered possible through | of construction had strained his resources to the utter- 
the foresight, energy and financial resources of the | 
Duke. and from the 220,0001. laid out on them the Duke ulti- 
There was little enough in the early environment of | mately received a revenue of 80,0001. 
the Duke to stimulate his interest in either industry or used for the carriage of coal, minerals, agricultural 
transport. The eighth child of Scroop, the first Duke | produce and general merchandise, passenger traffic 
of Bridgewater, the death of his father and of an elder | was carried on by boats “ provided with a coffee-house 
brother made him heir to the dukedom at the age of kept by the master; wherein his wife served the com- 
twelve, yet by all accounts he was a somewhat neglecced pany with wine and other refreshments.”’ Of the Duke’s 
and sickly child and en ignorant and awkward youth. | private life little has been placed on record. He is 
Sent by his guardians at the age of seventeen on the | said to have been careless in the matter of dress, a 
grand tour with Robert Wood, the author of Ruins of | great smoker and snuff-taker, indifferent to politics, 
Palmyra, as his companion, so little did the antiquities while his talk was of but little else than canals. He 
of the Continent appeal to him, that it is said the | died in London after a short illness on March 3, 1803, 
marbles he was persuaded to buy in Rome remained | and was buried in the family vault at Ashridge, his 
in their packing cases until after his death. Back in| Hertfordshire seat. Travellers northward by the 
London he kept and rode racehorses and soon after | Royal Scot just before they pass Tring can catch a 
attaining his majority became the successful suitor for | glimpse of the monument erected at Ashridge to his 
the hand of the beautiful Elizabeth Gunning, widow of | memory. It consists of a Doric column surmounted 
James, sixth Duke of Hamilton. Conditions which he by an urn and the inscription refers to the Duke as one 
tried to impose, however, proving unacceptable to her, | “who by devoting the energies of his mind to the 
he broke off the match, abandoned London and New- | accomplishment of the most splendid works of inland 
market, society and women, and as a young man of | navigation, opened a new field of national industry and 
twenty-two retired in disgust to his estate at Worsley | rendered the most important services to the com- 
and devoted himself to the improvement of his land and | mercial interests of this country.” 


THE DUKE 


most, but their usefulness was quickly demonstrated, | 





Principally | 
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Constructed at a time when commerce and manu- 
facture were making rapid strides, when steam was 
being applied to mines and factories, and when Watt 
and Arkwright were engaged with their inventions, the 
Bridgewater canal was to our canal system much what 
the Stockton and Darlington Railway came to be to 
our railway system. Brindley himself constructed 
some 300 miles of canals, and during the years 1790 to 
1795 no fewer than 81 Acts of Parliament for canals 
were sanctioned. Smeaton, Rennie, Jessop and Telford 
were among the foremost canal engineers, and some of 
their canals proved veritable gold mines for their 
proprietors. According to a return in 1824, the price 
of shares in the Trent and Mersey Canal had risen from 
751. to 2,200/., the shares in the Birmingham Canal from 
121. 10s. to 3501. and shares in the Leeds and Liverpool 
Canal from 15l. to 6001. The Bridgewater Canal con- 
tiaued to be one of the most successful in the country 
for many years, and it was ultimately purchased in 
1887 by the Manchester Ship Canal Company for 
1,710,000/. 








STANDARDISATION ON TYNESIDE Etecrric LINES 
The conductor rail on the whole of the electrified system 
of the London and North Eastern Railway in the neigh- 
bourhood of Newcastle-on-Tyne is to be moved 3} ~ 
during the week-end Friday, May 22, to Monday, May 25. 
About 80 miles of track are involved, and the work 8 
being undertaken under pressure from the Ministry of 
Transport, to bring the equipment into line with the 
national standard. The c e is rendered more 
desirable by the forthcoming extension of electric working 
in the district, especially as 130 new electric motor 
vehicles are being ordered in replacement of the steam 
stock. Existing electric stock will also have to be altered 
during the same period. The work will be carried out 
by a special organisation of 500 men, and will involve 
the moving of 50,000 insulators, the taking up and relay 
of the 80-Ib. to 120-lb. conductor rails, and the alteration 
of a great deal of cabling. During the conversion most 
of the electric will be replaced by steam trains. 
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LABOUR NOTES. 


Mr. FuxpLay, the general secretary of the United 
Patternmakers’ Association, states in the latest issue 
of the organisation’s T’'rade Report that the number of 
unemployed members has fallen from 400 last month 
to 339 this month. “It is probable,” he says, “‘ that 
of this number quite one-half to two-thirds will be 
coming out of work at the one week-end, while others 
will be starting at the beginning of the next. Not 
since 1920 have we had a lower number unemployed.” 
The total number of members is 10,333. 


The first instalment of an interesting article, entitled 
“ Socialism—A Help or Hindrance,” by Mr. I. Haig 
Mitchell, appears in the May issue of the Journal 
of the Amalgamated Engineering Union. In the course 
of it, Mr. Mitchell states that for long generations 
employers have met variations in the demand for 
production by increasing or decreasing the number of 
employees. “ It is pathetic,” he goes on to say, “ that 
the trade unionists themselves have pursued a policy 
which has tended to accentuate this insecurity of 
employment. Slackening of demand is an ordinary 
risk of industry. It affects workpeople and it affects 
plant and machinery ; these and other risks have to 
be met. Employers seek to evade having to carry or 
meet risks. The long struggle for workmen’s compen- 
sation for accidents—for precautions which would 
ensure safety in mines, factories, ships, &c.—are 
examples. The first thing that happens when employers 
are compelled to meet the cost of any risk—including, 
of course, fire—is to take steps to prevent the risk 
becoming a liability, the cost of which they have to 
meet. The more direct and costly these risks are if 
they fall, the more care is taken to prevent and safe- 
guard against them.” 





“ So it would have been,’’ Mr. Mitchell argues, “ had 
employers been compelled to shoulder the risks of 
unemployment. Instead, when employers could no 
longer evade this risk, the trade unionists allowed them 
to unload two-thirds of the cost, and what is vastly 
worse, all the responsibility for conducting industry so 
as to keep work-people in employment. If employers 
had been faced with keeping the workers in regular 
employment or obliged to pay them, they would have 
conducted industry so as to prevent unemployment. 
The trade unions chose to follow the lead of careerists 
and politicians who knew nothing of either labour or 
business, into supporting National Labour Exchanges 
and unemployment insurance—measures which, among 
other evils, have accentuated unemployment. That, 
however, is another story. At the moment I am 
showing that, notwithstanding the immense national 
and personal interests which employers believe are 
threatened by the adoption of Socialism, they have 
been, and are, pursuing a policy which has driven, and 
is driving, vast numbers of working people towards 
the very change of system which aims at eliminating 
the private employer altogether. 





Final reports to the United States Bureau of Mines 
from coal-mining companies and State mine inspectors 
in all coal-producing areas, covering accidents and 
employment during the calendar year 1934, revealed a 
better safety record than that of any previous year 
except 1933. Fatal accidents were fewer in proportion 
to the number of man-hours of work performed than 
in any other year except 1916 and 1933; and, except 
for 1933, the rate for non-fatal injuries was lower than 
that for any year since 1930 when data on non-fatal 
accidents were first collected. The fatality rate in 1934 
was 1-59 per million man-hours of employment, com- 
pared with 1-48 for 1933, and the rate for non-fatal 
injuries was 88-39 compared with 85-26 for the 
preceding year. 

Employment in and about the mines averaged 
458,044 men for 178 days at all bituminous mines in the 
United States and 108,382 men for 206 days at anthra- 
cite mines in Pennsylvania, or a total of 566,426 men for 
184 days for the entire coal-mining industry, as com- 
pared with a total of 523,182 men for 171 days during 
1933. The amount of labour performed during 1934 
totalled more than 769,000,000 man-hours, an increase 
of 7 per cent. over the previous year. Accidents in 
and about the mines killed 1,226 men, and injured 
68,008, each non-fatal injury involving the disability 
of an employee for more than the remainder of the day 
on which the accident occurred. The average period of 
employment per man was 1,358 hours, a decrease of 
17 hours per man. This decrease is negligible when 
it is considered that more men were given employment 
for a greater number of days, although the average 
hours worked per day decreased from 8-06 in 1933 to 
‘-40 in 1934. Production of coal amounted to 
416,536,313 tons, this being an increase of 9 per cent. 
over 1933. Production per man-hour was 0-541 ton 
compared with 0-533 ton in the previous year. 


ENGINEERING. 


Writing in the Bulletin of the New York State Depart- 
ment of Labour, Professor C. A. Winslow, of the Yale 
School of Medicine, advocates the appointment of 
“health engineers” in plants. The health engineer, 
he contends, should be as essential a factor in produc- 
tion as the safety engineer. ‘‘ He might be,” he says, 
“‘a physician who has specialised in industrial hygiene, 
or he might be a public-health engineer co-operating 
with the ordinary plant physician. In either case, 
it should be his task to make a continuing study of 
health and efficiency in every department of the 
industry and to analyse in detail the particular con- 
ditions affecting human vitality in each workroom and 
in each individual process. Protection against toxic 
and irritant dusts and fumes, protection against the 
handling of poisonous substances of various sorts, 
protection against the hazards of heat and cold and 
moisture, the provision of adequate lighting and 
ventilation and air conditioning and of a safe water 
supply and adequate sanitary conveniences, these are a 
few of the many things with which such a health 
engineer could concern himself.” Professor Winslow is 
“confident that the employment of such an expert in 
any considerable industrial plant would yield a return 
many times greater than the total cost involved.” 





By 167 to 111 votes the House of Commons last 
week rejected, on second reading, a Bill which was 
designed to take the question of workmen’s compensa- 
tion out of the hands of the law courts and insurance 
companies, and place it in those of a Board composed 
of employers and workmen. Mr. George Hardie, who 
moved the second reading, said that in 1934, there 
were 136,858 industrial accidents, of which 785 were 
fatal—an increase of 23,598 accidents and 93 deaths, as 
compared with 1933. Home Office statistics for the 
ten years to 1934 showed that the average profit of 
the insurance companies was 10 per cent. and that 
commission and management expenses averaged 33 per 
cent. The compensation paid, including legal and 
ordinary costs, was just over 56 per cent. That 
meant that 11s. 34d. out of every pound premium went 
in compensation and 8s. 84d. management expenses. 
In his opinion, that represented exploitation of 
employers and injured men, and in the interests of 
both parties ought to be ended. 


At a recent meeting the sub-committee of the 
Tripartite Committee on Automatic Coupling set up 
by the Governing Body of the International Labour 
Office at Geneva examined information collected by 
the I.L.0. on the present position. It was noted that 
in various countries, apart from those in which it was 
already the rule, isolated attempts had been made to 
put automatic coupling into application on certain 
lines. It was decided to ask the International Labour 
Office to send a questionnaire to European Governments 
asking for more definite information regarding the results 
of these experiments. 


At its first meeting, the Advisory Committee on 
Scientific Management set up by the Governing Body 
of the International Labour Office defined its field of 
activity and drew up its programme of work. The 
following were regarded as particularly urgent pro- 
blems: The effects of technical progress on employ- 
ment and unemployment; rationalisation by the 
elimination of “ surplus ” undertakings and machinery ; 
vocational guidance and particularly the re-adjustment 
of the unemployed ; and the effects of rationalisation 
on the fatigue of the worker. The International Labour 
Office was asked to carry on and extend, in the form of 
monographs on undertakings, its studies on the social 
effects of the evolution of management methods within 
individual establishments, as well as its work on the 
terminology of rationalisation. 


The principal provisions of the Industrial Concilia- 
tion and Arbitration (Amendment) Bill, which has just 
been passed by the New Zealand House of Representa- 
tives are (1) the restoration of the compulsory arbitra- 
tion system in labour disputes; (2) the Arbitration 
Court to fix the maximum weekly hours at 40, unless 
this is shown to be impracticable in a particular indus- 
try; (3) membership of unions to be compulsory ; 
(4) the Court shall fix a basic wage sufficient for an 
adult male worker with a wife and three children. 
According to The Times’ correspondent at Wellington, 
further Bills have been introduced amending the 
Factories and Shops and Offices Acts with provision 
for a 40-hour week in factories and a 44-hour week in 
shops and offices. 


The German Labour Front proposes that regulations 
be enacted governing hours of work which shall ensure 
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already have a stable weekly wage. For the eleven 
public holidays allowed during the year, the workers 
are not at present paid; so, in order to compensate 
them for the wage loss, an additional quarter of an hour 
is to be worked on week days and an additional half- 
hour on Saturdays, Objection has been taken to the 
proposal on the ground that it amounts to a departure 
from the 48-hour week system and the principle of extra 
pay for overtime. 


Industrial and Labour Information states that the 
Central Executive Committee and the Council of the 
People’s Commissaries of the Soviet Union have issued 
an Order providing for the consolidation of the different 
provisions relating to funds set up for the payment of 
bonuses and the improvement of the living conditions 
of the workers. The Order provides that in every pro- 
ducing undertaking (factory, workshop, mine, &c.) 
there shall be established a single fund called the 
manager’s fund to take the place of all other funds 
of this kind. There shall be paid to it 4 per cent. 
of the net profits of the undertaking for which provision 
is made by the plan and 50 per cent. of any profits 
earned in excess of the estimates of the plan. 


At least half the resources of the manager’s fund shall 
be allotted to the construction of dwellings for the 
workers, engineers and salaried employees of the under- 
taking. The remainder shall be used to improve 
material and cultural conditions by establishing nur- 
series, kindergartens, clubs, refreshment rooms, &e., 
and on supplementary building work, the application 
of measures of rationalisation and technical propaganda 
and the payment of bonuses to workers who have especi- 
ally distinguished themselves. The plan for the utilisa- 
tion of the fund shall be drawn up by the manager in 
agreement with the trade union committee of the under- 
taking. Payments to the manager’s fund shall be made 
every three months but only in the proportion of 50 per 
cent. of the amounts indicated above. The accounts 
shall be settled after the annual balance-sheet of the 
undertaking has been drawn up. 


The Order prohibits the establishment of other funds 
for the improvement of living conditions, the payment 
of bonuses, &c., or the utilisation for this purpose of 
any resources, other than those of the manager’s fund. 
Undertakings for which the plan does not provide for 
any profit in 1936 are authorised by the Central Execu- 
tive Committee and the Council of People’s Commis- 
saries of the Soviet Union to pay to the manager’s fund 
3 per cent. of the savings achieved through the reduc- 
tion in costs of production for which provision was 
made by the plan, and 50 per cent. of all savings 
achieved in excess of the estimates. 


Statistics of the amount of overtime allowed in 
Portugal in 1934 and 1935 show that the restriction 
of overtime has resulted in a decrease in unemployment. 
The total number of hours of overtime authorised was 
1,888,575 in 1934 and 1,127,406 in 1935. The number 
of unemployed persons registered was 29,226 in 1934 
and 13,283 in 1935. The total number of hours of 
overtime thus decreased by 761,169, or about 40 per 
cent., and the number of unemployed persons registered 
by 15,943, or about 54 per cent. The figures for the 
first two months of 1936 are even more striking. In 
January and February, 1934, the number of hours of 
overtime was 291,782, and in the corresponding months 
of 1936 it was 152,609 ; for the same months the number 
of unemployed persons registered was 9,152 in 1934 and 
958 in 1936. Thus if the two periods are compared, 
the amount of overtime authorised shows a decrease 
of 47 per cent. and the number of unemployed persons 
registered a decrease of 89 per cent. 


Contrary to expectations, a special delegate meeting 
ofthe National Union of Railwaymen declined to 
accept the proposals made by the railway companies in 
reply to the joint claim of the three trade unions for 
the re-instatement of the wage-rates and the overtime 
and Sunday and night duty rates which were in force 
before the deductions five years ago. According to the 
official report of the proceedings, “ strong disappoint- 
ment was expressed with the offer, and the conference 
decided not to eo it, but to instruct the negotiating 
committee, with the president (Mr. Henderson) and 
the general secretary (Mr. Marchbank) along with two 
delegates from the conference, to seek a further inter- 
view with the companies to re-open negotiations,” 
The Railway Clerks’ Association had already accepted 
the companies’ offer, and it was understood that the 
Associated Society of Locomotive Engineers and Fire- 
men were agreeable to do so. The future course of the 
negotiations seem to depend, at the time of writing, 
on a joint reconsideration of the position by the 
executives of the three unions, 








for workers a stable weekly wage. Salaried employees 
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LETTERS TO THE EDITOR. 


PRE-LOADED BALL BEARINGS. 
To Tue Eprror or ENGINEERING, 

Sin,—The letter of Mr. Allan, of the Skefko 
Bearing Company, appearing on page 504 of your issue | 
of May 8, suggests that I may amplify my previous 
letter a little. 

The ball-bearing spindles which I used to make | 
prior to the spring-loaded spindle were pre-loaded in 
the other sense, there being two bearings each having 
two rings of balls close together, the outer races being | 
one fixed and the other adjusted to give a slight 
pre-load, one double inner race being solid with the 
spindle, and the other double inner race being on a 
part through which the spindle could slide to meet 
temperature effects, and the normals to the inner 
races at the ball contacts all passing through one of 
two points on the spindle axis. 

In 1911, a company was formed to take over the 
manufacture of the grinding machines, and this com- | 
pany never made internal grinding spindles other | 
than spring pre-loaded ball or plain bearing types, as 
the spring-loaded type had superseded the type 
described above before the company was formed. | 
This points to 1909 as the date when the spring pre- 
loaded type was invented. | 

Yours truly, 
J. J. Guest. 


Ball 


Abbey Wood, Kent. 
May 15, 1936. 


LAME’S THEORY OF THICK CYLIN- 
DERS AND THICK SPHERICAL 


SHELLS. 
To Tue Eprror o1 
Sir,—In his letter on the above subject, appearing 
in your issue of May 1, Professor Cook contends that 
transverse planes before strain must remain plane 
after strain as a necessary consequence of symmetry 
He states *‘any departure from the plane form would 
produce different longitudinal displacements at points 
at different radii in the same section,”’ which is obvi 
ously true, but when he adds, “ and since, in an infi- 
nitely long cylinder there is nothing to determine the 
sense in which the relative longitudinal displacements 
would take place, they will not occur at all,”” 1 confess 
my inability to follow his argument. With all deference 
I would submit that having regard to the elastic pro 
perties of the material and to the variation of the 
stresses over the cross-section, there is adequate basis | 
for the supposition that such relative longitudinal dis 
placements may occur. If we suppose a section of the | 
cylinder bounded by a pair of radial planes of small | 
included angle to be taken, and consider the thin, | 
wedge-shaped bar thus obtained to be divided by 
concentric arcs into a number of longitudinal rods nA 
which the corresponding hoop and radial stresses are 
applied, so that each rod will behave as if forming part 
of the strained cylinder, there appears to be no good | 
reason for supposing that each rod, although obviously 
subjected to very different stresses, will extend longi 
tudinally exactly the same amount, which the sala | 





ENGINEERING, 


ment criticised in my article assumes, and which would 
clearly be the case if each rod were subjected to the 
same stresses. The consideration of symmetry certainly | 
requires that the two ends of the cylinder should behave 
identically, but not, I suggest, that they should retain 
their original plane form. 

Professor Cook notes that my treatment implies that 
the longitudinai stress has a constant zero value. 
Ignoring any temporary longitudinal stress which may 
be induced while the material is taking up its strained 
form (which opens up a problem of quite another 
character), and restricting ourselves to the initial and 
final conditions of the cylinder, I should indeed be glad 
to have an explanation of any grounds there may be 
for the existence of a longitudinal stress, seeing that | 
the applied pressures are normal to the cylinder walls | 
and that the cylinder ends are supposed to be without | 
constraint, so that the material is everywhere free to 
flow longitudinally. 

The source of the statement which Professor Cook | 
refers to in para. 3 of ais letter is the article on Thick 
Spherical Shells in Dr. Morley’s “‘ Strength of Materials,” | 
1908 edition, p. 296. 

I need add only that my article was written as a| 
protest against what I regard as the unsatisfactory | 
treatment of the theory of thick cylinders and thick | 
spherical shells in text-books, and to set forth a demon- 
stration which a careful student would find less open to 
objection. 


| 
| 


I am, yours faithfully, 
C. Harvey. 
Ravens wood-avenue, 
West Wickham, Kent. 
May 19, 1936, 
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TURBINE THROTTLE-VALVE 
DESIGN. 
To tHe Eprror oF ENGINEERING. 

Str,—In reply to Mr. Flindle’s and Mr. Hutcheson’s 
remarks (pages 238 and 504 ante) with reference to my 
article on this subject, I would mention I was aware 
that in effect the expansion is not truly adiabatic, as 
has been pointed out, but that the probable expansion 
curve moves to the right of the adiabatic line, as was 
shown in Mr. Flindle’s interesting letter of February 28. 

The estimation of the amount of deviation from the 


|adiabatic is, however, quite a matter of conjecture, 


and modified by results from experimental testing. 
Also, a valve of given diameter as designed by one 


|engine or turbine builder may very readily give a 


different discharge of steam weight per hour as compared 
with that designed by another. 

I must admit it would have, perhaps, been better 
to have made reference to the foregoing points, but 
my object when writing was to describe a general 
theoretical method on which design could be based, 
having seen in the past many valve profiles to which 


| certainly little, if any, consideration had been given. 


It should be remembered that a slight alteration in 
valve lift will compensate for an appreciable difference 
in area, and, providing there is the usual available 
travel in the governor gear, the throttle valve will 
adjust itself, so to speak. The chamber areas sur- 


aa 
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rounding the valve may also affect the valve discharge 

| apart from the design of the valve profile itself, and 
| moreover, as was indicated, a standard valve would 
| be used over a range of varying steam conditions. In 
| these circumstances one need not be too precise when 
describing a basic method of design. 

In regard to a modifying coefficient of discharge, 
this is a matter of experiment with any particular 
design once made, but one must start off with the 
theoretical first and modify as found necessary 
afterwards. 

Having all this in mind, and with the qualifying 
statement that the expansion was practically adiabatic, 
I therefore considered it best to omit reference to 
coefficients of discharge, which would have been a very 
debatable point about which designers would naturally 
be reticent as well as variable in opinion. ; 

For the governor valves of pump and fan-driving 
units, as mentioned by Mr. Flindle, greater care would 
have to be given to the lift and area relationship, but 
these are special cases outside the scope of the artic le. 

In conclusion, I would like to thank your corre 
spondents for the interest shown in their commu- 
nications. 

Yours faithfully, 
M. H. SaBine. 

294, City-road, Edgbaston, 

Birmingham. 

May 12, 1936. 
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THE THOMAS TOTAL-HEAT 
METER FOR GAS. 
(Continued from page 447.) 

Tus other essential part of the equipment, viz., the 
Thomas recording gas calorimeter, may now be 
described. This calorimeter, it may be noted, has 
been certified by the Gas Referees for use in official 
testings of calorific value and has satisfactorily passed 
exhaustive tests carried out at the Greenwich Fuel 
‘esearch Station, The apparatus operates by burning 
4 definite quantity of gas and air, imparting the heat 
produced to a definite quantity of air, and measuring 


— 
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,enters a mixing chamber to which some of the air 
| from the combustion-air meter is also delivered through 
a small orifice, the remainder passing directly to the 
burner and being used as secondary air. The mixture 
of gas and air flows to the burner, a sectional drawing 
of which is reproduced in Fig. 16, on this page, while 
its position is indicated in the plan, Fig. 15. The 
chambers in the burner into which the gas-air mixture 
and the secondary air are delivered are indicated at 
the bottom of Fig. 16, and the connection for the heat- 





absorbing air, in which the inlet thermometer is situated, 
is shown on the left. 
The gas burns at the top of a quartz tube, the 


the increase in temperature of this air. The streams | secondary air being supplied to the flame through 


of gas, combustion air and heat-absorbing air are 
maintained in a fixed volumetric ratio by three separate 
wet meters all of which are driven by the same electric 
motor and work in a common water seal. The three 
meters and the method of driving them can be seen 
im Figs. 14 and 15, above, which are, respectively, 
@ longitudinal section and plan of the tank unit, and 
also in Fig. 12, on page 556, which is a photographic 
plan ot the apparatus. The reduction gearing for 
driving the gas meter is clearly seen in Fig. 13, in 
which the driving motor and a generator supplying 
“arrent for the recording apparatus are also shown. 
As the gas, combustion air and heat-absorbing air 
are saturated before they are metered and are all at the 
‘ame temperature and pressure, no corrections are 
Recessary for these physical conditions, and as the 
products of combustion escape to the atmosphere at 
Practically atmospheric temperature, the true gross 
calorific value of the gas is proportional to the increase 
in temperature of the heat-absorbing air. Before the 
= to be tested reaches the gas meter it is passed 

ough a small orifice into a chamber to which an 
} 27 Peal ~ burner is connected, thus ensuring 
“ © gas pressure is always equal to that of the 

mosphere. This burner consumes about 3 cub. ft. 


~ hour and about 0-25 cub. ft. per hour is burnt in 
the calorimeter. 


After leaving the gas meter, the gas 


another quartz tube coaxial with the gas tube. The 
products of combustion descend through the annular 
space surrounding the secondary-air tube and escape 
from the bottom. In descending, their heat is imparted 
to the heat-absorbing air which flows upwards over 
the outlet thermometer. and after being turned down- 
wards and again upwards finally escapes to the atmos- 
phere at the top. The products of combustion are so 
effectively cooled in this way that their exit tempera- 
ture is only 2 or 3 deg. F. above that of the atmosphere. 
The construction of the meters calls for no particular 
comment. They consist of accurately machined 
castings and operate similarly to an ordinary water- 
sealed gas meter. It may be mentioned, however, 
that the permanent alignment of the three meters is 
ensured by mounting them on a metal base. As 
previously mentioned, they are driven by an electric 
motor through suitable gearing ; speed variations up 
to about 10 per cent. of the normal figure do not affect 
the accuracy of the results. The water in the tank is 
maintained at a constant level by means of a weir, 
water being supplied continuously by a chain-bucket 
pump shown on the left in Figs. 13, 14 and 15. The 
pump draws from an auxiliary tank to which the 
overflow from the weir is returned, so that the only loss 
is that due to evaporation. 





The two thermometers are of the resistance type 
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and are made of nickel wire, each having a resistance 
of about 50 ohms. They are arranged, as shown in the 
wiring diagram, Fig. 1, on page 446 ante, to form two 
arms of a Wheatstone bridge, to which current is sup- 
plied by the motor-driven generator previously men- 
tioned. The bridge is arranged to be balanced when the 
difference in temperature between the inlet and outlet 
thermometers is that due to the combustion of gas 
of the normal calorific value, and for this reason an 
additional resistance is included in the arm of the bridge 
containing the inlet thermometer. To enable the 
balance of the bridge to be checked when both thermo- 
meters are at the same temperature, this coil can be 
short circuited. In normal working conditions any 
variation in the calorific value of the gas will increase 
or diminish the temperature difference between the 
two thermometers and thus disturb the balance of the 
bridge. The balance is, however, restored by the 
recorder which, by moving a brush over a slide wire, 
increases the resistance in one arm of the bridge and 
reduces it in the other. The movement of the brush 
necessary to restore the balance is recorded on a 
chart graduated to read either the percentage change 
in calorific value or its actual value. In the particular 
installation with which we are now concerned, a second 
brush is moved over a slide wire included in the pressure 
circuit of the total-heat integrating wattmeter, the 
current circuit of which is varied by the regulator 
of the volume meter as already explained. The reading 
of this wattmeter is therefore proportional to the 
product of the quantity and calorific value of the gas 
and thus can be calibrated to read the total heat 

sed in a given time. The electrical arrangements 
will be clear from an inspection of Fig. 1. 


(To be continued.) 








Tae Instrrrvtron or Mininac Enorneers.—The 
summer meeting of the Institution of Mining Engineers 
will be held at Bath on July 22, 23 and 24. Details of 
the programme will be announced by the secretary of 
the Institution, Salisbury House, Finsbury Circus, 
London, E.C.2, in due course. 
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DURALUMIN PIT CAGE. 


Tue operation of a heavy pit cage not only involves | 
unnecessary expenditure of power, but in a deep mine 
adds unnecessary stress to winding ropes already heavily | 
loaded by their own weight. Attention has been given | 
of late to the problem of decreasing the weight of | 
the cage without impairing its strength or capacity, | 
and one solution arrived at by Messrs. Vickers- | 
Armstrongs, Limited, Elswick Works, Newcastle-on- 
Tyne, in the construction of 3 four-deck cages, for | 
Messrs. Daggafontein Mines, Limited, South Africa, has | 
been to make these chiefly of Duralumin. These cages 
are each capable of carrying 80 men, or may be used | 
for the transport of an equivalent weight of ore, or | 
a combination of men and ore. Each has an overall | 
height of 26 ft. 11 in., with a width of 4 ft. 8} in., and 
a depth from front to back of 5 ft. 11 in. over the doors. 
The weight per cage is 3} tons. 

The principal tension-supporting and lifting members | 
are of mild-steel angle and channel sections, while the | 
four decks are also of mild steel. The deck plates are 
supported on Duralumin angle and channel sections | 
and the casing, doors, &c., are of Duralumin. The 
sides are » in. thick, with stiffeners where required. 
The decks are provided with 20-lb. rails to take ore 
trucks, and the doors are arranged to admit such 
trucks. each door being hinged and swinging inwards, so 
that the front and back are fully open when ore only 
is being carried: the doors are effectively secured in | 
the open position, Each door is further divided 
vertically, so that one-half slides over the other, thus 
giving a narrow opening into a partially-enclosed space | 
for the entry of men, the hinged half of the door being | 
locked in position, and the sliding half forming the 
entry and exit. For a cage of these dimensions and 
capacity, it would appear that a considerable reduction 
in weight has been effected by the partial employment 
of Duralumin, instead of making use of mild steel 
construction throughout. 








CONTRACTS. 


Messrs. HarRLanp AND Wotrr, Limrrep, 
(ilasgow, are to remodel the passenger accommodation 
of the 18,500-ton liner Ceramic in accordance with the 
latest designs for cabin-class steamers. Considerable 
alterations will also be made to the machinery. The 
condensing plant will be completely modernised, the 
hoiler-feed system altered to ensure increased efficiency 
and economy, and new bronze streamline propellers 
fitted. The Ceramic, which was launched in 1913 at the 
Belfast yard of Messrs. Harland and Wolff, is owned by 
Messrs, Shaw, Savill and Albion Company, Limited, 
London 


Govan, | 
} 


Messrs, Ainsa Craic, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have supplied a two-cylinder 
Diesel engine, with reduction and reverse gear, built in 
as one unit, for rotating a cable drum which operates a 
ferry in Canada The vessel, a double-ended | 
scow, makes about 100 trips a day, each } mile in 
length. Henee during a day's working the boat travels 
some 374 miles with the engine in reverse gear 


cable 








Coal Mine ws THe Faroe Istanps..—-A mine in 
Suderoe, in the Faroe Islands, which belong to Denmark, 
is to be opened up and, we understand, exploited on a 
large scale. The inhabitants have for long dug their 
wn coal, the mine being very easy of access, but a 
number of the islanders, who have taken over the mining 
rights, intend to form a company and to commence 
operations on a commercial basis, Suderoe having a large 
and safe harbour. The mine is estimated to contam 
120,000,000 tonsa of coal, while lying adjacent are deposits 
ot « high-grade fire-clay. It is also stated that a rich 
copper mine has been discovered on another of the 
Faroe Islands 


British WaTERworKs AssociaTion.—The twenty-fifth 
annual general meeting of the British Waterworks 
Association will be held in Leeds from Tuesday, June 23, 
to Friday, June 26. After a number of Committee and 
Council meetings, the annual general meeting and con- 
ference opens at 10.30 a.m. on June 24, in the Victoria 
Hall of the Town Hall. The Lord Mayor will extend a 
welcome to the members, after which the new president 
will be elected and installed, and will deliver his presi- 
dential address. The remainder of the morning and the 
afternoon will be devoted to the reading and discussion | 
of four papers, namely, “The Powers and Duties of 
Catehment Boards," by Mr. H. J. Paul; “ Permeability 
and Durability of Conerete,”’ by Dr. R. H. Evans; 
“ Afforestation of Waterworks Catchment Areas,” by an 
officer of the Forestry Commission ; and “ Re-Housing 
mm Leeds and ita Effect on the Demand for Water,” by 
Mr. H. Shortreed. In the evening a reception will be 
held by the Lord Mayor at the Town Hall. On June 25, 
an all-day visit will be paid to Leighton, Fewston, | 
Swinsaty, and Lindley Wood Reservoirs, and in the 
evening the annual dinner will be held at the Town 
Hall. Friday, June 26, will be devoted to visits to the | 
Yorkshire Copper Works, Headingley Pumping Station, 


Westwood filters, and Eccup Reservoir, and to the works | 


of Messrs. J. Blakeborough and Sons, Limited, Brighouse, 
and of Mesars. Montague Burton, Limited. The offices | 
of the Association are at Grand Buildings, Trafalgar- 
equare, London, W.C.2. 


| street Chambers, Deansgate, Manchester 3. 
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Tue insrrrute or British Founprymen.—The 
thirty-third annual conference of the Institute of British 
Foundrymen will be held from June 9 to 12 in Scotland. 
The annual general meeting will be held on the first 
day at 6 p.m., and the conference opens next day at 
9.15 a.m., at the Institution of Engineers and Ship- 
builders in Scotland, Elmbank-crescent, Glasgow. After 
a civic reception, Mr. H. Winterton will deliver his 
presidential address, and three papers will be discussed, 
namely, ‘‘ The Phenomena of Capillarity in the Foundry,” | 
by Professor A. Portevin and Dr. P. Bastien; “ The | 
Manufacture of Intricate Thin-Walled Steel Castings,” 
by Dr. R. Hunter and Mr. J. McArthur ; and “ Composi- 
tion and its Effect upon the Properties of Mould and 
Core-Sand Mixtures at Elevated Temperatures,” by Mr. 
F. Hudson. A number of works visits will take place in 
the afternoon, and the annual banquet will be held at 
the Grosvenor Restaurant in the evening. On Thursday, 
June 11, the conference will be resumed at 10.50 a.m. 
at the Heriot-Watt College, Edinburgh, when a sympo- 
sium on cast-iron will be held. Papers will be given by 
Mr. J. E. Hurst on the influence of manganese and 
molybdenum on cast-iron, by Dr. H. Jungbluth on the 
influence of wall thickness on cast-iron, by Dr. A. L. 
Norbury on the fracture of pig-iron, by Mr. H. H. 
Judson on the production of pressure castings, and by 
Mr. ©. Smalley on high-test cast-iron. After the return 
to Glasgow, the second Edward Williams lecture on 
Cast-Iron " will be delivered in the Rankine Hall by 
Professor A. L. Mellanby. The whole of Friday, June 12, 
will be devoted to a steamer excursion down the River 
Clyde. The offices of the Institute are at St. John- 





| but there is a shortage of semi-finished material. 
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PERSONAL. 

Messrs. THe GeneraL Evecrric Company INDIA) 
Liurrep, have opened a sub-branch depot at Bashir 
Bagh-road, Hyderabad, Deccan, India. 

Messrs. Sutciirre, SPEAKMAN AND Company, Low 
TED, Leigh, Lancashire, have been compelled to acquire 
additional extensive premises to augment their output 
of high-grade activated carbons for solvent recovery and 
gas masks. ; 

Proressor F. C. Lea, M.Inst.C.E., who is retiring 
shortly from the position of Dean of the Faculty of 
Engineering of the University of Sheffield, is to join the 
board of directors of Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield, 9. F 

Mr. James Brown, C.B.E., of Messrs. Scott's Ship- 
building and Engineering Company, Limited, Greenock, 
has been appointed a director of the general board of 
the Iron rade Employers’ Insurance Association, 
Limited, vice Sir John Hunter, K.B.E., who has retired 
after a service of 35 years. Mr. James Brown has been 
a member of the Scottish Board for many years. 

Messrs. THe British ALuMrintum Company, Liwrep, 
Adelaide House, King William-street, London, E.C.4, 
have opened a branch office and warehouse for their 
standard products, at Rose-street, Temple, Bristol, 1, 
under the management of Mr. O. Halliwell. 

Messrs. B.E.N. Patents, Limrrep, Gorst-road, Park 
Royal, London, N.W.10, owing to the increased demand 
for their specialities, are making further extensive addi 
tions and alterations to their works and offices at Park 

oyal. 

Mr. G. Ernest WELLS, until recently a director of 
Messrs. Edgar Allen and Company, Limited, Sheffield, 
has now joined the board of Messrs. Kryn and Lahy 
(1928), Limited, Coborn Works, Letchworth, Herts. 

Messrs. H. anp T. Danks (NETHERTON), Limrrep, 
Netherton, Dudley, inform us that Mr. R. G. Reid, 
general manager of the Company, has been appointed a 
director. 

Str Roserr Haprievp, F.R.S., has been elected 
foreign member of the Norwegian Academy of Science 
and Letters, Oslo, in Group 1 for mathematical and 
natural sciences. 








NOTES FROM THE NORTH. 


Griascow, Wednesday 


Scottish Steel Trade.—Activity continues in all branches 
of the Scottish steel trade and makers are passing through 
a period marked by much pressure for Savediee. The 
current output is limited only by the capacity of the plant, 
but extensions are now being hurried forward and an 
increase in production will take place in the near future. 
For shipbuilding purposes specifications are coming to 
hand in good number, while the demand for structural 
material and “semis” is on a large scale. The home 
market is still the main source of business, but a fair 
tonnage is being shipped overseas. In the black-steel 
sheet trade conditions vary a little but producers catering 
for the automobile industry have a considerable amount 
of work booked and are experiencing some pressure for 
deliveries. Galvanised sheets are moving slowly. Prices 
are unchanged and the following are to-day’s quotations : 

-Boiler plates, 91. 5s. per ton; ship plates, 8I. 15s. per 
ton; sections, 8l. 7s. 6d. per ton; black-steel sheets, 
t in., 9l. 5s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 111. 10s. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 13/. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions are nominally un- 
changed in the malleable-iron trade of the West of 
Scotland. There is quite a fair volume of business on 
the various order books, but there are several establish- 
ments where a slowing-down has been necessary lately. 
The re-rollers of steel bars are doing fairly well at — 

1 
current market quotations are as follows :—Crown bars, 
101. 2s. 6d. per ton for home delivery, and 91. 5s. per ton 
for export ; and re-rolled steel bars, 91. ls. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The state of affairs ruling 1m 
the Scottish steel trade has not altered since last report 
and producers have more than enough work booked to 
keep them running at full pressure for a considerable t poe 
There is a large consumption of hematite, basic an 
foundry iron at present, and the output from the four- 
teen furnaces in blast is moved off without delay. Firm 
prices prevail and the following are the current quote 
tions :—Hematite, 77s. per ton, and basic iron, ‘<5. ™®- 
per ton, both delivered at the steel works ; and eer 
iron, No. 1, 8ls. 6d. per ton, and No. 3, 79s. per ton, bot 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending a 
Saturday, May 16, amounted to 134 tons. Of the tote, 
99 tons went overseas and 35 tons coastwise. During 
the corresponding week of last year the figures — 
182 tons overseas and 425 tons coastwise, making # tote 
shipment of 607 tons. 

Shipping Contract for Dundee.—Messrs. The Caledon 
Shipbuilding and Engineering Company, Limited, 
Dundee, have booked an order for a cargo vessel for 
Messrs. The Aberdeen, Newcastle, and Hull Steamship 
Company, Limited. She will be of the following dimen 
sions :—245 ft. in length, 37} ft. in beam, and wit bu. 
moulded depth of 15} ft. Triple-expansion engin® 
will be cupplied by Messrs. John G. Kincaid and an 

y. Greenock, and these will be installed at tne 
ilders’ yard. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Business generally in steel and related 
products has been well maintained. Only in isolated 
branches are complaints heard of the shortage of orders. 
Inland trade reaches a satisfactory level, and efforts to 
attract overseas contracts to this area are meeting with 
reward. Activity in the raw and semi-finished steel 
sections is of a sustained character, and gross —e at 
Sheffield works reaches over 130,000 tons per month. At 
many works output is so urgent that difficulty is being 
experienced in securing expeditious deliveries of pig 
iron and hematites. Production consists chiefly of basic 
qualities. The scrap market is in a healthy condition. 
Consumers are having difficulty in booking supplies. 
Foreign importations are on the increase, and a quantity 
is finding its way to this area. Building extensions 
throughout the country have resulted in the demand for 
structural steel showing improvement. Rolling mills, 
forges and press shops are working at high pressure. 
Rising ~~ are reported at slab and billet mills, wire 
and rod departments, and foundries. No change has 
taken place on railway rolling stock manufacture. Ship- 
building requirements are on the increase. Armament 
departments are busier. Another line which makes head- 
way is the production of hollow forgings and boiler drums. 
Works have orders on hand to cover production for 
months to come. A large proportion of this business is in 
connection with schemes for the extraction of oil and 
petrol from coal, for oil-refining, and for mercantile marine 
purposes. Good business is developing in agricultural 
machinery and parts. Electrical equipment is a pro- 
gressive section. The special-steel branches are working 
to capacity. An optimistic tone exists in tool manu- 
facture. Sheffield Chamber of Commerce reports the 
receipt of inquiries from London for tools; from Para- 
guay for agricultural machinery and implements, from 
India for files, planes, stocks and dies, chisels and corru- 
gated sheets ; and from Bale for stainless steel. 


Sheffield Industries Mark.—Industrial Sheffield is 
paying more attention to publicity. Every opportunity 
that will draw attention to the high-quality of locally- 
made products is being taken advantage of by manu- 
facturers. The latest move is the establishment of a 
Sheffield Industries Mark. After a public competition 
a mark has been chosen. The Sheffield Chamber of 
Commerce now appeals to all who advertise either in 
commercial publications, privately distributed circulars, 
leaflets, or brochures, or even through trade exhibitions 
to use the mark regularly. The object of the mark is to 
indicate at a glance “‘ This is Sheffield product.” The 
design chosen has several necessary attributes. Firstly, 
it may be applied to any type of product ; secondly, it 
is capable of reduction to a very small size without loss 
of effectiveness; and thirdly, it is simple yet bold 
enough to catch the eye. There are already signs that 
other places will copy the idea. 

South Yorkshire Coal Trade.—The overseas position 
shows little change. Business is erratic, though inquiries 
for prompt deliveries show a tendency to become more 
numerous. Industrial fuel is in active demand on inland 


account. Deliveries to the Yorkshire woollen and Lan- 
cashire cotton factories are larger than a year ago. Iron 
and steel works continue big consumers. Steam coal finds 
aready market. The house coal has developed seasonal 
weakness. Foundry and furnace coke are steady, while 


gas coke continues firm. Quotations are: Best branch 
hand picked, 26s. to 29s. ; Derbyshire best house, 22s. to 
238.; Derbyshire best brights, 19s. 6d. to 21s.; best 
sereened nuts, 19s. to 20s.; small screened nuts, 18s. to 
18s. 6¢d.; Yorkshire hards, 19s. 6d. to 20s.; Derbyshire 
hards, 198. 6d. to 20s.; rough slacks, Ils. to 12s.; and 
nutty slacks, 10s. to 11s. 








Tue InstrruTte or TrRaNsport.—Sir Alfred Read has 
been elected President of the Institute of Transport for 
the year commencing October 1, 1936. 


The Late Mr. G. C. Roxsureu.—We note with 
regret the death of Mr. G. C. Roxburgh, which occurred 
on May 17 after an operation for appendicitis. He was 
the manager of the condensing department of Messrs. 
Worthington-Simpson, Limited, Queen’s House, Kings- 
way, London, Wes. 


_ Farr TRADING IN THE ELEcTRICAL [NDUsTRY.—The 
Electrical Fair Trading Council, which was formed by 
the British Electrical and Allied Manufacturers’ Associa- 
on, the Eleetrie Lighting Fittings Association, the 
Accumulator Makers’ Association, the Cable Makers’ 
Association, the Electric Lamp Manufacturers’ Associa- 
tion, the Electrical Wholesalers’ Federation, the Elec- 
trieal Contractors’ Association and the Electrical Con- 
‘ractors’ Association of Scotland, has been engaged 
during the last three years in drawing up a trading code, 
which it is hoped all sections of the industry will adopt. 
This code, copies of which can be obtained from the 
Secretary, Kern House, Kingsway, London, W.C.2, at 
the price of 6d., has for its object the regulation of 
business between all sections of the electrical industry. 

® functions of each are defined, and the results will be, 
‘is hoped, that each will receive a fair reward, that the 
public will be served, and the cause of electricity 
“dvaneed. More specifically, the code aims at the fixing 
°! lst prices for goods by manufacturers and the regula- 
‘on of trade discounts to large buyers and recognised 
users. The articles covered are electric wiring access- 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—While there is continued 
inconvenient shortage of foundry iron, appreciable relief 
to the stringent statistical ition that existed for 
a lengthy period is provided by the enlargement of supply 
of Cleveland qualities, moderate parcels of which are now 
handled by merchants, who are thus in a position to 
placate, to some extent, customers who for some time 
_ have been clamouring persistently for deliveries. 

he additional make is not on a scale sufficient materially 
to reduce heavy arrears of delivery against sales 
made some time ago and speedily to restore normal 
market conditions but is most welcome. Tees-side con- 
sumers of foundry qualities continue to make rather con- 
siderable use of products of other iron centres. Supplies 
from the Midlands are still coming to hand regularly. 
New business in Cleveland qualities is quite trifling and 
while recognised market values are unchanged, orders 
cannot be placed at fixed minimum figures. 

Hematite.—Shortage of East Coast hematite iron is 
causing considerable concern, particularly as demand 
promises to be at least maintained, and the prospect of 
adequate increase of supply is not at all bright. Stocks 
are light and are nearly all allocated for early use, while 
the insufficient make is absorbed as it becomes distri- 
butable. Second hands are quite well bought, but 
experience much difficulty in obtaining parcels of iron 
that are long overdue for civey, Windus prices 
remain at the equivalent of No. 1 grade of iron at 77s. for 
delivery to Scotland, Northumberland, Durham and 
North Yorkshire. Buyers would readily pay above these 
— but makers will not sell on the higher terms 
offered. 


Foreign Ore.—Conditions in the foreign ore trade are 
little changed. Merchants and consumers do not easily 
a as to values and transactions are rarely reported. 
The latter are receiving adequate supplies under running 
contracts and are fairly well bought; while sellers con- 
fidently expect prices to rise. For best rubio 18s. 9d. 
c.i.f. Tees is still mentioned, but might not be accepted. 


Blast-Furnace Coke.—Durham blast-furnace coke 
makers have heavy orders to execute and could —s 
arrange further large contracts at market prices whic 
are based on good medium qualities at 25s. to 25s. 6d. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Aggregate tonnage 
output of semi-finished and finished iron and steel is 
maintained at almost record level, but does not cover 
fully delivery demands. Semi-steel makers are still 
unable to comply with contract obligations despite con- 
sumers’ continued extensive use of Continental material. 
Sheet producers are well employed, but would appreciate 
increase of overseas buying. Shipyards, engineering 
shops and structural industries are taking heavy supplies 
of finished iron and steel. For home business principal 
market quotations are : Common iron bars, 101. 2s. 6d. ; 
packing (parallel), 91.; packi (tapered), 101.; steel 

illets (soft), 51. 17s. 6d. ; steel billets (medium), 71. 2s. 6d., 
steel billets (hard), 71. 12s. 6d. ; iron and steel rivets, 12. ; 
steel boiler plates, 91. 5s.; steel ship plates, 81. 15s.; 
steel angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over and 9. for smaller lots, and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 111. 10s. for delivery to 
home customers and 91. 15s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. 10s. for delivery to home customers and Ill. 15s. 
f.o.b. for shipment overseas. 
Scrap.—British iron and steel scrap is in good demand 
despite continued extensive use of Continental material. 
Light cast iron makes 54s. to 55s.; heavy cast iron is 
quoted 62s. 6d.; machinery metal is in good demand at 
65s., and 578. 6d. is the minimum price for heavy steel. 








THe Cunarp-Wurre Star Liner ‘“ Masestic.”’— 
Following on their recent purchases of the Olympic and 
Homeric, Messrs. Thos. W. Ward, Limited, Albion Works, 
Savile Street, Sheffield, have acquired the Cunard-White 
Star liner Majestic—the largest vessel ever sold for 
breaking-up purposes. 

New Etecrric Roiiune Srock FoR THE WIRRAL 
Raitway.—It is hoped that the electrification of the 
Wirral Railway between Birkenhead Park, New Brighton 
and West Kirby will be completed by Easter, 1937, 
and, as already announced in ENGINEERING, this will 
involve the provision of a certain amount of new rolli 
stock. We are now informed by the London, Midland 
and Scottish Railway that contracts have been placed 
with Messrs. Metropolitan-Cammell Carriage and Wagon 
Company, Limited, and with Messrs. Birmingham Rail- 
way Carriage and Wagon Company, Limited, for nineteen 
all-steel fire-proof train sets. These will be of the fixed 
coupled type and each will comprise a third-class motor- 
car with two motor bogies, a composite trailer car and 
a third-class driving car, the total seating capacity being 
141 thirds and 40 firsts. The cars will be of the saloon 
type and there will be a driver’s compartment at each 
end of the train. The new stock will constructed o 
light high-tensile steel and aluminium alloys, and roll - 
bearing axle boxes will be fitted. Two 3-ft. 9-in. door- 
ways will be provided on each side of each car and will 
be fitted with air-operated sliding doors, the equipment 
for which is to be manufactured by Messrs. G. D. Peters 
and Company, Limited, Slough. The motors, control 
gear and heating apparatus will be manufactured by 
Messrs. British Thomson-Houston Company, Limited, 
Rugby, and to give the maximum space for passengers 





poe and fittings, heating, cooking and domestic 
a ‘ances, switches and fuses, bells and indicators, 
nduit fittings and accumulators. 


will be carried on the underframe. 
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NOTICES OF MEETINGS. 





Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘ Whirlpools and Vortices,” by Professor 
E. N. da C. Andrade. 

InstrTUTION oF Crvi ENGINEERS.—Tuesday, May 26, 
6 p.m., Great George-street, 8.W.1. Lecture: “‘ Recent 
Developments in "Yretallurgy and their Influence on 
Engineering,” by Dr. C. E. Schneider. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Dull and uninteresting condi- 
tions prevailed on the Welsh steam-coal market through- 
out the past week. Demand remained restricted, and 
little animation was evident in any section. The market 
was not without bright features, however, some of the 
washed small and sized coals being particularly scarce 
and firm, but the general tone of the market was easy. 
Customers in the leading overseas markets were still 
disinclined to make gussheses beyond their immediate 
bare requirements. Exports from the various ports 
last week, though on a better scale than those in the 
preceding week, remained well below the level of a year 
ago. From the six principal South Wales ports they 
totalled 354,300 tons, compared with 287,200 tons in 
the previous seven days and 416,715 tons in the corre- 
sponding period of last year. Employment at the pits 
remained on a poor scale and stoppages were again 
frequent, while the slight interest displayed by operators 
in all trades in the forward loading positions offered 
little indication of any early material improvement. 
Contract inquiry came in very slowly and the only 
orders of size circulating were one from the Greek State 
Railways for 18,000 tons of Welsh steam coals for delivery 
in three cargoes over June-July. A Portuguese shippi 
company was in the market for 20,000 tons of Wel 
bunker coals. Adjudication of the tenders for the 
supply of 352,000 metric tons of coal for the Egyptian 
State Railways was expected this week. This business 
is usually placed with local shippers. Prices were 
opened in Cairo recently, and as usual, lowest offers were 
made in t of German coals. The most adverse 
feature of the market remained the poor request for 
large coals. Collieries were embarrassed by the congestion 
> wpplies at the pitheads, and in the sidings, and opera- 
tox. had no difficulty in covering their requirements at 
easy . There was no improvement in the demand 
for cobbles which also presented a dull and weak appear- 
ance. Only limited quantities of small and sized coals 
were available for early shipment and firm prices were 
obtained. There was a pronounced shortage of the 
washed descriptions, and stems for these sorts were 
difficult to e for some weeks ahead and conse- 
quently recent a eine prices ruled. Throughs also 
moved off steadily. Cokes again came in for a brisk 
demand and high prices were well upheld. 


Iron and Steel—The iron and steel and allied trades 
of South Wales and Monmouthshire continued fairly 
busily ongeged throughout the past week. Most of the 
works held well-filled order books and production was 

ly at a good level. Lron ore imports for the Cardiff 
and Port Talbot steel works continue to show improve- 
ment and in the first four months of this year amounted 
to 280,076 tons, compared with 235,357 tons in the 
corresponding period of 1935. 








LAUNCHES AND TRIAL TRIPS. 


“ Nortuern Rancer.”’—Single-screw passenger and 
cargo steamer for service primarily on the coast of 
Newfoundland ; triple-expansion engine. Trial 2 
April 25. Main dimensions, 220 ft. by 36 ft. by 22 ft. 
Built by Messrs, Fleming and Ferguson, Limited, Paisley, 
near Glasgow, to the order of the Crown Agents for the 
Colonies for the Newfoundland Railway and Steamship . 
Department. 


“ ApELoNG.”’—Single-screw cargo steamer ; triple-ex- 
ion engine supplied by Messrs. J. G. Kincaid and 
mpany, Limited, Greenock. Launch, May 5. Main 
dimensions, 340 ft. by 48 ft. by 27 ft. Built by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, for Messrs. 
Huddart Parker, Limited, Melbourne. 


“ Atnwick.”—Single-screw coastal motorship ; four- 
stroke Deutz engine. Trial trip, May 7. Main dimen- 
sions, 171 ft. 6 in., by 27 ft., by 12 ft. 4. in. Built by 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Hebburn-on-Tyne, for Messrs. Tyne-Tees 
Shipping Company, Limited, Newcastle-upon-Tyne. 

“Lorp Essenpon.”—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
and the White Sea ; triple-expansion engine supplied by 
Messrs. C. D. Holmes and Company, Limited, Hull, 
Launch, May 9. Main dimensions, 160 ft. by 26 ft. 6 in., 
by 15 ft. ilt by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, for Messrs. Pickering and 
Haldane’s Steam Trawling Company, Limited, Hull. 


“ Franqueuin.”—Twin-screw canal motorship for 
service on the Great Lakes and in the Gulf of St. Law- 
rence; single-acting, two-cycle, mechanical-injection 
Sulzer Diesel engines. Trial trip, May 11. Main dimen- 
sions, 259 ft. by 43 ft. 6 in. by 22 ft. Built by Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, 
Wallsend-on-Tyne, for Messrs. Quebec and Ontario 





Transportation Company, Limited, Montreal. 
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ENGINEERING. 


Offices for Publication and Advertisements, 
% & 38, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 


TELEGRAPHIC ** ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 








2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom . 3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies...... £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


current week's issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. 


Allaccounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, | 
Strand, W.C.2. 








AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney : 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 225a, George-street, Sydney ; 
fait Book Company, 8, Spring-street, Sydney; N.S.W. 


T. Willmett and Company, Townsville, North Queensland. 
W. C. Rigby, Adelaide, South Australia; Tait Book Com- 
pany, 39, Queen-street, Melbourne, C.1. 

BELGIUM Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Son, 71-75, Bld. Adolphe Max, 

‘aNapA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Godsbanegade, 1. 

+ pt kGH: John Menzies and Company, Limited, Rose-street. 

RANCH 


Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

ee Hermann J. Fromm, Potsdamer Str. 214, Berlin, 
9 

“LASGOW : William Love, 221, Argyle-street. John Menzies and 


Company, Limited, West Nile-street. 





ee ). B. Taraporevala, Sons and Company, Hornby-road, 

Omhay 

Italy: | Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL : Mrs. Taylor, Landing Stages. 

MANCHESTER : John Heywood, Limited, 143, Deansgate. 


Nkw Zratanp: Gordon and Gotch, Limited, Wellington, 

‘ Auckland and Christchurch. } 

bas Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, 
And 43, 

SOUTH Arnica: Central News Agency, Limited. Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
_(South Africa), Limited, 29, Long-street, Cape Town. 

SOUTH AMERICA: Mitchell's English Book Store. Cangallo, 

Tas 946-530, Buenos Aires. 

On : Gordon and Gotch, Limited, Launceston, Hobart. 

“TED STATES, New York: For subscriptions, The International 

pany, 131, Varick-street. For advertisements, 

ublishers Representatives, Inc., 67,West 44th-street. 


News Com 
Foreign P 





| 
Advertiserments intended for insertion in the | 


|only forty years ago that Réntgen announced the 





ENGINEERING. 


CONTENTS. 
PAGE 


The Cunard White Star Quadruple-Screw Liner 


** Queen Mary ”—II (Jilus.) 547 
The Deterioration of Colliery Winding Ropes 551 
River Works at the Clyde’s Mill Power Station 

(Illus.) . , ih 552 
The Duke of Bridgewater, 1736-1803 554 
Labour Notes 555 


Letters to the Editor.—Pre-Loaded Ball Bearings. 
Lamé’s Theory of Thick Cylinders and Thick 





Spherical Shells. Turbine Throttle-Valve Design 556 
The Thomas Total-Heat Meter for Gas (/llus.) 557 


| 





| Duralumin Pit Cage 558 
| Contracts 558 
Books Received 558 
Personal ......... 558 
Notes from the North 558 
Notes from South Yorkshire 559 
Notes from Cleveland and the Northern Counties 559 
Notices of Meetings 559 
Notes from the South West 559 
Launches and Trial Trips 059 


| Science and Civilisation 
Surveyors and the Law 
Notes 
The Iron and Steel Institute 


| Progress in the Electricity-Supply Industry 566 

| Time Yield and Deformation Stresses in a Rein- 

| _ forced-Concrete Arch Bridge ........ . 566 

| Engineering Training and Education 566 
567 


8}-in. Centre Thread Milling Machine (Jllus.) 
| The Union-Castle Motor Liner ** Athlone Castle ” 


(Illus.) , 568 
The Institution of Mechanical Engineers : Summer 


Meeting at York 568 
| Development and Trend of Rand Winding Practice 

(Illus.) ; 569 
| The Chambers Spoil-Handling Bridge (/llus.) . 571 


Modern Developments in the Design of Aeroplanes 572 
Action of Solutions of Sodium Silicate and Sodium 

Hydroxide at 250 Deg. C. on Steel Under Stress 
Jig for Caliper Micrometer (Jilus.) 574 
One Two-Page Plate—BOILER INSTALLATION OF 
THE CUNARD WHITE STAR QUADRUPLE.- 
SCREW LINER “ QUEEN MARY.” 


573 





ENGINEERING 


FRIDAY, MAY 1936. 





99 


amy, 


| 
| 
| 





Vol. CXLI. No. 3671. 





SCIENCE AND CIVILISATION. 

ALTHOUGH it is a common subject of comment 
that science and technical advance have changed 
the face of the world, it is not always easy to 
remember how recent are many of the discoveries 
on which present-day conveniences are based— 
conveniences which are now taken as a matter of 
course. Many everyday amenities, now widespread 
throughout the world, are due to developments of 
physical science which have taken place in the 
lifetime of those still comparatively young. It is 


discovery of X-rays, or that Ramsay extracted 
helium from the element cleveite, or that argon was 
discovered, and yet these milestones in the history 
of science have led to worldwide broadcasting ser- 
vices, helium-filled airships, and the multi-coloured 
glare of city streets by night. It helps to adjust our 
values, and our estimates of the essential and the 
superficial, to remember how recent and new all 
these things are, and Sir Richard Gregory, by 
reminding us, in his Royal Institution discourse of 
Friday last, of what science has accomplished in the 
last forty years, not only greatly interested his 
hearers, but rendered a definite social service. 

Sir Richard’s address was entitled ‘* Science in a 
Changing World; Recollections and Reflections.” 
He began by telling his audience that his subject 
had been selected for him—he had been asked to 
deal with it—and it was a coincidence, not a pre- 
arranged intention, that the date on which it was 
given fell within two days of the centenary of the 
birth of Sir Norman Lockyer and exactly, to the 
day, on the forty-third anniversary of his appoint- 
ment as sub-editor of Nature. In these circum- 
stances he felt, and his audience clearly felt with 
him, that it would be appropriate to trace some of 
the important stages in the advance of science in the 


Sir Norman Lockyer, and to an increasing extent 
during the thirty-nine years that Sir Richard has 
occupied the editorial chair, Nature has been in 
the happy position of being able, time after time, 
to publish the first announcement of discoveries of 
prime importance in the history of scientific achieve- 
ment. 

One of two of these discoveries we have briefly 
referred to in our opening paragraph. It is not 
possible to follow in detail Sir Richard’s account 
of their first announcements, but some striking 
examples may be mentioned, It was in the issue 
of Nature for September 29, 1892, that Lord Ray- 
leigh first directed attention to his experimental 
results which showed that nitrogen extracted from 
chemical compounds was about half of 1 per cent. 
lighter than atmosphere nitrogen. This observation 
led to the discovery of argon, which was dealt with 
in a joint paper by Lord Rayleigh and Sir William 
Ramsay, presented to the Royal Society on 
January 31, 1895. The day after the reading of 
this paper, Sir Henry Miers directed Ramsay’s 
attention to Hillebrand’s observations, made five 
years earlier, of the presence of what was believed 
to be nitrogen in the mineral cleveite. Ramsay 
investigated the matter and found a new gas, which 
he at first thought was krypton. He sent a sample 
to Sir William Crookes, for spectroscopic examina- 
tion, who announced that it was helium, up till that 
time not known on the earth, but which had been 
observed in solar prominences by Sir Norman 
Lockyer, twenty-seven years earlier, Again Nature, 
in March of the same year, had the honour of 
publishing the first announcement of this romantic 
discovery of terrestrial helium. 

Other examples of the service which the journal 
has rendered to science are the publication cf the 
first English translation, on January 23, 1896, of 
Réntgen’s paper announcing the discovery of 
X-rays, while the first suggestion that cathode rays, 
the basis of modern television, might be used for 
the transmission of vision was made by Mr. Camp- 
bell Swinton in a letter in Nature on June 18, 1908. 
It is of great interest that at that time, twenty-eight 
years ago, Mr. Campbell Swinton wrote : “ So far as 
the receiving apparatus is concerned the moving 
kathode beam has only to be arranged to impinge 
on a sufficiently sensitive fluorescent screen, and 
given suitable variations in its intensity, to obtain 
the desired result.”’” A further matter, to which 
Sir Richard Gregory referred with justifiable satis- 
faction, was that at the time when the possibilities 
of mechanical flight were either disputed on theor- 
etical grounds, or derided by practical men, Nature 
gave prominence to all Professor Langley’s experi- 
ments on aerodynamics. 

As illustrating not only the wide influence of 
Nature, but also the growing internationalism of 
science, it is of interest to note that while in the 
year 1885, letters were published in the journal from 
24 countries representing 65 scientific centres abroad, 
for 1935 the corresponding figures were 32 and 142. 
As indicating the growing interworking of scientists 
throughout the world these figures are encouraging, 
and suggest that possibly through science may come 
that better community of nations of which so many 
dream, But there is a darker side to the picture. 
It has been referred to by many, notably the late 
Sir Alfred Ewing, and Sir Richard Gregory found it 
necessary to conclude his story of achievement and 
progress on a note of dissatisfaction, if not of alarm. 
That great material good has come to mankind 
from the services of science there can be no ques- 
tion, but it may well be asked to what extent these 
services are being turned to unworthy ends. 

In this matter it is necessary to distinguish the 

trivial from the weighty. Many of the present-day 

applications of physical research are a matter of 
distress to some, but are not so to the many. 

Doubtless the majority of his clients, in common 

with the proprietor of the cinema, look upon lumi- 

nous gases in yards of ylass tube as evidence of 

civilisation and a condition of happiness, Although 

some find this a cheerless development from the 

fundamental work of Ramsay and Rayleigh, this 

matter is mainly one of taste. There are, however, 

deeper grounds for dissatisfaction. Speaking of 





last forty years, as they had been recorded in the 


scientific research, Sir Richard said: “ Scientific 
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workers have now to pause and consider whether 
they should be content to let others be responsible | 
for the use or misuse of their contributions to know- 
ledge. When the object of research is the command 
of natural forces, without regard to their relation to 
human life, it can become a social danger and an | 
excuse for scientific barbarity.” | 

It has been suggested by many that the possi- 
bilities of science in the service of mankind will not | 
be fully realised, or utilised, until rulers and poli- | 
ticians have been educated to the extent of being | 
able to take a scientific point of view. The world 
is yet far from any such condition. Politicians 
praise science, partly because it is the fashion to do 
so, and retain the mentality of the Middle Ages. 
In his presidential address to the Educational | 
Science Section of the British Association in 1934, | 
Mr. H. T. Tizard, speaking of research, said: “‘ Every- 
one believes in scientific research, without knowing | 
quite what it means. . . . I should be inclined to| 
say of the House of Commons that it is not suffi- 
ciently critical of expenditure on research, because | 
its faith is greater than its understanding.” This | 
remark referred to this country, and it was at one | 
time common to contrast our lack of scientific out- | 
look with the more enlightened point of view of 
some of the better-educated countries of the Conti- 
nent. One may now wonder if there was ever much 
difference in the scientific understanding of the 
generality of people in any country, when we see 
one of the supposed great leaders of science of the 
nurturing itself on a bastard ethnography, 
apparently with conviction and certainly with 
satisfaction. This aberration is not tending to 
help forward that unity of scientific men in the 
human welfare of which Sir Richard 


past 


interests of 
dreams. 

In view of what has been accomplished in forty 
years, it may be that science has progressed too 
rapidly for its ideas and its point of view to be 
assimilated by the many. It would be a satisfaction 
if one could believe that the road to a saner world 
is merely that which science is already treading, and 
that as scientific understanding becomes more wide- 
spread a better sense of responsibility to mankind 
will supervene. This may be so, but the road appears 
to grow longer instead of shorter every year. Rulers 
of nations are very ready to utilise science, but they 
show little sign of adopting its point of view. The 
extent to which they make themselves responsible 
for scientific progress and scientific research varies 
from country to country, but it has remained to 
Russia fully to adopt the fostering of science as a 
main government activity, and an account of the 
amazing extent to which it has entered on schemes 
of research is contained in a recent work by Mr. 
J. G. Crowther, entitled Soviet Science.* Reading 
this book, however, it would appear that also in 
Russia, science is a tool, not a method. 

We gather from Mr. Crowther that the reason the 
country is devoting so much energy and money to 
scientific research is because this is consonant with 
the doctrines of dilalectical materialism. For this 
we must take his word. Actually, although Russia 
is spending a greater part of its income on scientific 
research than any other country and in a few years 
has created an amazing series of research institutions 
of remarkable siae, the work being done seems to 
be much of the same type as is being carried out 
elsewhere. Mr. Crowther gives us long lists of what 
is being done, but is very sparing of any account of 
what has been achieved. This is not a criticism of 
Russian scientists. The organisation in which they 
are working is, as yet, too young for many results 
to be expected. From our present point of view, 
however, it would have been interesting to learn if 
dialectic materialism was likely to lead to the growth 
of a definite scientific mentality in the rulers. 
Mr. Crowther does not establish that, apart from 
scale, science occupies a position in Russia any 
different from that occupied in other countries. 

It is difficult to learn from the book under what 
conditions of mental freedom research is being 
carried out in Russia. On page 44 it is stated: ‘In 
Western countries the research worker is conceived 
a8 a pure individualist who is theoretically free to 





choose any subject for research. . . . The Soviet 
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plan is to encourage individual initiative, but to 
lend it as much co-operative support as possible. 
The mere possibility of choice is not greatly es- 
teemed,”’ and yet, on page 192, an English chemist 
working in Russia is said to find the chemist in the 
Soviet Union “is more free to choose the sort of 
problem he would like to investigate.’’ Actually, 
from Mr. Crowther’s book, it would appear that in 
Russia some research is fundamental and some is 
applied, and that matters are not greatly different 
from what they are elsewhere; except that—an 
important point—there is a cell of communists in 
all laboratories, the duty of which appears to be, 
in everyday language, to keep people up to the mark. 
On the whole, the Russian method does not appear 
more likely than our own to turn mankind to that 
better use of science which is ready to hand, would 
those who rule the world but apply it. We fear 
there is no road other than that which this country 
is now pursuing. Let us continue to keep our science 
free from ignorant political control, and retain our 
right to say and publish what we will. Magna est 
veritas, et praevalebit—but certainly the road is long. 








SURVEYORS AND THE LAW. 


From time to time, one or other of the institutions 
whose proceedings are referred to in these columns 
include in their programmes contributions from the 
legal profession. The advantages of this course are 
manifold, because engineers, architects and surveyors 
are often brought into direct contact with the admini- 
stration of the law, whether in an advisory capacity, 
in arbitration work, or in the capacity of expert 
witness. The Chartered Surveyors Institution have 
thus had the privilege recently of hearing a legal 
paper contributed by Sir Lynden Macassey, K.C., an 
Associate Member of their Institution, which, while 
primarily intended for surveyors, contained much 
of considerable interest to engineers. To deal with 
the ground covered at length would be impossible, 
but some of the points made by the learned author 
are of special interest to our readers, and to these 
we propose to draw attention. Early in his paper, Sir 
Lynden pointed out how desirable it would be if 
some measure of control could be exercised over the 
use of the title “Surveyor.” “In this country,” 
he said, “‘ there is no legal prohibition on any person, 
however uneducated and devoid of training, holding 
himself out as a surveyor in the most extended 
sense. It is true he cannot call himself a member 
of this Institution, nor a chartered surveyor, but he 
can style himself a surveyor and leave his client to| 





| find out by actual experience his incompetence to 


act or advise as such.” The position is of course 
different in many of the British Dominions and in 
the United States. Sir Lynden Macassey is of 
opinion that having regard to the importance of 
the public duties a surveyor is called on to perform, 
he should be prohibited from holding himself out 
as a surveyor unless he is duly qualified. The 
same plea has often been urged in support of the 
State recognition of the title ‘‘ Engineer,’ but, as we | 
all know, nothing has so far been done. 

Having drawn attention to the important func- 
tions which the surveyor has to perform in connec- 
tion with the valuation of property, the learned | 
author went on to give some very sound advice to 
those who may have to act as expert witnesses. 
Everything he said in this connection may equally 
well be taken to heart by the engineering ‘ expert.” 
The author makes no secret of his opinion that 
for some of the obloquy which falls upon him, this 
type of witness is himself to blame. He attempts 
to combine two functions, that of “ advocate ” and 
“ witness’; and in doing so he inevitably incurs 
the risk of being wholly discredited. It appears 
that in the case of Lord Abinger v. Ashton (1873), 
L.R. 17, Eq. 358, Sir George Jessel discoursed at 
length on the true function of the expert, and gave 
cogent reasons why his evidence is often suspect. 
“It is natural,” said this great Master of the Rolls, 
“that the expert’s mind, however honest he may 
be, should be biased in favour of the person employ- 
ing him. Accordingly, we do find such bias. 
I have known the same thing apply to other profes- 
sional men, and have warned young counsel against 
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a priori ; and I am anxious to ascertain the character 
of the experts and to see the position they occupy.” 
Advising those who are called upon to act as experts, 
Sir Lynden says, “It is fatal for the expert to 
persist in refraining to recognise that there may 
be, and usually are two sides to every case, and 
to refuse to make admissions where admissions 
ought fairly to be made.” It might also have 
been pointed out that no man should consent to 
act as an expert until he has completely mastered 
all the facts of the case, for he may find that he 
is to be asked to express opinions which he cannot 
support under cross-examination. In that case his 
presence in the witness box will do more harm 
than good. 

Having given much sound advice on the subject 
of the expert witness, Sir Lynden Macassey next 
dealt with the functions of an arbitrator, emphasis. 
ing the point that it is not only unnecessary, but 
unwise, for an arbitrator to give reasons for his 
award. Ninety-nine cases out of every hundred 
which are referred to arbitration involve the simple 
question of how much shall A pay to B? All that 
the arbitrator need do is to fix the amount. He 
need not write a long judgment. Perhaps two 
minor suggestions may be made here for the benefit 
of those who may be called upon to assume the 
réle of arbitrator. In the first place it is competent 
for the arbitrator to have counsel or solicitor to sit 
with him as legal assessor, and in a case of import- 
ance, where there is a large sum at stake, the 
parties will probably welcome the presence of 
a lawyer. The second point is that, on the question 
of costs, the arbitrator is always well advised to 
consult a lawyer. Very often the incidence of 
costs is a matter of considerable moment. If the 
** successful” party be deprived of them, it may 
turn out that he is anything but successful. 

Sir Lynden concluded his contribution by drawing 
attention to the very undesirable practice of allowing 
someone who is in any sense employed by one of the 
parties to act as arbitrator. If absence of bias is 
desirable in an expert, it is certainly essential in an 
arbitrator. 








NOTES. 
Tue Escape oF ELECTRICITY FROM METALS. 


Tue twenty-sixth May Lecture of the Institute of 
Metals was delivered by Mr. C. C. Paterson, O.B.E., 
at a meeting held at the Institution of Mechanical 
Engineers on Wednesday, May 6. The President, 
Mr. W. R. Barclay, O.B.E., was in the chair. 
Mr. Paterson said that from the great discovery of 
Faraday in 1831, to the great discovery of J. J. 
Thomson in 1897, electricity was, except in are 
lamps, handled and controlled in metal conductors. 
The metallurgist and engineer had conspired to 
perpetuate this pedestrian state of affairs right 
up to the war, but the physicists had nursed the 
new art, until a race of engineers had grown up 
who could learn from them and weld the new 
engineering to the old. To this school of engineers, 
the key to the position was that part of the 
circuit in which such conditions were brought about 
as enabled electricity—still under strict control 
to leave the metal, follow a path through vacuum, 
gas or vapour, and rejoin the metal again at 
a pre-determined point. During this passage 
through space the current could be increased or 
decreased millions of times per second. It could 
be reversed or stopped equally quickly, modulated 
in the most complicated ways and controlled, 
however large its amount. The devices generally 
employed for liberating these free electron streams 
were two: In one a portion of the circuit, such as @ 
filament in a valve, was heated to such a tempera- 
ture that the electrons emerged freely. In the 
other, which was used in photo-electric cells, the 
electrons were freed from a specially-sensitised 
cold surface of, say, caesium, by exposing it to 
the action of light. This new electrical engineering 
would scarcely have come into being had it not 
been for the fact that so much of what we saw 
and heard consisted of extremely rapid happenings. 
If it was desired to transmit sound or vision to 4 
distance minute and high speed effects had to 
be imitated down to the smallest detail by the 
| electron stream. The art of doing this was the basis 
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of long-distance telephony, broadcasting, television 
and talking pictures. Electric lighting was the 
second great field in which the escape of electricity 
from metals was leading to revolutionary results. 
For, by facilitating this escape and guiding the 
stream through suitable gases, a number of highly- 
efficient lamps of two main types had been produced. 
Of these, the cold cathode tubes were mainly 
used for display purposes and required a high 
voltage for their operation. In the second, or hot- 
cathode tube, only a low voltage was required to 
yield some of the highest intrinsic brilliancies yet 
produced. This was a significant fact. For while 
incandescent solids imposed a limitation on the 
amount of light they emitted because this light was 
associated with their temperature and thus with 
their melting points or vapour pressures, with the 
electric discharge through gas and vapour molecules 
there was no such restriction. 


ENGINEERS AND THE Roya Soctrery. 


The select group of 17 who were elected Fellows 
of the Royal Society on Thursday, May 7, includes 
the names of three engineers, an event in itself 
sufficiently worthy of record. At no time more than 
the present has the work of engineers been dis- 
tinguished by originality, and, though the results 
to-day may not be so spectacular as those of the 
pioneers, their effects on human progress are 
equally weighty. Our heartiest congratulations are 
therefore given to Sir Alexander Gibb, Mr. H. L. 
Guy, and Mr. E. F. Relf for the well-merited honour 
that has been accorded to them. Sir Alexander 
Gibb is the senior partner of Sir Alexander Gibb and 
Partners, the well-known consulting engineers. As 
chairman of Easton, Gibb and Son, Limited, he 
acted as contractor to the Government for the 
construction of Rosyth Dockyard and other public 
works, and later was Civil Engineer-in-Chief at the 
Admiralty and Director-General of Civil Engineering 
at the Ministry of Transport. Turning to consulting 
work, he acted for the British Admiralty for the 
Singapore Naval Base and for the Dean and Chapter 
of St. Paul’s Cathedral, as well as for other important 
works in this country and abroad, among which 
mention may be made of the Galloway Water Power 
scheme, nearing completion. During the war he 
was Chief Engineer, Ports Construction and Deputy- 
Director of Docks in France and Belgium. He is a 
vice-president of the Institution of Civil Engineers. 
Mr. H. L. Guy is a director and chief engineer of the 
mechanical engineering department of Messrs. Metro- 
politan Vickers Electrical Company, Limited, and as 
such has been responsible for the production of a 
number of the steam-turbines which are now 
running in power stations all over the world. These 
include the 105,000-kVA unit at the Battersea 
station of the London Power Company. His work 
in connection with many problems in applied 
thermodynamics and the technical aspects of steam- 
turbine and condenser design is well known, and 
he has contributed many papers on these subjects 
to the Institution of Mechanical Engineers and 
other bodies. He has several times acted on the 
British Delegation to the International Steam 
Tables Conference, besides being chairman of the 
Pipe Flanges Research Committee of the Institution 
of Mechanical Engineers, a member of the Research 
Committee of the Institution of Civil Engineers 
and a member of the National Physical Laboratory 
Advisory Committee for Metallurgical and Engin- 
eering Research on Materials. Mr. E. F. Relf 
has long been connected with the Aerodynamics 
Department at the National Physical Laboratory 
and has been superintendent since 1925. His 
original work includes the first determination of 
stability derivatives in collaboration with Professor 
Bairstow ; the use of electrical analogies for tracing 
stream-lines ; wind-tunnel experiments on the effect 
of airscrew slip-stream on performance and stability 
and the development of the compressed-air tunnel 
and its electrical balances. He was awarded the 
Tay lor Gold Medal of the Royal Aeronautical 
Society this year. Although not strictly an engineer, 
we must also mention and congratulate Dr. J. D. 
Cockcroft of the Cavendish Laboratory at Cam- 
bridge. After taking his degree at the Manchester 
College of Technology, he was with the Research 
Department of Messrs. Metropolitan-Vickers from 


1920 to 1923, and still acts in an advisory capacity 
for it. 


THe WorsuHiprut Company OF TURNERS. 

Amongst the Livery Companies of the City of 
London, that of The Worshipful Company of 
Turners, dating from the reign of James I, is one 
which fulfils a duty in the direct encouragement of 
its craft. An exhibition of work submitted for the 
awards of the 43rd prize competition, held in the 
Guildhall from May 13 to May 15, showed that 
this competition provides a distinct incentive 
towards the acquisition of skill. The competition 
is divided into four sections, viz., turning in wood, 
ivory, &c.; turning in metal; pottery of circular 
form; and miscellaneous. Each of the two first 
sections has four classes, open respectively to work- 
men in the trade, students not over 21 years of age, 
amateurs, and students not over 16 years. In the 
judge’s report it is stated that “the work, both in 
wood and metal, shows an extremely high standard, 
and in both instances the work of the younger boys is 
most remarkable—in many instances the skill dis- 
played by boys of under 16 years of age compares 
most favourably with that of experienced crafts- 
men.’ We had independently arrived at a similar 
conclusion from an inspection of the exhibits, and 
the condition indicated is encouraging in view of 
the growing shortage of skilled men. It may be 
mentioned in this connection that at the subsequent 
prize distribution at the Mansion House, Mr. C. H. 
J. Day, M.I.Mech.E., Master of the Company, cited 
a recent case in which great difficulty had been 
experienced in finding a completely satisfactory 
instructor in turning for a technical school. Mr. Day 








also suggested, in the course of a stimulating address, 
that instructors would generally do well to overhaul 
their designs for work for beginners as some of the 
examples submitted were of rather old-fashioned 
patterns. However that may be, our own impression 
of the winning exhibits was that, in addition to 
evidences of good technique, there was considerable 
originality and variety. Mr. C. V. Jacobs, Renter 
Warden of the Company, proposed a vote of thanks 
to the judges, and the Master, in proposing a vote of 
thanks to The Lady Gertrude Crawford, who, in the 
absence of the Right Hon. the Lord Mayor, through 
indisposition, presented the prizes, mentioned 
that Lady Crawford was herself an accomplished 
turner and was the Company’s only Gold Medallist 
and the only lady possessing the Freedom of the 
City. Past-Master Lt.-Col. H. E. Twentyman, 
M.I.Mech.E., proposed the vote of thanks to the 
Hon. Secretary of the Competition Committee, 
Major J. G. H. Budd, A.M.Inst.C.E., who, in his 
reply, stated that out of 265 exhibitors, no less 
than 114 were under 16 years of age. It was one 
of the objects of the Company to encourage youths 
to take a pride in their work rather than to view 
it from an aspect of mechanical production only. 


OVERSEAS TRADE. 


In introducing Captain D. Euan Wallace, M.C., 
M.P., as the speaker at the British Engineers’ 
Association luncheon held on May 14, Mr. W. 
Reavell, the president, remarked how different were 
the conditions of to-day from those of when they 
had been finishing their apprenticeship, when we 
bought foodstuffs and raw materials and supplied 
the rest of the world with manufactured goods. 
The spirit of nationalism and self-sufficiency now 
made it difficult to export our surpluses. Captain 
Wallace also opened his remarks with a review of 
the post-war difficulties, mentioning the late Mr. W. 
Graham’s abortive attempt to reach a tariff truce. 
It took, he said, a first-class crisis to shake this coun- 
try out of its adherence to “ free trade,”’ but the Im- 
port Duties Act of 1932 was placed upon the Statute 
Book as soon as possible afterwards, and the Ottawa 
Conference was held at the earliest possible moment 
after the passing of the Act. At that conference 
agreements were made with India, Southern 
Rhodesia and five Dominions, and as soon as these 
were concluded agreements were initiated with 
other countries. The Ottawa agreements were open 
to revision from time to time as one or other of the 
parties denounced them. The agreements with 
other countries, arrived at by means of the bar- 
gaining powers we now possessed, dealt with trade 





matters, payment of debts, &c. In the three years 
1932-35 the value of our exports to trade agreement 
countries increased by 14,000,000/. In some cases 
machinery exports had directly benefited. It had 
been possible by means of these agreements for 
something like 10,000,0001. of old debts to be 
recovered, which had greatly enhanced trade pros- 
pects. The success of the present policy was shown 
by the fact that in the past three years the total 
value of exports from the United Kingdom had 
increased by 61,000,0001., and of this four-fifths 
had gone to what might be called the Ottawa trade- 
agreement countries. Of the total exports 9,000,000/. 
were traceable to machinery exports. Two years ago 
we regained the leading position in the export of 
manufactured goods, and employment was steadily 
improving. He thought that nobody present would 
like to change and belong to any other country at 
the present time. The building trade was extremely 
good, though it could not be expected to continue 
at so high a level. When it fell off the Government 
encouragement of railway and road development 
would have effect. There was, moreover, no diminu- 
tion in the general confidence felt in the country, 
which meant continued capital expenditure. Their 
policy was to go for the largest area in the world 
where conditions were reasonably settled. 


PROGRESS IN THE APPLICATION OF THE AIRLESS- 
INJECTION ENGINE. 


The rapid extension which is taking place in the 
application of the airless-injection engine to road 
work was referred to in an address on “ The Oil 
Engine and its Influence on Road, Rail and Air 
Transport,” given by Mr. G. M. Junner before the 
Royal Society of Arts on Wednesday, May 6. At 
the moment, the greatest developments in this 
direction have taken place in Germany, in which 
country the speaker stated that of the new regis- 
trations in 1935 for goods vehicles, 9,000 out of a 
total of 32,000, were fitted with heavy-oil engines, 
while of 1,830 new "buses, 1,000 had these units. 
The progress made in this country in the same 
direction is well known, and is in striking contrast 
to the application of heavy-oil engines to rail trans- 
port, the total number of oil-engined rail vehicles 
in use at the present time being given by Mr. Junner 
as between 40 and 50, this figure including shunting 
locomotives. The position as regards the applica- 
tion of oil engines to aircraft in this country is still 
more unsatisfactory. While little can be said of 
the experimental work proceeding under the new 
air programme, the fact remains that so far as 
commercial flying is concerned, no machines fitted 
with heavy-oil engines are in regular use. Several 
speakers referred to this point in the course of the 
discussion on the paper, and while the chairman, 
Mr. A. E. L. Chorlton, suggested that the unfavour- 
able weight ratio as compared with a petrol engine 
was the chief factor militating against progress in this 
direction, more than one other speaker expressed 
the opinion that the reason lay in an insufficient 
development of the airless-injection engine itself, 
particularly as regarded the fuel-injection arrange- 
ments. It does not appear, however, that any 
defects at present associated with the engine design 
can be given serious weight in view of the fact 
quoted by Mr. Junner, that between 20 per cent. 
and 25 per cent. of the German air liners are equipped 
with Junker heavy-oil engines and that oil engines 
will be employed exclusively for the North Atlantic 
service. The point made by Mr. Chorlton is pro- 
bably of greater importance in such cases as several 
hours’ continuous flight are necessary before the 
heavy-oil engine shows to advantage, and most of 
the commercial services in this country are of com- 
paratively short duration. This, however, does 
not apply to Empire services, and itis greatly to be 
hoped that equally satisfactory British engines will 
shortly be developed, and that the lee-way that 
undoubtedly exists in this direction will be made up. 


Spgcrric Heats or Metats at High TEMPERATURES. 


In the course of a public lecture delivered on 
May 11 at University College, London, on, “ Re- 
searches in the Specific Heats of Metals and their 
Alloys at High Temperatures,” Professor F, M. 
Jaeger, of the University of Groningen, Holland, 





gave an interesting account of the experimental 
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methods employed and the results obtained in the 


investigation of the specific heats of solidsubstances | 


ENGINEERING. 


surmised from the paper that the presence of a 
substantial nickel content in a nickel-chromium- 


at very high temperatures. He stated that exact molybdenum steel disqualified that material from 


measurements of the specific heats of solids within | high-temperature service. 


His firm had manufac- 


the temperature range 0 deg. to 1,625 deg. C. had | tured steels of this type in the electric furnace and 
clearly demonstrated that Dulong and Petit’s Law| had examined bolts made from them before and 
and that of Neumann, Kopp, Joule, and Regnault | after service, and had found no serious deteriora- 


did not hold at high temperatures. 


these laws, which had been formulated in 1819, | Izod values. 


The first of | tion—and sometimes no deterioration at all—in the 


The conditions of manufacture in the 


laid down that, for solid elements, the atomic heat, | furnace, and the exact conditions governing the 


namely, the product of the atomic weight and the 
specific heat was a constant. The second law, which 
was based on work carried out between 1831 and 
1864, stated that the molecular heat of a solid 
compound could be calculated by simply adding 
the atomic heats of the constituent elements. 
There were many experimental problems involved 
in the determination of specific heats. For example, 
the preliminary thermal treatment given to metals, 
i.e., quenching or tempering and mechanical treat- 
ments, such as drawing or hammering, changed 
their specific heats at particular temperatures. 
These disturbances to the polycrystalline inner 
structure of metals either raised or lowered their 
specific heats, and as most metals were subjected 
to some form of preliminary treatment, the values 
for specific heat obtained at a particular temperature 
were more or less accidental and were not concordant. 
The inner structural condition of a metal could, 
however, be “stabilised” by heating in a high 
vacuum to an elevated temperature, and cooling 
under the same conditions. Such stabilised metals 
then yielded constant and reproducible values of 
the specific heats at each temperature, so long as 
they were not again subjected to mechanical 
deformation. The values published by various 
investigators for platinum, gold, silver, and other 
metals had shown discrepancies, and these pointed 
to the fact that stabilised metals had not been used. 
Very small and almost imperceptible traces of gas 
absorbed by metals, oxygen in the case of silver, 
and nitrogen in that of titanium, for example, 
appeared to have a strong influence on their specific 
heats and on the transition points of metals which 
showed allotropic modifications. From this it 
might be concluded that most of the properties of 
metals and alloys known to science were really the 
properties of metals contaminated with gases, and 
the possibility of securing data concerning the 
properties of really pure metals appeared, at present, 
somewhat remote. 





THE IRON AND STEEL INSTITUTE. 





(Continued from page 539.) 


CONTINUING our account of the recent annual 
general meeting of the Lron and Steel Institute in | 
London, we have now to deal with the afternoon | 


session of Thursday, May 7. Sir Harold Carpenter 


took the Chair at 2.30 p.m. 


tempering and other heat treatments, were, however, 
all-important. It was to be inferred from the paper 
that chromium-molybdenum steels were ideal for 
high-temperature practice. Others maintained that 
manganese-molybdenum steels were the best. In 
other words, it seemed to be suggested that such 
steels as the 3 per cent. nickel, 0-75 per cent. 
chromium, and 0-6 per cent. manganese should be 
abandoned. It was, however, a pity to get away 
from established engineering practice, and the real 
test of the utility of these steels was a test under 
service conditions. Evidence was accumulating 
with regard to steels examined prior to service 
and after three years, four years, or five years. An 
interesting laboratory result might also be quoted. 
A steel containing 0-34 per cent. carbon and 3-4 per 
cent. nickel had been heated to a temperature of 
500 deg. C. for 336 hours. Before the experiment, 


|specimens had given Izod values of 80 ft.-lb., 


80 ft.-lb., and 84 ft.-Ib. After the experiment the 
values were 75, 81, and 88, thereby establishing 
that it was not nickel that was intrinsically respon- 
sible for embrittlement. Turning to other elements, 
he submitted that the author’s own paper contained 
evidence that the manganese content exerted an 
influence. 

Mr. T. H. Turner was not satisfied that the user 
need be greatly alarmed at the results given in the 
paper. The engineer was becoming confused by a 
mass of embrittlements in steels. Caustic embrittle- 
ment in boiler steel, for example, was occupying 
his attention, and, according to the latest news 
received from the United States, where this problem 
was being investigated, the presence of silicate 
along with the alkali had been found to be of great 
importance.* Temper-brittleness, blue-brittleness, 
black-brittleness in the bronze foundry, season- 
cracking, cracking of hot metal by tin, and also 
fatigue cracking were other problems with which 
engineers and metallurgists had to contend. With 
regard to the author's steels, the real question was 
which element at the root of the trouble. 
Steels containing no nickel could become brittle, 
consequently some other element was at work. 
His own experience had been that the only nickel- 
containing steel bolts to become embrittled in 
service were those which had been subjected to 
faulty treatment. 

Dr. T. Swinden said that early in 1929, Mr. R. W. 
Bailey had shown him results which he was putting 
before the Institution of Mechanical Engineers, 


was 


EMBRITTLEMENT OF Hicu-Tenst.e ALLoY Sree cs. | and from these it appeared that the common factor 


lhe first paper down for reading and discussion | 
was a contribution by Mr. W. E. Goodrich dealing | 
with “The Embrittlement of High-Tensile Alloy | 
Steels at Elevated Temperatures.’ The paper, | 
which we intend to reproduce in a future issue, | 
contained an account of the results of an investiga- | 
tion conducted on 27 high-tensile alloy steels, to 
ascertain some of the factors influencing the} 
embrittlement of these steels when subjected to a| 
temperature of 450 deg. C. 

The discussion was opened by Dr. W. H. Hatfield, 
F.R.S., who stated that the paper would have been | 
of greater value if the author had furnished further | 
details regarding his materials. Tables of the 
analyses and of the hea:-treatment and mechanical | 
properties had been given. It was not sufficient 
to know, however, that a steel had been hardened | 
at, say, 850 deg. C., and tempered at 650 deg. C. ; | 
the time-temperature effect importance. 
How long had the steels been at the tempering | 
temperature, and had they been subsequently | 
slowly or quickly cooled? The analyses of the | 
steels had been furnished, but the process by which | 
they had been made was not given. Were they | 
electric or open-hearth acid steels ? Turning to a| 
consideration of the results in detail, these differed | 
from those obtained in his works. It 


was of 


lof the steels which became brittle was nickel. At 


that time his firm was bringing forward a chromium- 
molybdenum steel. During the past five or six 
years, data of the type referred to by Dr. Hatfield 
had accumulated, and bolts of this steel had been 
in service for long periods and complete freedom 
from embrittlement had been attained. From 
this point of view, therefore, their results agreed 
with the findings in Mr. Goodrich’s paper. As it 
was found that the chromium-molybdenum steel 
gave all the properties desired, it did not seem 
necessary to seek further. 

The author was asked to reply in writing, and 


| the meeting passed on to the next paper. 


CREEP AND GROWTH OF Five Cast Irons. 


The second contribution considered on Thursday 
afternoon, May 7, was that by Mr. H. J. Tapsell, 


| Dr. M. L. Becker, and Mr. C. G. Conway on “ The 


Behaviour of Five Cast Irons in Relation to Creep 
and Growth at Elevated Temperatures.” The 
contribution was presented by Mr. Tapsell. It 
contained an account of an investigation which 
comprised the study of the creep and growth of 
ordinary cast iron, nickel-chromium cast iron, Silal, 


. | *See paper by W. C. Schroeder and A. A. Berk, on 
might be | page 573 in this issue. 
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Nicrosilal, and Niresist cast irons mainly between 
370 deg. C. (700 deg. F.) and 538 deg. C. (1,000 
deg. F.), and an examination of the effect of pro. 
longed heating on the microstructures of the irons, 
A few comparative creep and growth tests were also 
made at 850 deg. C. We intend to reprint this paper 
in a forthcoming issue. 

Mr. J. G. Pearce, who opened the discussion, 
stated that the paper was the most comprehensive 
contribution on the creep properties of cast iron 
which had yet appeared in any country. No 
attempt had been made to determine the creep 
conditions with reference to systematic changes in 
composition or structure. Of the five materials 
tested, the first was a straight cast iron of a type 
which was very widely used for engineering castings, 
and not, of course, designed in any way whatever 
to resist heat. The second was a low-alloy iron 
of the type used for special castings. These two 
served to provide a datum, and in the second iron 
regard must be paid to the fact that it had a higher 
silicon content than the first, in spite of the allow- 
ance that had to be made for the alloy additions. 
The three remaining irons were comparatively new. 
Silal had been described before the Institute in 1931,* 
and its properties had since been confirmed in 
several other countries. The tendency to growth 
and oxidation were reduced by using a high-silicon 
ferritic matrix with a low-carbon content and 
finely-divided graphite, and it was interesting to 
note that Gough and Pollardt had recently given 
to the Institution of Mechanical Engineers some 
very interesting figures relating to the fatigue 
properties of this material, which had an endurance 
ratio of virtually unity. Niresist was now a well- 
known austenitic iron containing nickel, copper 
and chromium, while Nicrosilal was also rendered 
austenitic by nickel-silicon-chromium, and had been 
described before the Institute in 1932. 

In the experiment given in the present paper, it 
had been desired to employ commercially-made 
materials, in spite of the fact that in so far as the 

TABLE I. 


Temp. at 
which Temp. at 
Serious | which | 
Deterioration| Appreciable 
occurs | Scaling 
|(Growthand| occurs. 
| Sealing). 
| 


Recom- 
mended 
Maximum 
for 
| Practical 

; U 


Material. 


Deg. C. 

Ordinary cast-iron . 500 
Pearlitic cast-iron | 650 
1 per cent. Cr cast- 

iron. . 750 
Silal (4-10 per cent 

Si) .. 7” . 900 
Nicrosilal and similar No change 

alloy irons | up to 1,000 


three heat-resisting irons were concerned the makers 
at the time possessed comparatively little experience. 
To-day. on the other hand, the materials would no 
doubt be more uniform and the results better. 
The authors had remarked that Silal had a creep 
and growth resistance of the same order as the 
ordinary and low-alloy irons after heat treatment, 
which was tantamount to suggesting that it was 
equivalent to the growth of an iron after the capacity 
for growth had been removed, at any rate so far as 
temperatures were concerned at which oxidation 
did not occur. It must be borne in mind, however, 
that the heat treatment of castings was not alw ays 
practicable and that, in any case, where the pearlitic 
carbide was broken down the strength was reduced, 
as was well shown in the paper. Broadly speaking, 
the best type of heat-resisting iron to suit a given 


|set of conditions was a matter of choice from a 
| variety available, and the data given in the paper 


would be of great assistance. In conclusion, he 
would like to refer to figures given recently in the 
Transactions of the Society of Glass Technology by 
an independent worker, Dr. Inglis, for various 
applications, but not primarily with regard to 
steam-plant conditions. Dr. Inglis had given 4 
series of temperatures at which serious deterioration 
occurred owing to growth and scaling, as shown 1p 
Table I. 


* See ENGINEERING, vol. cxxxi, page 839 (1931). 
+ See Enorveerte, vol. cxl, page 511 (1935). ;: 
t See ENGINEERING, vol. cxxxiv, page 345 (1932). 
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Mr. W. T. Griffiths thought that it was rather a 
pity that the authors had referred to their irons, 
and more particularly their nickel-chromium iron, 
as typical. With regard to its silicon, sulphur, 
nickel and chromium contents, the last was not 
typical. Metallurgists relied very much on the 
National Physical Laboratory for data, and he 
appealed to them to take every possible precaution 
to obtain material from which it would be possible 
to draw satisfactory conclusions. The alloy 
Niresist had never been developed for heat-resisting 
applications at all. It had originally been put 
forward as an austenitic corrosion-resisting cast-iron, 
and he would not be inclined to recommend it for 
use at temperatures of the order of those mentioned 
in the paper. He agreed with Mr. Pearce that the 
heat treatment of irons was not always feasible, 
still a preliminary treatment appeared to possess 
certain advantages. 

Dr. A. L. Norbury said that the authors’ results 
agreed very well among themselves and were 
very convincing. Their tests had not, of course, 
been carried out in an atmosphere of superheated 
steam, but he would like information as to the 
nature of the atmosphere and the extent to which 
air circulated round the specimens during the test 
and caused growth owing to internal oxidation. 
The ordinary iron employed was a low-manganese 
cast-iron and its content of manganese, namely, 
0-28 per cent., was insufficient to neutralise the 
0-12 per cent. of sulphur present. In cast-iron, 
about 0-3 per cent. of manganese in excess of that 
required to form manganese sulphide was necessary 
to neutralise the sulphur. Some of the sulphur in 
the iron was therefore not neutralised and would 
have a powerful effect in stabilising combined 
carbon. This would account for the high combined 
carbon of the iron, namely, 1-10 per cent., and 
would also retard the decomposition of this com- 
bined carbon into graphite during the creep tests 
and during annealing. The nickel content of the 
Niresist was higher than the usual 14 per cent., 
and this difference was important from the point 
of view of the stability of the austenite, and also, 
of course, it was important economically. 

Mr. F. W. Habord referred to the authors’ 
ordinary cast-iron, which Mr. Pearce had further 
described as typical of the material used for ordinary 
engineering castings. This material, however, did 
not seem to him (Mr. Harbord) to be an ordinary 
grey foundry iron, and he would expect it to have 
a mottled fracture. He would have preferred the 
authors to have introduced a type of iron containing 
a little over 2 per cent. of silicon, and in which the 
greater part of the carbon was in the non-combined 
condition. 

This terminated the discussion on the paper, and 
the authors were requested to reply in writing. 


FaTiGgvE RESISTANCE OF SPRING STEELS. 


The last two papers considered on the afternoon 
of Thursday, May 7, were communications from the 
National Physical Laboratory, and had reference 
to the fatigue resistance of spring steels ; they were 
taken together for the purpose of discussion. Both 
were presented by Dr. G. A. Hankins. The first 
of the two papers bore the title, “ Further Experi- 
ments on the Effect of Surface Conditions on the 
Fatigue Resistance of Steels,” and was by Drs. 
G. A. Hankins and M. L. Becker, and Mr. H. R. 
Mills. The authors stated that the present investiga- 
ton had been carried out as a continuation of 
Previous work to determine the factors which 
caused the low fatigue resistance of unmachined 
steels, and to develop methods whereby the fatigue 
resistance could be improved. The paper was 
divided up into four sections, in the first of which 
were given the results of fatigue tests on two typical 
Spring steels carried out to show the importance of 
surface irregularities of shape, both acting alone 
and in conjunction with surface decarburisation. 
Section II described experimental attempts to 
improve the fatigue resistance of heat-treated 
steels by recarburising the decarburised surfaces 
Produced during the manufacture of the steel. 
Section III gave the results of fatigue tests on 
Uumachined steel forgings of over 100 tons per 
*quare inch tensile strength, and Section IV the 
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mild steel. It was concluded that the combination 
of surface irregularities or inclusions with surface 
decarburisation was the major cause of the low 
fatigue resistance of unmachined spring-steel 
plates. An arbitrary form of notch had been 
adopted since it was impracticable to study all the 
forms of surface irregularity which might occur 
in a spring plate. The form adopted had been a 
semicircular surface groove } mm. in radius, and 
two grooves had been turned in the test length of 
each specimen. It had been found that the com- 
bination of these semi-circular surface grooves with 
surface decarburisation lowered the fatigue limit 
of a high-class silico-manganese steel from +- 46 tons 
per square inch to + 11 tons per square inch. 
Surface recarburisation of decarburised steels had 
been found to increase the fatigue limit in some 
cases, but such treatment could hardly be recom- 
mended for general commercial application. The 
effect of the unmachined surface on very high-tensile 
steel forgings was very marked, the endurance 
fatigue limit being less than that of unmachined 
mild steel. It was concluded that it was most 
inadvisable for these very high-tensile forgings to 
be subjected to fatigue stresses in service when the 
surfaces were in the as-forged, heat-treated condi- 
tion. It was also concluded that the effect of the 
unmachined surface on the fatigue strength of mild 
steel was not important, although exceptions could 
occur. 

The second paper dealt with ‘‘ Internal Stresses 
and their Effect on the Fatigue Resistance of Spring 
Steels,” and was by Dr. M. L. Becker and Mr. C. E. 
Phillips. The authors stated that the present work 
formed part of a comprehensive investigation 
carried out at the National Physical Laboratory on 
the effects of surface conditions on the fatigue 
resistance of steels. Methods of improving the 
fatigue resistance of unmachined steels were also 
included in the programme. For the purpose of 
internal-stress measurements, the method originally 
devised by Professor Heyn had been selected. 
The method involved measuring the change in 
length of a specimen due to the removal, by careful 
machining, of a succession of surface layers; the 
original stress in a removed layer of material could 
be easily estimated from the resulting change of 
length of the specimen. The length measurements 
had been made by means of a special ball-ended 
micrometer, all the specimens being from 4 in. to 
5in. long. The preliminary portion of the investiga- 
tion showed that 14-in. diameter bars of chromium- 
vanadium and low-chromium steels revealed stresses 
of not more than 5 tons per square inch compression 
near the surface when in the as-rolled condition, 
and not more than 9 tons per square inch in the 
dead-hard condition after quenching. Similar 
measurements on a 5 per cent. nickel steel, case- 
hardened without tempering, showed a maximum 
internal stress of 24 tons per square inch somewhat 
below the surface. High compressive stresses 
could be induced near the surfaces of a hardened 
spring-steel plate by quenching in water from a 
suitable tempering temperature, and such treatment 
definitely increased the fatigue resistance of the 
unmachined material. The increased fatigue resist- 
ance was considered to be due mainly to the action 
of residual compressive stresses in reducing the 
concentration of tensile stress at the roots of surface 
irregularities on the tension sides of the plates. 
The fatigue resistance of rolled specimens in the 
cyanide recarburised condition was generally higher 
than that of similar specimens in the ordinary 
muffle-treated condition, but “* temper-stressing,” 
i.e., quenching in water from the tempering tempera- 
ture, markedly improved the fatigue resistance of 
the materials in either condition. A few tests 
made on scragged spring plates, scragging implying 
giving a permanent deflection by controlled over- 
loading, suggested that the fatigue resistance of 
such plates was increased by the scragging operation. 
This was likely to be due to the beneficial effects 
of residual compressive stresses near the tension 
surfaces of the plates. 

Mr. 8S. A. Main, who opened the discussion, said 
that one of the conclusions of the authors of the 
first paper was that the combination of surface 
irregularities or inclusions with surface decarburisa- 





of unmachined spring-steel plates. Surely there had 
been no reasonable doubt in the past few years that 
such was indeed the case. The authors, however, 
had gone much farther than this and had deter- 
mined the extent of the influence of each surface 
irregularity. They had employed the ordinary 
fatigue test, whereas in a paper presented to the 
Institute last year, Dr. Hankins and Mr. Mills had 
used the repeated impact test*. He would have 
preferred the latter form of test in the present 
investigation. In industry the expression “ as- 
forged ’’ implied that nothing had been done to the 
steel; in the paper, on the other hand, the ex- 
pression was applied to forged steels which had 
received a subsequent heat treatment. In the 
second paper by Dr. Becker and Mr. Phillips the 
effects of temper-stressing had been alluded to, 
and he would like to give a case in which the effects 
of temper-stressing had actually been demonstrated 
in a practical case. Some shafts which his firm 
manufactured in a regular way had, some years ago 
developed a tendency to failure. The matter had 
been investigated and it had been found that the 
treatment normally followed, namely, quenching 
in water after the final tempering treatment at 
600 deg. C., had been substituted by cooling in air. 
They had returned to the original treatment and 
had had no further trouble. 

Mr. A. E. Frost said that his working life had 
always been spent amid the practical activities of 
spring making, and on account of this his aim was 
to secure from scientific research investigations the 
maximum practical usefulness with the minimum of 
delay. The results obtained in the second paper 
by Becker and Phillips were important for, whilst 
the quenching of spring leaves in water at the 
tempering temperature was sometimes specified, the 
practice was somewhat unusual, The effects of scragg- 
ing had been previously brought forward in other 
investigations, but the results had not been so 
clearly defined as in the authors’ paper. While it 
was useful to know the good effects scragging might 
have on the limiting safe range of stress, it might 
with advantage be stated that it was the standard 
British practice to scrag all laminated springs to ae 
where L was the effective length and ¢ the plate 
thickness. Whether a greater or less amount of 
scragging than this would give better results was a 
point the authors might consider useful to deter- 
mine in some future programme of work, because, 
owing to many factors, the amount of standard 
scrag on the complete spring imposed a stress on the 
individual plates which might vary from 30 tons to 
90 tons per square inch. 

With reference to the first paper, by Dr. Hankins 
and his colleagues, Mr, Frost asked whether the 
expression “ surface irregularities of shape,”’ used 
frequently in the contribution, could be considered 
as constituting the same problem as “ oxide pene- 
tration”’—a term employed by other research 
workers investigating the problem of surface effects 
on spring steels. If the authors considered that for 
practical purposes these terms were synonymous, 
then he was not convinced that the artificial notches 
produced bore a practical relation to the as-rolled 
surface of spring steel. It had been concluded in 
the paper that, in regard to fatigue, the condition 
of the tension side of the specimen was of paramount 
importance, while that of the compression side was 
comparatively immaterial. It seemed a reasonable 
deduction, therefore, that when both sides of a 
specimen, where surface effects were present, were 
subjected to tension as in the case of “ plus and 
minus’”’ reversals, the endurance fatigue limit 
would be less than when one side only was subjected 
to tension; and further, the relation between results 
obtained from machined and unmachined speci- 
mens, as for example, 46 tons to 11 tons, might be 
substantially altered had only one side of the 
specimen been subjected to tension. Probably 
the best manner of showing his appreciation to the 
authors for their work was to tell them that some 
of their previous findings had been applied in in- 
dustry. Many springs so produced had passed 
into service and the results so far obtained indicated 
a distinct improvement in the life of a laminated 
spring. The last speaker, Mr. V. D. Pavord, 





* See ENGINEERING, vol, cxxxix, page 611 (1935). 
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referred to wires for spring making and stated that | this being an increase of 471,825 kW over the figure 
if the wire were drawn down to a few thousandths | of the previous statistical period. Of this total, 95-87 
ot an inch of the finished size and were then ground | Pet cent. was driven by steam turbines, and 96-78 
to size, any scale and decarburised surface would | cent. generated alternating current. There eed 
be completely removed. Owing to lack of time the | 0 alternating current units with outputs of 10,000 kW 
. ‘ He ; or over, these representing 64 per cent. of the total 
authors were requested to reply mm writing. The generating capacity. Just over 87 per cent. of the 
President then adjourned the meeting until 10 a.m. | three-phase alternators generated at a frequency of 
on the following day, Friday, May 8. | 50 cycles, the percentage of the standard frequency 
plant being 90-8. This compares with 89-2 per cent. 
|in the previous period. Some 4-9 per cent. was still 
Held as is customary at the Connaught Rooms, | being, however, operated at 25 cycles and 3-8 per cent. 
on the evening of the first day of the meeting, at 40 cycles per second. Since 1930-31, the amount 
the annual dinner of the oo proved to be phe ga my pgs ya ee cosas 
a well-attended and enjoyable function. The toast | evaporative capacity of the boilers was 89,036,891 Ib. 
to the “Tron and Steel Institute and the Iron per hour, and 55-7 per cent. of this was in units with 
and Steel Industries’ was proposed by Mr. A. | outputs of 50,000 Ib. per hour or more. In some 
Duff Cooper, D.S8.0., M.P., Secretary of State for | 35-5 per cent. steam was raised at a. pressure of or 
War, who stated that the Institute performed a | in excess of 300 lb. per square inch. 
great service because it encouraged what we knew As regards distribution, 282 undertakings were 


industry could not get on without, namely, research. lenrand duane’ - top ee 
dustry had alwavs been the backbone of Great | 2®timg and direct current, and 77 direct c > 4 
Britain bry ‘4 the amet task of re-equipping As many as 304 had adopted the advocated standard 
B--7 . voltages, namely, 230 and 400 volts, for alternating- 
this country in order that a strong peace might be | oyrrent supplies, compared with 82 in 1922-23. There 
preserved, the help of the whole community, and | were, however, 40 other declared voltages between 100 
particularly of the iron and steel industry, would | and 480 volts still in use. Forty-six undertakings 
be needed. In responding, on behalf of the Insti-| have five or more declared voltages. The electricity 
tute, Sir Harold Carpenter referred to the fact | sold amounted to 11,467,300,000 kWh, an increase 
that the name of Percy Carlyle Gilchrist was now | Of 12-3 per cent. above that of the previous period. 
no longer on the roll of the Institute, where it had The actual seeeene wae the largest since 1920-21. 
; P cease * | Of this output, 55-7 per cent. was on account of power, 

stood for over sixty years. He then gave “Mn! 34-2 per cent. for lighting, heating and cooking, 


ANNUAL DINNER. 


account of the work of Bessemer, Mushet, Thonias, | 8-2 per cent. for traction and 1-9 per cent. for public | 


and Gilchrist, to whom he referred as the four} lighting. The domestic consumption increased by 
creators of our modern steel industry, and con- | 12-9 per cent. and the power consumption by 12-3 per 
cluded by announcing that Mr. Henry Bessemer,| cent. The total output represented an average 
the grandson of Sir Henry, was present at the | consumption of 253 kWh per head of population, as 
dinner that evening. Sir William Larke, K.B.E., | compared with 82 kWh in 1920-21. The number of 
in responding for the iron and steel industry, said vy ye = ee ry an aa yn ons» 
that the steel-makers were grateful to the Govern- | and the maximum load 6,000,5 By Be pe 
|of 14-5 per cent. The total connected load was 

ment of 1931 and the others that had followed. | 17,793,623 kW, an increase of over 13-5 per cent. 
In a few short weeks the fiscal policy which this} The capital expenditure at the end of 1933-34 was 
country had followed for the previous eighty odd | 466,212,4751., of which 40,844,875/. was accounted 
years had been reversed, and prosperity had|for by the work of the Central Electricity Board. 
returned to the industry, accompanied by a very | The total revenue was 65,309,2231., compared with 
appreciable reduction in the unemployment figures, | &1,300,393/. in the previous period. This Perse 
which were still declining. The Import Duties | *Y®™8° of 1-37d. per kilowatt-hour sold. The eee 
. : - + expenses were 31,729,653/., compared with 29,852,7391.. 
Advisory Committee was composed of keen persons | 5» 0.664d. per kilowatt-hour sold. A large item of 
who were conversant with the tariff positions of | expenditure was rates, which amounted to 4,447,9871., 
all countries, and no other nation possessed an | being 14-02 per cent. of the net total working expenses 
organisation which approached this in usefulness/ and 6-81 per cent. of the net total revenue. This 
and efficiency. The toast of ‘‘ The Visitors’ was | showed a slight decrease on the figures of the previous 
proposed by Mr. John Craig, C.B.E., and replied to| period. It is necessary to emphasise that these statis- 
in humorous vein by the Earl of Crawford and | tise relate solely to authorised undertakings providing 
Balcarres. PC. KT. public supplies of electricity. To obtain a complete 
: ; , Fier measure of the extent of electrical development in 
)T'o be continued.) | the country account would also have to be taken of 
| supplies generated by tramway and railway authorities 
| in their own stations, of private undertakings, and of 


PROGRESS IN THEEL ECTRICITY- | undertakings without statutory powers. 


SUPPLY INDUSTRY. 
A new edition of the returns of engineering and TIME YIELD AND DEFORMATION 
financial statistics relating to authorised electricity STRESSES IN A REINFORCED- 
undertakings in Great Britain, which are prepared by CONCRETE ARCH BRIDGE. 
the Electricity Commissioners, was issued by H.M. . ; ) 
Stationery Office last week.* In the case of under- By means of the elastic theory, the stresses in on 
takings in municipal ownership, it covers the year arch, due to both live and dead load, may be easily 
ending March 31, 1934, for England, and May 15, 1934, ascertained, although the process is somewhat laborious. 
for Scotland; while the returns for privately-owned | Deformation stresses due to movement of the supports 
undertakings ars all made up to December 31, 1933. | 4% more difficult to determine, since such movement 
The information given is set out in two main sections, | depends upon the nature of the foundations and the 
which deal with engineering and financial data, respec- | @Xtent to which the latter yield under the applied 
tively, municipal and company undertakings being | !o#ding. Even, however, if the supports remain fixed, 
tabulated separately, and those in Scotland being | 5t7es8es are produced or are modified as a result of rib 
kept apart from those in England and Wales. As | Shortening, due to the time yield in the concrete, 
far as the first and, to a certain extent also, the second, | the temperature changes and shrinkage. Since these 
part is concerned, it forms the raw material from which changes, except rib shortening, take place slowly, it 
various aggregated returns that have already been | Would appear possible that the property of the concrete, 
published are prepared, and it is therefore mainly use- known as time yield, might enable an arch rib to 
ful for purposes of record and reference. assume its new shape without incurring the stresses 
During the period ander review, a supply of electri- | Which would be produced if the changes in length 
city was given by 628 undertakers operating 643 occurred quickly. In view of this, tests were made at 
undertakings. Of these undertakings, which included | the Engineering Experiment Station, University of 
the Central Electricity Board, 336 were entirely supplied | Illinois, Urbana, U.S.A., to determine the change in 
in bulk, i.¢., they did not generate for themselves ;|Teaction at the springings of an arch due to the 
in 192 cases the supply was partly in bulk and partly shrinkage of the concrete, to the combined effect of 
generated locally ; while in 115 cases it was wholly shrinkage and time yield due to dead load, and to 
generated locally. The decrease since 1926-27 from | 8 alteration of the span by an amount equivalent to 
49-3 to 17-9 in the percentage of undertakings which | * change in temperature of 100 deg. F. The results 
relied on local generation reflects the work of the | have been published in Bulletin No, 275 of the Univer- 
Central Electricity Board. There were 437 generating | Sity of Illinois (price 40 cents). 
The model used for the experiments was an open- 

















; ; ; . “ity 7 1F 7 
patente “a ssaai sii renee spandrel reinforced-concrete arch bridge with reinforced- 
* Returns of Engineering and Financial Statistics Relating | Concrete deck and having a 27-foot span, and rise of 
to Authorised Undertakings in Great Britain 1933-34. | 6 ft. 9 in. The load upon the structure was produced 
London: H.M. Stationery Office. [Price 15s. net.} 





| by suspending concrete blocks of known weight at 





supplying alternating current only, 283 both alter- | 
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the load point immediately over each spandrel column 
Apparatus was provided for measuring horizontal and 
vertical reactions and turning moments at the spring 
ings, and also the vertical movements of the rib imme. 
diately below the spandrel columns. The stress in the 
concrete was measured along the axis of the rib by 
means of an 8-in. Berry strain gauge. The tests to 
determine the absolute reaction due to shrinkage showed 
that the unit stress due to shrinkage was much less 
than the stress due to a sudden change in span, the 
thrusts being in the ratio of 1 to 1-4 and the moments 
| in the ratio of 1 to 1-64. 
| The combined effect of time yield and shrinkage 
with dead load was observed over a period of 167 days, 
| The tests in this case showed that both the horizontal] 
thrust and the moment at the springings decreased as 
the test continued. A comparison with control speci- 
| mens showed that the change in the length of the axis 
| that occurred in a little less than six months, beginning 
when the arch was a little over a month old, caused a 
change in both the horizontal thrust and in the moment 
at the springing only one-fourth as great as would 
have been produced if the change in the length had 
taken place quickly. 

. The result of the tests to determine time yield upon 
reaction accompanying change in span was to show 
that with a change in span equivalent to a change in 
| temperature of 100 deg. F. the effect of the time yield 
|in a period of 230 days was to reduce the horizontal 
thrust 42 per cent. and the moment at the springings 
35 per cent. The effect of time yield upon reactions 
accompanying live load and abutment movements was 
| to reduce the negative moment at the east abutment 
| and increase the positive moment at the west abutment. 

While the tests on a single model have little statistical 
significance, they have value as indicating the manner 
in which a structure functions. It would seem safe, 
moreover, to assume from these experiments that a 
considerable part of the early volume changes in the 
concrete have little effect upon the stresses in the 
concrete of the arch, although, on the other hand, an 
increase in the stress in the steel is produced by the 
time yield. 














ENGINEERING TRAINING AND 
EDUCATION. 


Busk Studentship in Aeronautics.—A vacancy for 
1936-7 has arisen for the Busk Studentship in Aero- 
nautics, which was established in memory of Edward 
Teshmaker Busk, who lost his life in 1914 while flying 
an experimental aeroplane. The studentship is of the 
| value of about 150/., and is tenable for one year from 
| October 1, but a student may be re-appointed on the 
| same terms for a second year. It is open to any man or 
| woman being a British subject and of British descent 
who has not attained the age of 25 years on October | 
next. The object of the studentship is to enable the 
holder to engage in research, or preparation for research 
in aeronautics and specially in those subjects such as 
stability problems, meteorological questions bearing 

on flight, or the investigation of gusts, treated either 
experimentally or mathematically, in which Edward 
Busk was specially interested. The Trustees hope to 
make an appointment during July, and forms of applica- 
tion, which should be returned not later than June 15, 
may be obtained from Professor B. Melvill Jones, 
| Engineering Laboratory, Cambridge. 

| Manchester University Scholarships and Exhibitions. 
| —The Manchester Education Committee offer a limited 
number of scholarships and exhibitions tenable in any 
|one of the three years’ full-time day courses leading 
to the degree of B.Sc. Tech., at the Municipal College 
of Technology, the Faculty of Technology of the 
University of Manchester. The scholarships are open 
to matriculated part-time day or evening students in 
the College and others who are qualified to enter upon 
a higher course, and whose parents are ratepayers of 
the City. In the event of there not being sufficient 
Manchester students qualified to enter upon a higher 
course, the Committee may offer the scholarships to 
suitably-qualified students who have no ratepayer 
qualification. Candidates for exhibitions must have 
matriculated and be qualified to enter upon an ordinary 
course. Candidates for these exhibitions must be rate- 
payers, or children or wards of ratepayers of the City 
of Manchester. Forms of application and all informa- 
tion may be obtained by written application to the 
Registrar, College of Technology, Manchester, 1. Com- 
pleted forms of application must be received on or before 
June 20. 





| 








Tue Royat AERONAUTICAL SocreTy.—The Council 
of the Royal Aeronautical Society, 7, Albemarle-street. 
London, W.1, has ‘awarded the British Gold Medal for 
Aeronautics to Dr. Hugo Eckener for his technica! 
achievements in lighter-than-air craft, and the British 
Silver Medal in Aeronautics to Mr. A. J. Rowledge, 
M.1.A.E., F.R.Ae.S., for his scientific achievements on 
the development of aircraft engines. 
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87-IN. CENTRE’ THREAD-MILLING MACHINE. 


LIMITED, COVENTRY. 


CONSTRUCTED BY MESSRS. 


A, C. 


WICKMAN, 




















Fia. 2. 
aa rH CONGRESS aT SourHPORT.—The arrangements 
or the Hea th Congress, which is to be held by the Royal 


s : 
~anitary Institute, 90, Buckingham Palace-road, London, 


a 1, at Southport, from July 6 to 11, are nearly 
mplete, The Minister of Health, the Rt. Hon. Sir 
nen? Wood, who is President of the Congress, will 
ond eT an inaugural address, and the sections and 

*rences into which the Congress is divided will 








Work Heap anp Currer Heap. 


discuss many matters, including sanitary law and prac- 
tical administration, atmospheric pollution, house- 
refuse collection and disposal, housing and planning, and 
the Southport foreshore. An important part of the 
Congress is the Health Exhibition, in which manufac- 
turers from all parts of the country will be represented. 
The exhibits will include various appliances illustrating 
municipal activities and hygiene in the home. 








8}3-IN. CENTRE THREAD-MILLING 
MACHINE, 


THE production in quantity of screwed parts by 
}means of thread milling, as opposed to die-screwing, 
has received a considerable amount of attention of late, 
and those who favour this practice have now available 
a compact and flexible machine in the Wickman- 
Moulton thread-milling machine, shown in the accom- 
panying photographs, Figs. 1 and 2. The machine 
is manufactured by Messrs. A. C. Wickman, Limited, 
Coventry, and, as its name implies, has been designed 
by this firm in conjunction with Messrs. George Moulton, 
Limited, Manchester. The class of work for which it 
| is intended is short screwed parts, such as are used in 
| the motor-car, bicycle and electrical industries, and in 
| consequence the maximum length of thread that can 
be cut is about 2 in. Parts with a maximum diameter 
| of 6 in. external or 7} in. internal can be dealt with, 
| having threads with pitches ranging from the fine pitch 
| found in optical instruments to those as coarse as six 
| thread per inch. Normally, the multiple cutter used 
| enables the whole length of thread to be cut in a little 
more than one revolution of the work spindle, and, in 
addition to single vee-threads, multiple-start threads 
and square threads of the finer pitches can be produced. 
| Threads may be either internal or external, and either 
| right-hand or left-hand, and can be cut right up to a 
shoulder or to the bottom of a blind hole. By appro- 
priate changes in the leadscrews and nuts, American 
and Continental forms of vee-threads can be produced 
as well as British forms. It is stated that the cost of 
cutter upkeep compares very favourably with the 
expense of maintaining screwing dies, this, apart from 
speed of production, being a factor which should be 
accounted for in assessing the merits of the two methods 
of screwing. 

The view given in Fig. 1 shows the rear of the machine. 
The drive can be either by a 2-h.p. motor as indicated, 
or by belt from a line shaft. The driving shaft runs at 
a speed of 313 r.p.m., and is carried into gear-boxes at 
both ends of the machine. From these boxes return 
shafts drive the work spindle at the right and the cutter 
spindle at the left. The work head is fixed, but the cutter 
head has a longitudinal traverse of 12 in. in order to 
handle screwed parts in different positions on short 
integral shafts, &c. The return shaft drive to the 
cutter spindle is, therefore, splined and is supported in 
suitable bearings in a box attached to the saddle. A 
second splined shaft in this box at right angles to the 
first permits the cutter head to travel transversely. 
The gears normally provided in the end boxes give 
adequate ranges of speeds to the work spindle and two 
changes of speed for the cutter spindle. Additional 
gears can be supplied if required. The small pump 
driven from the main shaft, as seen in Fig. 1, is for the 
cutting lubricant and is fitted when required by the 
type of work normally dealt with. 

A view of the work and cutter heads from the front 
of the machine is given in Fig. 2. The former is at the 
left hand. The work is held in a special fixture or a 
self-centring chuck, the spindle being flanged to receive 
either fitting. The flange is 94 in. in diameter, the work 
spindle itself being 6} in. in diameter and having a hole 
through it admitting work of a maximum size of 3} in. 
in diameter. The spindle, of course, is horizontally 
traversed during rotation at a rate depending upon the 
pitch of the thread being cut. This pitch is determined 
by means of a short leadscrew keyed to the rear of the 
spindle. This screw engages with a fixed nut mounted 
at the end of work head and both screw and nut are 
readily detachable. The direction of rotation of the 
spindle is reversible for cutting right- and left-hand 
threads, either internal or external, so that the cutter 
spindle rotates in one direction only. The spindle stops 
automatically on the completion of the cycle, the move- 
ment being effected by a trip motion. It will be gathered 
from the drive arrangement seen in Fig. 1, that the work 
spindle is driven by worm gear from a shaft at right 
angles to it. This cross shaft is connected to a cam 
shaft at the front of the work head, the cam gear 
actuating the trip gear seen in Fig. 2. Operation of the 
trip simultaneously disengages the cutter, through the 
shaft at the bottom of the illustration, and releases a 
clutch on the cross-shaft, thus stopping the work spindle 
feed. 
The cutter head, at the right of Fig. 2, is mounted on 
the transverse slide of a saddle. This has a longitudinal 
traverse of 12 in., effected by means of a rack and pinion 
gear actuated by a handwheel with a locking device for 
setting. Thetransversemovement of theheadis effected 
by the crank lever seen at the right-hand bottom 
corner of Fig. 2. Operation of this lever brings the 
cutter into the working position instantaneously, at 
which position it is automatically held until withdrawn 
by the action of the trip gear on the work head. A screw 
and nut on the saddle enables transverse adjustment to 
be made to suit different diameters of the work and 
different depths of thread, the adjustment being deter- 
mined by a graduated dial. The cutter spindle is of 
a special stee] and is accurately ground and mounted 


| 
| 
| 
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in double-purpose ball bearings at the front and roller | 


bearings at the back. The spindle is bored to suit a 
No. 3 Morse taper arbor, and gives a centre height of 
8} in. above the bed. The cutters are of the multiple 
form type and may be obtained with either straight or 
spiral flutes tool-finished or with straight flutes in the 
all-ground condition. The material and design allow 
for repeated re-grinding and extended service. 








THE UNION-CASTLE MOTOR 
LINER “ATHLONE CASTLE.” 


Tue latest addition to the fleet of the Union-Castle 
Mail Steamship Company, Limited, viz., the Royal 
Mail M.S. Athlone Castle, starts to-day (Friday) from 
Southampton on her maiden voyage to the Cape. She 
is a sister ship to the Stirling Castle, which was illus- 
trated and described in ENGINEERING, on page 184, 
ante, and has proved a very popular vessel since she 
entered the Union-Castle Company’s mail, passenger and 
eargo service between this country and South Africa 
on February 7 last. Both vessels have been built at 





the Belfast yard of Messrs. Harland and Wolff, Limited, | 


and mark important steps in the owners’ programme 
for speeding up the mail service. Commencing in 
August next, the time for the voyage between South- 
ampton and Cape Town by these two new ships will be 
reduced to about 14 days, as compared with the present 
time of a little under 17 days, and within three years 
the whole of the company’s mail ships will complete 
the voyage in that time. 


Like the Stirling Castle, the Athlone Castle has been | 
built under the surveys of the Board of Trade and | 
Lioyd’s Register, and her principal dimensions are : | 
Length overall, 725 ft. ; length between perpendiculars, 


moulded breadth, 82 ft 
As shown in the photograph reproduced on 


680 ft. ; 
25,500. 


and gross tonnage, | 


this page, the vessel has a curved rounded stem and a | 


cruiser stern, while two masts and a single low-type 
streamlined funnel giver her a pleasing and distinctive 
appearance. The arrangement of the decks and holds 
and watertight subdivision are the same as those of the 
Stirling Castle described in the article above referred 
to, and the passenger accommodation is also similar, 
but we may remind our readers that 297 first-class 
passengers are carried in single-berth and two-berth 
rooms fitted with cot beds, and 492 cabin class passen- 
gers in two-berth, three-berth and four-berth rooms. 
The principal public rooms are generally similar to 
those of the Stirling Castle, previously described, 
although differing in detail. Extensive open and covered 
promenade spaces with a large sun deck and games 
deck are provided in both classes, the forward end of 
the main promenade deck being enclosed by a screen 
with large sliding windows. A notable feature is the 
provision of a specially large dancing space, which can 
be completely enclosed by means of hinged teak 
screens in inclement weather. The first-class swimming 
pool is decorated with horizontal bands of coloured 
Traffolyte, and is flood lit. Italian quartzite is used 
for the floors instead of the usual tiles, the former 
having the advantage of being non-slippery when 
wetted. A_ well-equipped gymnasium adjoins the 
swimming pool. The cabin-class accommodation is 
particularly comfortable and spacious, and includes a 
dining saloon, children’s dining saloon, lounge, smoking 
room, writing room and children’s play room. A 
verandah and open-air swimming pool are also provided. 
The whole of the decks in the passenger accommodation 


are covered with rubber in simple patterns and of a | 


colour to suit the decoration schemes of the various 
rooms. In the main first-class public rooms large 
specially designed rugs are laid over the rubber flooring 
and rugs are provided in the cabins of both classes of 
accommodation. 

The propelling machinery is identical with that of 
the Stirling Castle and consists of two sets of Harland- 
B. & W. 10-cylinder double-acting two-cycle engines, 
driving twin screws and developing about 24,000 shaft 
horse-power between them. 
Stirling Castle was illustrated on page 185, ante. The 
cylinders have a bore of 660 mm. (26 in.) and the 
piston stroke is 1,500 mm. (59 in.). 
is used, with uniflow seavenging and tuned exhaust. 
The upper and lower exhaust valves are of the piston 
type and are operated by a long crankshaft controlled 
from the main crankshaft. The arrangements are 
such that the work done on the exhaust-valve pistons 
is added to that of the main pistons. We described the 
scavenging arrangements when dealing with the engines 
of the Stirling Castle, but may mention here that the 
scavenging air is supplied by four electrically-driven 
turbo-blowers, one of which serves as a stand-by. 

The engine-room auxiliaries are electrically-driven, 
and power for operating them, and for all other purposes 


on the ship, is supplied by five Diesel-engine driven | 


generating sets, each of 700 kW capacity, located in an 
auxiliary engine room forward of the main engine room. 
The ship is electrically heated throughout, and the 
deck machinery is also electrically operated. A very 


One of the engines of the | 


Airless injection | 


|complete ventilation system of sufficient capacity to 
keep the vessel comfortably cool in the hottest weather 
has been installed. The cabin ventilation is supplied 
by electrically-driven fans, the amount of air supplied 
being under the control of each individual passenger. 
| The air supplied in this way is heated in cold weather. 
| The steam required for cooking and other purposes is 


supplied by two Clarkson thimble-tube silencer boilers, 

through which the exhaust gases from the main 
| engines are passed when the vessel is at sea. In port 
| the boilers are oil-fired. A notable item of the equip- 
|}ment of the Athlone Castle is the installation of the 
| Harlandic system of electric clock control, which makes 
| the whole of the clocks indicate correct ship’s time 
|throughout a voyage, the necessity’ for putting the 
| clocks on or back at midnight being avoided. Another 
| feature of the system is that the hands of the clocks 
| move forward continuously instead of at brief intervals, 
j and the movement is entirely noiseless. 

The Athlone Castle left Belfast on the morning of 
| Thursday, May 14, and arrived at Southampton in the 
afternoon of the following day. The machinery 
functioned perfectly throughout the trip, and the 
absence of vibration, even when the vessel was travelling 
at full speed, evoked favourable comment from all on 
board. When entering the Channel in the morning of 
Friday, May 15, the Athlone Castle passed near the 
Cunard White Star liner Queen Mary, and greetings 
were exchanged by wireless between the commanders 
of the two vessels and the chairmen of the Cunard 
| White Star and Union Castle Lines. We may conclude 
our necessarily brief reference to the Athlone Castle 
by quoting one of the sentences in Sir Percy Bates’ 
reply to Mr. Robertson Gibb, as follows: “ The 
Queen Mary will, we confidently hope, fulfil all the 
expectations of those responsible for her creation, and 
we convey to you, as partners in the great enterprise 
of maintaining the prestige of the British mercantile 
marine, our sincere wishes for the success of your new 
| motor mail vessel, the Athlone Castle.” 








INCREASE IN Swepish I[ron-Ore Exports.—The 
iron-ore shipments of the Swedish Griingesberg Company 
during March amounted to 751,000 tons, against 686,000 
tons in February and 539,000 tons in March last year. 
During the first three months of this year a total quantity 
of 2-1 million tons has been shipped, against 1-44 million 
tons in the corresponding quarter of 1935. 


Tae IttumMiInatinec ENGINEERING Socretry.—It is 
proposed to form local centres of the L[luminating 
Engineering Society, 32, Victoria-street, London, 8.W.1, 
at Glasgow and Dublin, where a nucleus of local members 
of the Society already exists. Those interested should 
communicate with Mr. J. Creagh, 1, Ashbrook Villas, 
Ashbrook House, Sallymount-avenue, Ranelagh, Dublin, 
and Mr. T. Catten, Lighting Service Bureau of Scotland, 
29, St. Vincent-place, Glasgow, who are acting as honorary 
secretaries of these respective areas. 





CONSTRUCTED BY MESSRS. HARLAND 
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UNION-CASTLE MOTOR LINER “ATHLONE CASTLE.” 


AND WOLFF, LIMITED, BELFAST. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS: SUMMER MEETING 
AT YORK. 


THE Institution of Mechanical Engineers is this yeat 
holding its Summer Meeting at York. The last 
Summer Meeting in Yorkshire was that at Leeds, as 
far back as 1903, so that it is unlikely that old ground 
only will be traversed. Beginning on Monday, June 8, 
with an informal assembly, the meeting will finish on 
Friday, June 12. A paper dealing with plant for the 
production of petrol by the hydrogenation of coal will 
be presented, this being apropos to one of the whole-day 
excursions to the works of Messrs. Imperial Chemical 
Industry, Limited, at Billingham. Other whole-day 
excursions include one to Doncaster to the Locomotive 
and Carriage Works of the London and North Eastern 
Railway Company, the President of the Institution 
this year being Mr. H. N. Gresley, C.B.E., Chief 
Mechanical Engineer to the company. There will 
also be visits to Sheffield for the inspection of several 
of the large steel works there ; to Hull for inspecting 
the new fish dock at Grimsby and several of the Hull 
industrial concerns; to Leeds and Huddersfield for a 
number of works; and in York itself to give oppor- 
tunity for members to learn something of the interest- 
ing antiquities with which this historic city abounds. 

As usual at these summer meetings, a large number 
of alternative visits have been arranged, both on the 
whole-day excursions and for other times. The great 
variety of interests catered for is indicated by the fact 
that the programme covers visits to chocolate and cocoa 
factories, astronomical and surveying instrument 
works, printing works, sewage-disposal plant works, a 
brewery, glass works, starch factory, artificial stone 
works, cement works, aeroplane works, and works 
engaged in the production of toothed gears, copper 
tubes, textiles, boiler mountings and valves, loco- 
motives and tractors, wrapping machinery, textile 
machinery, clothing, &c. The social side of the 
programme contains whole-day excursions to either 
Rievaulx Abbey, Ripon, &c., or to Scarborough and 
Whitby, and several excursions, intended particularly 
for the ladies of the party, to the beauty spots of 
the district. Two receptions and dances are being 

vided by local hospitality for the evenings, and the 

nstitution dinner will take place on the evening of 
Wednesday, June 10. The honorary local eT 
Tech., and the Yorkshire Philosophical Society has 
kindly provided accommodation for the offices and 
meeting in the Yorkshire Museum. 








Tue InstrirvTion or EvecrricaL ENGINEERS.- rhe 
Benevolent Fund of the Institution of Electrical Engin- 
eers has benefited to the extent of 230/., the amount . 
the surplus available after defraying all the expenses © 
the Electrical Engineers’ Ball, held on February 14. 
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DEVELOPMENT AND TREND OF 
RAND WINDING PRACTICE.* 

By Wm. E:spon-Dew and J. J. P. Dotan. 
(Concluded from page 520.) 
Wrnprnc-Rore Srresses. 

Stress from Skip Loading.—The effect of pouring the 
rock from the shaft loading boxes into a skip can be 
mathematically determined when all factors relating 
to rate of loading, height of fall and elasticity, length 
and weight of rope are known, but in determining these 
factors it is easier to take cinematographic records of 
the skip extension and deduce the increase of stress 
from these records. Under such conditions no assump- 





to raise the rope, the lower end of the rope will move 
only slightly until the extension of the rope is sufficient 
to produce a tension at the bottom end equal to the 
weight of cage and its contained load. A theoretical 
analysis shows that the stress from this cause may 
be considerable. The few tests that have been made 
do not show high values, and these may be due to 
the care in handling the winder, and further tests are 
necessary before a definite value can be allocated to 
this stress. In the case of the landing on the keps, 
decelerometer records show values of from 3 ft. to 
10 ft. per second squared, and although this is a 
release of load on the rope, the rope will oscillate. 
If the pick-up value is of the same order as the landing 


Braking Stresses—The necessity of brakes being 
designed for the worst out-of-balance conditions leads 
to the possibility of high ing stresses when brakes 
are applied under favourable out-of-balance condi- 
tions. Figs. 10 to 12 give decelerometer charts of 
emergency braking on three different electric winding 
equipments, and are a record of the oscillations occurring 
in an empty cage as recorded by a decelerometer. 
Figs. 11 and 12 do not call for comment, as the maxi- 
mum retardation is about 7 ft. second squared. 
In Fig. 10 it will be observed that the retardation 
was not fully recorded in magnitude, as it exceeded 
the range of the recording mechanism. In this case 
the average deceleration was about 12 ft. per second 





28 27 
(S298. 


tions are made, except that stress is proportional to 
the observed extension. In one shaft with a depth 

m sheave to loading box of 3,730 ft., the effect of 
pouring an 8-ton rock load was to increase the rope 
extension 13-3 per cent. over the increase in extension 
due to the static effect of the rock load. When the 
extension of the rope due to the weight of the rope, 
weight of skip and load of rock is considered, the 
additional extension due to the kinetic effect is only 
4 per cent. in excess of the static extension. In 
another case, with 6-ton rock load and 4,085 ft. 
between sheave and loading box the excess kinetic 
extension is only 3$ per cent. greater than the total 
Static extension. These stresses are equivalent to 
those imposed by an acceleration of 1-28 ft. per 
Second squared, and consequently as far as the factor 
of safety is concerned, loading stresses can be ignored. 
In the tests referred to, the rate of loading into the 
skip was of the order of 2 tons per second, and it will 
be found that with the usual type of loading boxes 
this rate is seldom exceeded. 

Stress from Pick-l lp of Cage.—With the usual method 


of landing @ cage on keps, and the necessity for lifting 


~ upper cage to release the keps, the rope on the 
€r cage is initially slack. As the winder begins 





* Paper read before the South African Institution of 
neers. Abridged. 
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increased 10 per cent. to 30 per cent. above the normal 
gravitational load stress, and theoretically higher 
values are possible. 

Stress from Cyclic Variation of Speed.—With electric 
winders stress from this cause is negligible. With 
steam winders the conversion of reciprocating motion 
to circular motion is accompanied by, in many cases, 
large cyclic irregularity, though with large drums this 
is partially damped out by the inertia of the system. 
Fig. 9 shows a portion of the wind with a steam winder ; 
it will be observed that the cyclic irregularity causes 
alternate acceleration and deceleration of the order 
of 8 ft. per second squared, or an increase of stress of 
25 per cent. over the static values. 

Stress from Friction of Guides—In general, the 
additional stress from this factor will not exceed 
5 per cent. of the static stress, but in a “ bumpy ” 
shaft more severe oscillations may be set up and 
decelerometer records under normal running conditions 
would show the condition of guides in a shaft. 

Stress from Normal Acceleration and Deceleration.— 
As the usual rates of acceleration for winders is from 
1 ft. to 4 ft. per second squared, the corresponding 
increase of stress is from 3 per cent. to 12} per cent. 
in excess of the normal static stress, and with electric 
winders the acceleration is usually so smooth that the 
oscillating stress set up is small and fairly effectively 
damped by friction and windage effects. 


release value, it means that the stress in the rope is| squared, whilst the peak deduced from the oscillation 


was 20 ft. per second squared. This means the kinetic 
stress was in excess of the normal by 624 per cent., or 
the total stress was 162} per cent. of the normal static 
stress. In one case tested, the peak deceleration wae 
40 ft. per second squared, or the total stress in the 
rope was 225 per cent. normal under emergency 
tripping conditions. In vertical shafts, when decelera- 
tion of the cage or skip exceeds g, or in incline shafts 
where deceleration exceeds g times the sine of the angle 
of incline, the skip or cage will over-run the rope 
connection and fall back with possibly disastrous 
consequences, 


Wrxvrne-Rore Factor or SaFery. 
Modifications under Regulation 37, Section 11.—A 
feature to focus attention is the sound policy sanctioned 
by the Government Mining Advisers under Regulation 
37, Section 11, after consultations with the Mining 
Head Office engineering staffs, to permit a reduction 
of the statutory factor of safety or discard for ultra- 
deep shafts. This policy has been brought about by 
a realisation of the following facts:—({a) Depth of 
shaft results in a high reserve of strength in the a 
which it is generally agreed is suitable provision for 
kinetic stresses. (b) Winders would be Ward-Leonard 
controlled, ensuring smooth acceleration and decelera- 
tion, with consequently only small increase of kinetic 
stresses. (c) Braking will be controlled, electrically 
and mechanically governed to limit the stresses 
imposed from this cause. (d) Loading stresses under 
proper loading arrangements have been found to be 
a negligible factor. 











TaRLE V. 
Capacity Factor. 
Depth of Shaft. For For 

Authorised Rock 

Load. Load. 

Ft. 

Less than 1,000 18-33 14-02 
1,000 to 2,000 17-00 11-08 
2,000 to 3,000 20-08 14°52 
3,000 to 4, 21-73 14°17 
4,000 and over 22-40 15-30 





Proposals in Respect of Factor of Safety.—In the 
book published by this Institution on Wire Ropes 
for Hoisting may be found most proposais ana dis- 
cussions on this subject for the period 1902-1918, 
and although in 1902 the opinion was freely expressed 
that the factor of safety should be reduced below 6 
for deep shafts, and American practice was shown to 
sanction 5 for moderate depths, no practical ste 
have been taken to carry out specific tests thoroughly 
to determine actual rope stresses or to analyse the 
mass of data that is available. In 1902, it was con- 
fidently asserted that taper ropes would be the solution 
to deep level winding, and whilst these would save 
approximately 50 per cent. of the rope weight, the 
two methods of manufacture are not very acceptable, 
despite the fact that this type of rope had been used 
for twenty-five years or more in some mines before 
the end of the Nineteenth Century. The few used 
on the Rand were not an unqualified success. 

It is generally agreed that for equal safety a lesser 
factor of safety is required for long ropes than for 
short ropes, or, in other words, a higher factor of 
safety is necessary at the skip or cage connection 
than at the drum or sheave when the load is at the 
bottom of the shaft. This probably accounts for the 
non-success of the taper rope with its comparatively 
low factor of safety at the skip connection. The 
average capacity factor (safety factor at skip gia 
connection) for 101 ropes working in vertical 

on the Rand (1916) was calculated and tabulated by 
J. A, Vaughan. The figures are repeated in Table V. 
As these ropes were naturally satisfactory in service, 
we have a reliable index to gauge the maximum values 
of the capacity factor that should suffice in practice 
for any depth of shaft; an investigation into existing 
rope conditions on these and other fields combined 
with an analysis of the rope life, might result in proof 








for a reduction of this upper limit. 
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It will be observed that emergency braking stresses 
are less in the case of the deep shaft, inherently due 
to methods of design, and that logically the capacity 
factor, as well as the factor of safety, should be smaller 
for these cases. A consideration of the stresses in 
various portions of the rope will show that (a) at 
attachment to skip or cage the load varies from zero 
in the case of a cage, or about half the weight of the 
empty skip when in the tip, toa maximum of 1-3 to 
twice the weight of vehicle and contents; (b) at rope 
at sheave with load at bottom, the loading will vary 
from the weight of the hanging rope in the case of 
a cage, or weight of rope and empty skip, toa maximum 
of weight of rope, vehicle and contents, plus kinetic 
effects; (c) at intermediate points in the rope, to 
stresses intermediate between cases (a) and (b). If 
we consider similar loading in terms of, say, structural 
engineering where 10 tons stress was permitted for 
purely static loading, the permissible maximum 
stresses would be:—(a) 6-1 tons; (6) 8-1 
and intermediate values for (c). This again emphasises 
the fact that the weak link is at the attachment to 
skip or cage. 

The writers invite discussion of the idea of stipulating 
a capacity factor only in determining rope dimensions. 
It may then be found, after investigation by those 
who have to regulate these principles, that the question 
of modifying or abolishing the usual method of fixing 
the factor of safety may follow. To show the effect 
of this idea on present-day practice, the development 
of a formula and tabulation of its effect up to 7,000 ft. 
wind is shown hereunder and in Table VI. 

Let 

y = capacity factor (in examples taken as 10 and 12). 

w = weight of skip, attachments and rock, in examples 

assumed as 10 tons for 6-ton rock. 

L = depth of wind in ft. 

k = rope factor = 25-26 for 6/22 or 6/28 flattened 

strand 120 tons to 130 tons steel. 

B = breaking strength of rope in tons. 

F = factor of safety. 

By definition 

(1) 


he — 7 a i ee, 
w- Pape | 
2,000 

— y 

» 2S 

1+ $000 % 

The following Table shows factors of safety at various 

depths for capacity factors y = 10 and y = 12. 


(3) 


Taste VI. 
10 = 100.| B 
{ 


| B=1l0 


Depth 
of Shaft, 
Ft 


Factor of Safety. 


y = 10. 


1,000 35 
2,000 “16 
8,000 27 
4,000 5-58 
5,000 5-02 
6,000 57 
7,000 19 





It will be observed that this simple method offers 
relief to deep shafts without in any way conflicting 
with recognised practice. 

Economic Factors of Lowered Factor of Safety.— 
That such a policy is a sound economic proposition 
can be shown by a consideration of the er of 
winding from 6,000 ft. with a rock load of 8 tons at 
3,000 ft. per miaute. Assuming that equalised Ward- 
Leonard equipments would best serve the purpose with 
bicylindro-conical drums 12 ft. to 36 ft. in diameter, 
® comparison of an initial factor of safety of 6 and 
5-5, respectively, on the rock load is shown in Table VII. 


Taste VII. 


Initial Factor of Safety 


Rock plus skip, Ib. 24,000 
Rope diameter ‘ 2-32 
Rope weight, Ib. per ft. 9-9 
Total suspended weight of rupe, !t 59,400 
Weight of drums, tons | 304 
Peak ~ vans motor 6,136 
R.M.3. h.p. winding motor 
Estimated cost of winder 
Unita per trip, kWh 
Cost per trip at 4d., pence 
Cost per ton, pence 

For a mine shaft required to handle 80,000 tons per 
month, two such winders would be necessary, and the 
reduction of the initial factor of safety from 6 to 5-5 
results in a decrease of capital expenditure of 15,0001. 
and a saving in power costs of operating of 170. per 
month, and in addition a saving of about 1,200/, when 


the ropes are discarded and new ropes installed. 
Obviously, if the factor of safety for ropes applicable 
to moderate depth shafts were applied to these ultra- 
deep shafts, the solution of such winding problems would 
be uneconomical. 

It must be borne in mind that the factor of safety 
of the rope increases rapidly as the rope is wound on 
the drum. Thus, commencing with a factor of safety 
of 5-5 at 6,000 ft., this increases to 6-2 at 5,000 ft., 
7-000 at 4,000 ft., 8-1 at 3,000 ft., about 15-5 at the 
surface, and in excess of 46 when the skip is tipped, 





tons ; | 


and in consequence, deceleration and braking stresses 
near the end of the wind would be of less importance 
| than heretofore. 


Wrixprne Systems. 


| As each system could form the subject of a compre- 
| hensive paper, only the scantiest comment on certain 
| salient aspects can be included in this paper. 

Three-Phase Winders.—Although three-phase winders 
exceeding a rated horse-power of 2,200 have been in 
use for some years and have given satisfactory service, 
this type of equipment is not likely to be used in very 
| deep shafts, although on one mine three-phase winders 
are being used as sinkers for a shaft 6,100 ft. in depth. 
| Where first cost is of prime importance, three-phase 
winders will be installed, and statistics show that 
three-phase equipments out-number Ward-Leonard 
| winders in a ratio of 3 to 1 on the Rand, although the 
| total rated horse-power is in the ratio of 120 to 100. 

Ward-Leonard Winders.—The electrical portion of 
Ward-Leonard winders costs approximately 50 per cent. 
to 100 per cent. more than that of three-phase winders, 
but on busy shafts the saving due to regenerative 
control, when compared with counter-current braking 
| with three-phase winders, more than compensates for 
the additional capital expenditure. In certain cases 
small Ward-Leonard equipments of 400 h.p. rating 
have been installed underground. In many borderline 
cases, where the economic advantages of Ward- 
| Leonard efficiency are not decisive, these equipments 
will still be preferred for the smoother control, and, 
lin the case of underground winders, on account of the 
reduction in the heat and vapour added to the mine 
air streams. 

Flywheel Ward-Leonard.—The flywheel Ward-Leonard 
winders or Ilgner sets are being used to a greater extent, 
owing to the larger sizes of winders required for the 
ultra-deep shafts, with the consequent greater benefits 
from load equalisation. Flywheels are of the order 
of 12 ft. in diameter and 40 tons in weight, and during 
the period of utilisation of the stored energy the drop 
in speed is usually 10 per cent. On one mine with 
its own power plant, two winders with 40-ton flywheel 
sets are being installed, and with the Scherbius principle 
the flywheel sets are being normally run at 10 per cent. 
overspeed with a maximum drop in speed to 10 per 
cent. below synchronous speed. This means utilisation 
of 40 per cent. of the stored energy calculated on 
synchronous speed. In this particular case, the fly- 


| 


used, an addition of 3 per cent. to the power bill, 
but it is obvious that to a mine generating its own 
power this is well spent. It would seem a sound 
policy for such loading to be encouraged by a special 
| rate for purchased power. 

| A number of flywheel Ward-Leonard equipments 
are operating on the Stubbs-Perry system; in this 
case the generators are coupled to a flywheel and the 
set geared to a high-speed condensing turbine. An 
| induction motor is coupled to the set and designed 
| for normal operation when shaft sinking is completed 
jand the turbine disconnected. The induction motor, 
| meanwhile, is used as a direct-current brake during 
| regenerative periods. The turbine governor is set 
|for the mean power requirements, and the flywheel 
| equalises the peaks in the same manner as employed 
|for Ilgner control. Two winder motors are used, 
jeach transmitting their torque through pinions on 
| opposite sides of a common spur wheel connected to 
the drum shaft. This type of plant takes advantage 
of the great economy of the high-speed condensing 
turbine and the proved efficiency and smoothness of 
operation of the flywheel Ward-Leonard winder. 

Steam Winder with Mixed-Pressure Turbine Installa- 
tion.—On one mine with a number of large steam 
winders a mixed-pressure turbine installation was 
installed at one shaft to utilise the exhaust steam 
| from the reciprocating winding engines, and is working 
satisfactorily and economically. 

Steam Winder with Hydraulic Braking.—An installa- 
tion of a steam winder with a hydraulic braking 
system of the reciprocating type in tandem with the 
steam cylinders has been tried out with success on 
one mine. This system was developed locally, and 
is another method of dealing with the large out-of- 
balance load resulting from deep-level winding. 

Winders with Hydraulic Couplings.—The use of a 
|double hydraulic coupling directly connecting a 
constantly-running motor to the gears of a winding 
plant has been investigated for several cases, but the 





wheel results in 1} units per trip extra power being | 


pioneer plant has still to be installed, althongh the 
coupling has been used as a slip regniator in certain 
instances. The acceleration and retardation losses 
will be absorbed in heating the fluid circulating in the 
coupling, and the total losses would be about 2 per cent, 
greater than a straight three-phase equipment. The 
electrical equipment would be cheaper, the control 
more simple, and the upkeep less costly than for 
the three-phase winder. 

Winders with Air Motors.—It has been proposed to 
use, on the surface and underground, large winders 
driven by compressed air and to utilise the cold exhaust 
air for ventilation purposes. The development of 
large compressed-air motors is under way, and although 
the operating costs will be higher than for electric 
motors, the economical advantage may rest with the 
value of the cooling obtained from the exhaust air. 

Rectified Current for Winders.—The use of rectified 
current for direct-current winding motors appears to 
offer some scope for the elimination of the motor- 
generator set. There are certain evident disadvantages 
to this proposal, such as the large current and low 
power factor at starting, and the difficulties of control 
at reversal and regeneration, but in view of the success 
of this principle in traction, it may not be long before 
a satisfactory solution for winding equipment is 
found. 

Sarety Devices. 

Overspeed and Overwind Prevention.—Much attention 
has been paid to the necessity of overspeed and over- 
wind protection, and much misplaced ingenuity 
displayed in the development of overwind devices. 
A point that cannot be too strongly stressed is that 
overwind prevention should start by speed control, 


Tase VIII. 
1.—A Vertical Shaft ; 78,000 Tons per Month. 





Steel Cage, Alloy Cage. 


' 





Weight of cage, Ib. 

Rope diameter, in. .. 

Factor of safety (men) 
Peak horsepower .. 
R.M.S. horsepower 





Power cost saving .. =£174 per annum. 


Saving in rope cost . : ab .= £50 > 


Total £224 


Estimated extra cost of 3 Duralumin cages, £2,200 
2.—A Vertical Shaft ; 52,000 Tons per Month in 7-Ton 
Skip. 


Weight of skip, Ib. ze 
Rope factor of safety “= bat 
Peak horsepower .. és | 3,019 
R.M.S. horsepower ee os 1,773 | 
~~ Saving in power cost would be £42 per annum. 


3.—Incline Shaft ; 24,470 Tons per Month. 








a Steel Skip. Alloy Skip. 


Weight of skip, lb. .. oe ve 9,000 

Rope factor of safety ou - 7°06 | 
Peak horsepower .. of és 1,177 | 
R.M.S. horsepower an al 694 


\ 


7,000 
7-66 

1,126 

676 





Saving in power costs would be 24/. per annum. 


especially near the end of the wind. To catch a cage 
at high speed and stop it within the 25-ft. overwind 
allowance in a headgear is not possible without serious 
injury to the occupants. Theoretically, with 4 
deceleration equal to g it is possible to pull hoist 
up from 2,400 ft. per minute in a space of 25 ft., but 
when it is remembered that it takes from 1 second 
to 3 seconds from the tripping of the safety circuit to 
the actual application of the brakes, it is obvious that 
the permissible speed is much less. Assuming that 
one second elapses from the tripping of the safety 
circuit to the full contact of the brakes on brake path, 
| then with deceleration equal to g and 25-ft. overwind 
| allowance, the permissible speed is reduced to 1,000 ft. 
| per minute, whilst if the permitted deceleration # 
| only + g, a more reasonable extreme value, the per- 
| missible speed is reduced to 800 ft. per minute. It 
|is obvious from these figures that speed control, at 
| least near the end of the wind, is of extreme importance, 
land devices to ensure this must comprise two © 
| ordinated elements (1) a speed device, and (2) a space 
|element. The first is generally some form of governor 
| directly driven from the winding-drum shaft, and the 
| second a cam or nut and cam whose position relative 
| to the governor-controlled mechanism corresponds to 
| the position of the cage or skip in the shaft. A number 
| of hydraulic systems have also been evolved. 

| Derailment’ Devices.—With incline winders, ” 
| moving vehicle is not confined to a fixed path vw 
| same extent as in the case of the vertical shaft. Slight 
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THE CHAMBERS SPOIL-HANDLING BRIDGE. 





CONSTRUCTED BY MESSRS. BUCYRUS-ERIE COMPANY, SOUTH MILWAUKEE, WIS, U‘S.A. 
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obstructions fouling on incline tracks can easily cause 
derailment, which might lead to considerable damage 
if some system were not available for indicating to the 
driver such occurrence. Three electrical systems of 
alarm are possible, “the open circuit,’ “the closed 
arcuit,” and a combination of “‘ the open and closed 
areuit.” With the “open circuit” system, false 
alarms result from leakage current, whilst leakage 
current might prevent the “closed system” from 
operating, even when the circuit is broken. The 
combination of the two systems has worked very well 
i practice, and the saving resulting from early stoppage 
m the case of a single derailment more than com- 
pensates for the initial capital outlay. 

Interlocking Devices.—There can be no end to the 
tumber of interlocking arrangements that are possible, 
and it would seem that a certain amount of restraint is 
required to prevent a multiplicity of these devices all 
aimed at performing or preventing some particular 
function. For example, brake and clutch interlocking 
8 Recessary, and this may be done :—(1) By an inter- 
locking plate connecting the two levers, so arranged 
that the movement of the clutch lever can occur only 
when the brake lever is in the “on” position. (2) By 
lnterlocking movements of the link mechanism operati 

n both levers. (3) By movement of the clutch 
gine to “Out” position, operating brake engine 
ylinder valve to exhaust. (4) By intervention of 
me portion of the chiteh engine mechanism in the 














path of the brake weight lever to prevent this being 
lifted and released. In some cases all four devices are 
fitted ; it would seem ample provision to fit systems 
(1) and (3). 

Electrical interlocking is fairly well standardised 
between the so-called safety circuit and the setting or 
re-setting mechanism. Lately, a scheme interlocking 
the bell-signal system with driver’s brake-lever 
mechanism has received considerable support as a 
means of ensuring that movement of the engine can 
only take place after a call and response. 


Lieut ALLoy Skips anp CacEs. 


Light alloys for skips and cages have been used to 
an increasing extent, and with deep shafts where the 
rope weight becomes of greater moment, it is necessary 
to make the useful load as big a percentage as possible 
of the total load connected to the rope. The weight 
of skip or cage has little effect on power requirements, 
as these are in balance in the case of a parallel drum 
winder, whilst in the case of a bicylindro-conical drum 
winder, a heavy skip or cage would assist the engine. 
An investigation into the advisability of replacing 
existing steel skips and cages by those of light alloys 
was made a few years ago for a large number of winders, 
and favourable cases for the proposed change-over are 
given in Table VIII. 

While the examples quoted do not show sufficient 
advantages in favour of the light-alloy skips and cages, 








there is no doubt that existing cases may be found 
| where their use is warranted on an economical basis. 


SHEAVES AND SHEAVE AXLES. 


While sheave design has followed normal practice, 
the fact that the rope contact angle is of the order 
of 120 deg. to 140 deg. has brought forward a 
proposal to use a fixed frame covering this angle with 
small rollers supporting the rope. This proposal 
largely eliminates the effect of sheave inertia which 
becomes of increising moment with large sheaves, is 
being tried out on two mines. The rollers are carried 
in roller bearings, and are spaced at 15 deg. to 
20 deg. apart on a radius similar to that of the usual 
sheave employed. Trouble has been experienced with 
the usual method of keying the sheave to the sheave 
axle, and tangential keys are now preferred on large 
sheaves and axles. A survey made a few years ago, 
of all the sheave axles on one group of mines showed 
|a@ great diversity in the quality of material used for 
| this purpose. After investigation it was decided to 
standardise on 35-ton to 40-ton axle steel. 














THE CHAMBERS SPOIL-HANDLING 
BRIDGE. 


Economica methods of handling large quantities of 
spoil from excavating machines to embankments or 
dumps have been developed in great variety to meet 
different conditions. The Chambers bridge illustrated 
in Figs. 1 and 2 annexed has been successfully employed 
now for some two years in connection with the con- 
struction of the levees along the lower Mississippi 
River, which has been the scene of a number of pioneer 
machines. The “ bridge ” is the invention of Mr. J. T. 
Chambers, of the Lewis-Chambers Construction Com- 
pany, Inc., of 801, Baronne Building, New Orleans, 
La., and it has been chiefly employed on levee 
construction at Laconia, Ark. 

The machine consists of a main A-frame steel tower 
mourited on chain tracks, The tower carries two plate- 
girder bridges, pivoted to it and suspended by ropes 
from the tower head. The total length from end to 
end of the girders is 3724 ft., and the spoil is handled 
in a 10-yard car which is loaded at the end of one 
arm and can be dumped at any point along the length 
of the other, being hauled by rope by a winch on the 
tower. At the end of the loading arm there is a hopper 
into which spoil is dumped by the excavating machine 
being served. The release of material into the car is 
effected automatically by levers actuated by the car 
as it comes into the loading position. When the dump 
car arrives under the hopper on its return journey 
empty, the hopper is automatically tilted and the 
contents fall into the car. The latter is then started 
on its journey, passing through the tower and thence 
on to the discharging arm. Here it is dumped as 
required, after a journey varying, as the case may be, 
between 200 ft. and 350 ft. Fig. 2 shows the car being 
dumped. The dumping action is brought about as 
follows: The car door is hinged and operated through 





cranks and gearing by a shunt-wound motor. Direct 
current is supplied at 125 volts, by a generator driven 
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by belt from the main engine, and is picked up by 
shoes in contact with live rails extending nearly the 
full length of the discharging arm. The control is 
automatic in that the manipulation of a pilot switch 
at the operator’s station causes the door to open. 
A limit switch, allowing adequate time for discharge, 
then reverses the action and the closing process is 
completed by a second limit switch which cuts off 
the power supply but energises a solenoid brake, the 
latter keeping the door in the closed position. Alter- 
natively, the door can be held open by suitably operating 
the pilot switch. There is a clear view of the entire 
runway from the operator’s platform on the tower. 
An indicator located in front of the operator’s station 
shows him the position of the car at all times, so 
that dumping can be effected at any desired point 
of the run. The indicator is also of service when the 
boom ends are obscured by fog. The cycle of operations 
ocoupies from 40 to 50 seconds, according to where the 
car is dumped. When filled and starting on its journey 
the movement of the car returns the hopper to the 
filling position, no attention on the part of the operator 
being required for this, the hopper being refilled by 
the time the car arrives back again. 

The ends of the two booms, or bridges, are adjustable 
as to height. This allows the loading boom to be 
adjusted so as to rest on the ground; the structure 
is in this way relieved of shocks when the hopper is 
being filled. The dumping boom may, similarly, be 
adjusted to suit the embankment height at which 
work is being carried on. Usually, in order to ensure 
minimum resistance to haulage, the discharge boom is 
kept as low as possible to begin with and is gradually 
raised as the work proceeds. When work at one point 
is completed, the booms are raised a few feet and the 
tower is moved forward on its chain tracks to a new 
position, this operation occupying from four to five 
minutes, work being then resumed. For movements 
over long distances the booms are usually raised to 
about 20 deg. or 25 deg., so as to clear obstacles and 
balance the tower properly. As stated, the machine 
moves on chain tracks, commonly working over mats 
9 in. thick made up of 3-in. by 8-in. oak planks nailed 
together and 14 ft. to 16 ft. long; alternatively, the 
ordinary corduroy timber track can be employed. By 
such means soft wet ground and 7 per cent. slopes can 
be easily negotiated. 

The power plant consists of a six-cylinder, 150-h.p. 
Worthington-Diesel engine, taking approximately 
100 gallons to 120 gallons of fuel per 24 hours. Various 
levers at the operator’s station control clutches for 
the entire manipulation of the machine, including 
driving the dump car, raising or lowering the booms, 
and travelling the whole outfit. A 74-kW Westing- 
house generator supplies current for electric light and 
for the operation of the dump-car. 

The working crew consists of a single operator, an 
oiler, one trackman, and one hopperman. A spotter, 
or flagman, is employed on the dump to direct the 
placing of spoil. Three shifts are employed in the 
24 hours, all in charge of one foreman. In ordinary 
working the plant can average 9 cub. yards dumped in 
52 seconds, though cycles have been completed in 
42 seconds. On the levee work referred to the peak 
reached was 7,840 yards placed in 24 hours. Naturally 
the capacity varies somewhat with the material, but 
it has been found efficient with a wide variety of soils 
ranging from sandy loam to sticky clay. The same 
remarks apply to the machine's travelling capabilities. 
The machine illustrated was constructed by Messrs. 
Bucyrus-Erie Company, South Milwaukee, Wis., 
U.S.A, to whom we are indebted for our illustrations. 
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MODERN DEVELOPMENTS IN 
DESIGN OF AEROPLANES.* 


By E. F. Reur, A.R.C.Sc., F.R.Ae.S. 


(Concluded from page 515.) 


In the earlier days of aeroplane design the engine 
cooling was achieved without much thought of the 
resulting drag. Perhaps the first attempt to deal with 
the drag question was the advent of the retractable 
radiator, which could \be drawn up into the body so 
that less was exposed at the higher speeds where the 
cooling was more effective. Two simultaneous attempts 
were made to deal with the radial air-cooled engine. 
In this country Townend invented the ring associated 
with his name, while in America the so-called N.A.C.A. 
cowling was developed by experiments in a 20-ft. wind 
tunnel. 

The Townend ring is still very widely used. The 
American device took the form of a cowling completely 
enclosing the engine and extending back to the body 
behind, there being a comparatively narrow annular 
slit between it and the body for the escape of the 
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cooling air. Except for detailed improvements the 
matter remained in this condition until quite recently. 
Meanwhile the surface radiator for water-cooled 
engines had been developed, particularly in connection 
with the Schneider Trophy races. In this radiator 
a portion of the wing has a double skin, and water is 
circulated in a thin layer between the two surfaces. 
The wing radiator seemed to solve the problem of cooling 
without additional drag, but it had several dis- 
advantages which prevented its general adoption for 
other than racing aircraft. It was difficult to construct 
and maintain; it added complexity to the already 
difficult problem of metal-covered wing construction, 
and for military aircraft it was far too vulnerable. A 
development is the use of steam cooling with a radiator, 
which can now be much smaller, in the leading edge 
only of the wing, and this scheme has met with some 
success. The advent of the 24-ft. wind tunnel at the 
Royal Aircraft Establishment has recently enabled a 
more extended research on engine cooling to be initiated 
in this country, as was done some years back in America, 
and some very important results have already been 
obtained. It should be mentioned here that the effect 
of various forms of cowling on drag can be determined 
in a small wind tunnel—the Townend ring was so 
developed—but the cooling part of the problem cannot 
be effectively dealt with by small models because the 
distribution of temperature over the engine is so com- 
plex that it cannot be sufficiently well imitated on a 
model. This is essentially the domain of the large 
wind tunnel, where a fuselage complete with its actual 
engine installation and airscrew can be tested under 
running conditions. By combining such “ full-scale ” 
cooling tests with drag experiments both in the large 
and in the smaller wind tunnels, the staff at the Royal 
Aircraft Establishment have contributed a great deal 
to our knowledge of cooling drag and have thrown out 
the suggestion, paradoxical though it may seem, that 
cooling may be achieved for less than no drag, or in 
other words, that the cooling system may actually 
contribute to the propulsive force provided by the 
airscrew. We have, in fact, a mild form of jet pro- 
pulsion. As the speed of flight rises, the propulsive 
effect, like all jet propulsions, becomes more efficient, 
and may even fantime s the drag due to the skin friction 
in the air . There are obviously many points 
of detail needing careful design and experiment before 
the best can be obtained from such a system, but it 
certainly appears likely that the cooling of a 300 mile- 
an-hour aaahins will soon be achieved for no additional 
drag, if not for a slight increase of propulsive effect. 
Contrast this with the figure of 6 per cent. to 10 per cent. 
of the brake horse-power lost in cooling drag on recent 
machines, and the great importance of this latest work 
becomes manifest. We may give a numerical idea of 
what has been achieved and of the margin available 
for further improvement, by considering a little further 
the figures given earlier for the Heinkel He 70. This 
machine is probably the lowest-drag aeroplane yet 
built and from the German performance figures has a 
profile drag coefficient of 0-0144. A model of this 
machine was tested recently in the compressed air 
tunnel and the corresponding figure was 0-0151 at a 
Reynolds number about half that of full-speed flight. 
As the drag coefficient should be a little lower at the 
higher Reynolds number, this comparison. is very 
satisfactory. The turbulent skin friction deduced from 
the flat-plate curve would be 0-0085, and the ratio of 
the drag of the machine to this is 1-7. 

The radiator drag on the Heinkel was certainly not 
as low as we now believe to be possible from the argu- 
ments I have already outlined. A pure guess is that 
40 per cent. of the above 70 per cent. represents a 
possible future gain, and when this is compared with 
the improvement of nearly three to one between the 
Heinkel and the 1930 “ Fox,”’ my claim that the big 
step has been taken appears to be justified. 

An enormous amount of research and ingenuity of 
design has been occupied with the problem of new 
materials and their efficient application to the structures 
involved in the modern aeroplane. The metallurgist 
has provided the constructor with better and better 
steels and light alloys, whilst research on the behaviour 
of structures built up of thin sheets and strips has 
shown how to use them to the best advantage. In the 
case of the light thin-material constructions to which 
the aircraft designer is forced, failure is liable to occur 
due to the elastic instability, or buckling, of some 
member before the maximum allowable direct stress is 
reached, and the problem is to design so that the full 
stress can be attained without any failure by buckling. 
The necessity to save weight leads further to an attempt 
to make every possible piece of material contribute its 
full quota to the strength and stiffness of the machine. 
We may take the wings as an example. In earlier days 
the strength resided in the spars and the external 
bracing. The ribs were necessary to hold the fabric 
covering to the correct shape, but neither nor the 
fabric contributed very much to the strength. In the 
modern wing a smooth surface is essential, as we have 
seen, and one of the obvious ways to attain it is to use 





a sheet metal skin. But this is heavy, since there is q 
limit to the thinness of sheet that can be satisfactorily 
held to shape with a resonable number of supporting 
frames. Hence the metal skin must take its share o 
the stresses if it is to be economically possible, and there 
results a structure in which the main spars, the ribs, 
and the covering are all integral parts of the stresses 
system. Strength calculation becomes much more 
difficult, for not only is the system one with many 
redundancies, but, as stated above, failure by elastic 
instability must be considered in many components as 
well as failure under direct stress. From the point of 
view of strength as a cantilever, the tendency is towards 
a thick wing section at the root and a wing highly 
tapered in plan form. But if the thickness of a wing 
exceeds about 15 per cent. of the chord, the profile drag 
begins to increase fairly rapidly, and so a compromise 
arises between drag and wing weight. A large degree 
of taper leads to a large chord near the wing roots in 
order to provide the necessary total area. This, in turn, 
leads to larger pitching moments due to movement of 
the centre of pressure of the wings with change of 
incidence, and so necessitates a large tail area for 
stability. The designer must endeavour to make the 
best compromise between these and other conflicting 
factors, and at the same time keep a wary eye on a 
number of new factors which are related to the stiffness 
of the structure as distinct from its strength. Professor 
Southwell instanced the problem of wing flutter as a 
case where complex mathematical and experimental 
investigation had done much to eliminate a danger first 
made apparent by increasing speed. The remedial 
measures suggested by the investigation were widely 
applied and as a result flutter accidents became rare. 
The recent great increases in flying speed have, how- 
ever, made further consideration of flutter necessary, 
not because the preventive measures are now inade- 
quate, but because of the difficulty of applying them 
with sufficient precision to ensure absolute safety at the 
higher speeds. A desirable feature is a wing very stiff 
in torsion, and this gives a great advantage to the 
stressed-skin wing, but often at a cost of more weight 
than is necessary from the pure strength point of view. 
There is also another consideration which demands 
great torsional rigidity of the wings, and that is the 
efficiency of the aileron control. If the wing is too weak 
in torsion, the application of the ailerons twists the 
wings to such an extent that the rolling moment due 
to the ailerons is largely offset by the moment of 
opposite sign due to the twist of the wing. What is 
needed here, as also for the prevention of flutter, is a 
type of aileron which applies a rolling moment to the 
wing without twisting it, or, in other words, an aileron 
which applies an increment of lift at the centre of 
pressure of the wing instead of near the trailing edge. 
Similar considerations of rigidity apply also to the 
fuselage, the torsional rigidity of which must be high 
in order to minimise the Sonathility of flutter of the tail 
surfaces at high speeds. The result of such considera- 
tions in practice is a tendency towards the use of all- 
metal construction in which both wings and fuselage 
are stressed-skin structures. The structural problems 
are quite different for the thin wing bearing the lift, 
and the almost circular fuselage bearing little direct 
aerodynamic load, and much research has been directed 
to the best use of material in the two cases. The s0- 
called geodetic structure developed by !Mr. B. N. 
Wallis, of Messrs. Vickers Aviation Company, is parti- 
cularly well adapted to give a light fuselage very rigid 
in torsion, and has also been applied successfully in wing 
construction. The modern metal-covered wings are 
much heavier than the older wood and fabric type, but 
they are not necessarily heavier in relation to the weight 
of the aeroplane. The rigidity of the metal construction 
is enormously higher, so that there has been a gain in 
the direction of safety from flutter and like troubles, 
without a sacrifice of percentage wing weight. Fabric 
coverings are, however, still largely used, especially 
when extreme stiffness is not important, or where, a8 
in the geodetic wing, it is obtained in another way. 
When suitable precautions are taken, there seems no 
reason why a sufficient smoothness should not be 
obtained to render the drag of a fabric-covered wing a8 
low as that of the metal-covered one. 

I must now leave the question of high-speed per- 
formance, and consider briefly other matters concerning 
the operation of aircraft. I have already mentioned the 
landing problem in my remarks on high-lift devices, 
but there is much more in it than the mere reduction of 
landing speed by means of such devices. The problem 
to-day is to make the efficient modern machine tem- 
porarily as inefficient as that of a decade ago during 
the landing operation. It is here that trailing edge 
flaps are very effective, for not only do they decrease 
landing speed by increasing the maximum lift, but they 
also increase the drag very considerably. The flap 
have so far been capable only of comparatively slow 
opening by means of worm gear or small hydraulic 
rams, the method of use being to set the flap at suit- 
able angle before commencing the glide, and leaving i 
there during the whole landing. It will be realised that 
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the forces on such flaps, especially on a large machine, 
are very considerable, and that it would be no easy 
matter to balance them aerodynamically so that they 
could be operated quickly. Nevertheless, attempts are 
now being made to do this, for it is felt that if they 
could be used as a control during landing, they might 
make the landing operation of a heavily-loaded machine 
easier to perform. Another problem of ever-increasing 
difficulty which confronts the designer is that of take- 
off. Here again flaps may be of some assistance, but 
they must be used differently. The high drag is now not 
required; it is, in fact, a hindrance to the rapid 
acceleration required in the take-off run. Increase of 
lift, however, is advantageous, for it reduces the speed 
at which the machine becomes airborne. The ordinary 
split flap will help take-off if put down slightly, say, 
to about 16 deg., for it then gives an appreciable extra 
lift without much increase of drag. The slotted flap 
developed by Messrs. Handley Page is better, for it 
gives a greater extra lift with very little change of drag 
when put at a small angle, and is still as effective as 
the split flap for landing when put down to 60 deg. 
or so. The question of take-off is, however, mainly a 
matter of airscrew performance. As the speed of air- 
craft has increased, it has been necessary to use air- 
screws of higher pitch in order to get the requisite 
thrust at the higher forward speeds. e blades of an 
airscrew behave, as is now widely known, very much 
like the wings of an aeroplane, giving a lift which is 
the propulsive thrust, and a drag which provides 
the reaction to the engine torque. It is on account of 
this behaviour that the two-pitch or variable-pitch air- 
screws are finding more and more favour. In these air- 
screws it is possible to alter the blade angles by a 
mechanism which rotates the blades about an axis 
along their length. Even this does not completely solve 
the problem, for at the lower pitch setting for take-off 
the torque is lower, and it may not be possible to absorb 
the full power of the engine at its highest permissible 
rate of revolution. This could be done if a two-speed 
gear box were fitted as well as a variable-pitch airscrew, 
but it will be readily a i that this involves a good 
deal of complexity and additional weight. The vari- 
able-pitch airscrew, with metal blades, weighs nearly 
three times as much as a fixed-pitch wooden screw, and 
the extra weight must be carried during the whole flight 
of the aeroplane, although it is only actually needed 
during the 15 or 20 seconds of the take-off run. It is, 
therefore, no wonder that consideration is being given 
to the possibility of using other means of providing 
additional external power during the take-off, such as 
by a catapult. 

In practice, experience soon leads to types of aircraft 
which are satisfactory as regards stability, and as long 
as only small variations in general design are made, 
there is not likely to be any serious difficulty. If, how- 
ever, a radical change is made, as has, in fact, actually 
been done recently in the general adoption of the mono- 
plane, then experience may sometimes fail to be a 
sufficient guide. Cases have recently occurred in which 
the stability of some of the modern monoplanes has not 
been satis ry, because the rules developed from 
experience of the thin-wing biplane cannot be applied 

ciently well to the new type, and also because there 
exists comparatively little experimental data on the 
stability derivatives of the monoplane in comparison 
with the vast collection of such data for the older types 
of machine. Research is in hand to remedy this state 
of affairs, and to investigate fully the stability of typical 
modern machines. There is little likelihood, with the 
knowledge we possess, that dangerous instability will 
occur with a new design, but a great deal of time may 
be lost if new machines have to be modified after com- 
pletion in order to cure them of minor instability. An 
unstable machine can be flown safely, but the process 
is tiring to the pilot by reason of the constant demand 
on him for slight correction by the controls, and no 
machine can be considered really satisfactory unless it 
can be flown “ hands off ” over at any rate the greater 
part of its speed range. The modern tendency is to 
avoid servo-control if possible, and to rely on as delicate 
4n aerodynamic balance as can reasonably be attained, 
coupled with so-called trimming devices which 
enable the pilot to reduce the hinge moment on a control 
to zero for any steady condition of flight so that in 
maintaining that condition he is only called upon to 
make small control movements involving little effort. 
These “ trimmers,” or “tabs,” usually take the form 
of very narrow hinged strips on the trailing edges of 
rudder and elevators, operated by a separate lever or 
wheel under the pilot’s control. Applied to the 
elevators, they have now almost completely replaced 
the adjustable tail-plane of earlier machines as a means 
of trimming to any desired -_ of flight. From time 
to time unslotted machines have appeared which were 
reported to be as good as slotted ones with regard to 
lateral control in stalled flight, and to-day there is a 
einite tendency not to use tip slots. The whole 
“ituation is complicated by the increasing use of wings 
‘apered in plan form, the behaviour of such wings at 


form chord used on the older machines, The parallel 
wing stalls first at the centre of its span, the stall spread- 
ing outwards as the angle of incidence is further in- 
creased, so that the tips remain unstalled for a while 
and provide a certain amount of damping to a rolling 
motion. A very highly-tapered wing stalls first at the 
tips, the stall spreading progressively inwards to the 
centre. Attempts are being made to devise some 
form of rolling control that can be used effectively with 
full-span flaps. At the moment the commonest design 
is one with half-span landing flaps and conventional 
ailerons, and this provides sufficient flap effect for 
the loadings now in use, say, up to 25 Ib. per square foot. 
The future may force us to higher aad walt and then 
the use of full-span flaps for landing will become a 
necessity, and the accompanying difficulties of control 
will have to be solved. I have already referred briefly 
to the problem of flutter, and to the likelihood that the 

at increase of speed of machines now being built 
and the still higher — of the future will again bring 
it into prominence. It is accordingly desirable to study 
the general problem of the oscillations of dynamical 
systems obeying non-linear laws, and to apply the 
knowledge so gained to the flutter problems that arise 
in high-speed aircraft. There is here an opportunity 
for the application of mathematical research to a prac- 
tical problem. I can hardly leave the subject of aero- 
dynamic research without some mention of the investi- 
gations at present being carried out upon the nature of 
turbulence. Hot-wire anemometry has been employed 
to give records of the velocity fluctuations in turbulent 
flow ; the ultra-microscope has been used to watch and 
photograph the turbulent movements in free streams 
and close to surfaces ; and a method depending on the 
photography of the motion of minute spots of hot air 
— tiny electric sparks has been employed to 
‘ollow the details of the turbulent motion. Meanwhile, 
Professor G. I. Taylor, at Cambridge, has done a great 
deal to advance the statistical theory of turbulence, and 
his work has suggested a number of experiments. One 
of the difficulties of such experimental work lies in the 
fact that there is always initial turbulence in the air 
stream of a wind tunnel, and this, as we have already 
seen, complicates the interpretation of any experiments 
made on turbulence in the boundary layer. At the 
National Physical Laboratory we are at present design- 
ing a wind tunnel in which the flow shall be as free as 
possible from turbulence, and with means of creating 
regular turbulence of varying intensity as desired. 
With such a tunnel many investigations which are now 
difficult or impossible could be carried out, and would 
undoubtedly do much to advance knowledge of the 
subject. 








ACTION OF SOLUTIONS OF SODIUM 
SILICATE AND SODIUM HYDROX- 
IDE AT 250 DEG. C. ON STEEL 
UNDER STRESS.* 

By W. C. Scurorper and A. A. Berk. 


PracticaL experience has shown that at elevated 
temperatures solutions containing sodium hydroxide 
may attack stressed steel in a manner that cannot be 
explained in terms of ordinary corrosion, and as the 
ductility of the metal has been greatly reduced duri 
the reaction, the entire phenomenon is usually call 

‘“‘ embrittlement.” Thus, after several years of opera- 
tion caustic evaporators have been so badly embrittled 
that rivets can be cracked off with a blow from a 
hammer. Since fine in ular cracks are almost 
always present in the zone of fracture, it has often 
been assumed that a process of selective corrosion in 
grain boundaries is responsible for the failure, 
although this has not been clearly proved experiment- 
ally. Concentrations of sodium hydroxide below those 
necessary for the uniform, rapid attack of the steel 
surface are reported to be most effective in producing 
embrittlement. In the operation of steam boilers a 
similar type of failure has been found, mainly in riveted 
seams or other capillary spaces where the solution may 
become concentrated and where high stresses may also 
exist. It is believed that in such localised areas the 
dissolved solids may reach a value many times the 
few hundred parts per million prevalent in the body 
of the boiler. While this type of boiler failure has 
been the subject of investigation for a period of twenty 
years, an understanding of its mechanism and a 
rational basis for complete protection have not yet 
been secured. To procure this information the present 
investigation was begun under a co-operative agree- 
ment between the Joint Research Committee on Boiler 
Feedwater Studies} and the United States Bureau of 
Mines. 
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Although the investigation is in its early stages, 
silica has been found to play such a totally unexpected 
rt in the embrittlement phenomenon that it seems 
highly desirable to indicate at the present time the 
progress of the research. It has been found that sodium 
ydroxide alone in water produces no marked effect on 
the ability of steel to carry a load in pure tension, but 
that the addition of a small quantity of sodium silicate 
markedly reduces the load that can be sustained. When 
steel specimens are subjected to both tension and 
bending, with a line of stress concentration, while in 
contact with solutions of sodium hydroxide and sodium 
silicate, failure has resulted at less than one-third the 
load that can be supported in water alone. 

The essential procedure followed in the investigation 
consisted in stressing steel specimens in a small bomb 
or autoclave while ‘they were in contact with water or 
aqueous solutions at an elevated temperature. The 
load was apeen by means of a lever system. The 
distinction between rapid failure in some cases and no 
failure, over periods up to 43 days, in others, supple- 
mented by microscopic examination of the fractures 
obtained, has been used to determine the effect of the 
composition of the solution. The test piece consisted 
of a tubular specimen closed at one end and the load 
was applied 5 ces of a push rod passing through 
the centre. is specimen eliminated the necessity 
for a packing gland, thus obviating both leakage and 
the possibility that the gland might exert sufficient 
friction to cause a serious error in the load actually 
applied to the test piece. The fact that the tubular 
specimen, as compared with a solid one, had a higher 
ratio of surface exposed to solution to cross-sectional 
area of metal was also considered to be an advantage. 
Two types of test specimen were used. The one, 
termed “ concentric-ground,” was carefully prepared 
to ensure a uniformly-distributed tensile load, with a 
minimum of bending. A reduced section was ground 
in the central portion of the outer surface of the 
specimen with a fine emery wheel running parallel to 
the length to eliminate surface scratches perpendicular 
to the direction of application of the fad” In the 
second, or grooved, specimens the outer and inner 
cylindrical surfaces were concentric, but a groove was 
cut on an axis displaced 0-010 in. from the axis of 
these surfaces, The groove was cut round the outer 
circumference and half-way along the gauge length of 
the test piece. The radius at the base of the groove 
was 0-0056 in., and the maximum depth of the ve 
was 0-025 in, The test pieces were machined from a 
1-in. plate of boiler-flange steel prepared by Messrs, The 
Carnegie Steel Company. The physical properties of 
the steel in the region from which the test specimens 
were taken are shown in Table I and the chemical 
analysis in Table II. All of the tests described in 


TaBLe I.—Average hd Properties of the Boiler-Flange 
Steel 








at Room Temperature and 250 deg. C.* 
Yield Tensile Red 
Temperature, Point, | Strength, | Elonga- — 
deg. C. tonst per | tons per tion, rea, 
sq. in sq. in. per cent, | Pe cont. 
Room .. $4 12-5 26-0 40 63 
250 we os 9-4 30°8 33 53 











* Tests carried out on Standard A.8.T.M. specimens, 
t 2,240 Ib. 


TaBLE II,—Chemical Analysis of Boiler-Flange Steel.* 











Constituent. | Per cent. 
Carbon 0-17 
Manganese 0-47 
Phosphorus 0-021 
Sulphur 0-039 





* Ladle analysis supplied by manufacturer. 


this paper were conducted at 250 deg. C., corresponding 
to a gauge pressure for water of 38 atmospheres 
(482 deg. F., 561 lb. per square inch). 

Tests with Concentrically-Ground Specimens.—Two 
series of tests were carried out with concentrically- 
ground specimens ; the first to compare the action of 
pure sodium-hydroxide solutions with action of 
water, and the second to determine the specific effect 
of added sodium silicate. The results obtained with 
the ground specimens, when in contact with water 
and with 25 per cent, sodium-hydroxide solution, 
showed that a tensile load of about 36-8 tons per 
square inch was required to produce failure in short- 
time tests under the progressively-increasing load. 
These tests were conducted by placing the test piece 
and solution in the bombs, bringing the temperature 
to 250 deg. C., then slowly adding weights to the end 
of the lever arm until failure occurred. The steel was 
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under load about 2 hours. The fact that the tensile 
strength indicated is higher than that shown for the 
standard solid specimens at 250 deg. C. in Table I may 
be attributed to the differences in shape of specimen 
and rate of loading. These results were checked in an 
oil bath in the tensile-strength testing machine, and 
good agreement was obtained. It should be empha- 
sised that contact with a concentration of sodium | 
hydroxide of 25 grams per 100 grams of water did not 
lower the short-time breaking strength as compared 
with the value obtained in water. 

Further results showed that three specimens in 
water and in 25 per cent. sodium-hydroxide solution, 
subjected to a steady load of 33-5 tons per square inch, 
did not fail in periods up to 43 days. Comparison with 
the previous paragraph indicates that this average 
applied stress is within 3-3 tons per square inch of the 
load required for failure. From these results it can 
only be concluded that contact with a solution of 
sodium hydroxide, under the conditions and concen- 
trations indicated, does not produce any marked effect 
on the tensile load the steel can sustain. These results 
are at complete variance with those obtained by 
Straub, who found that tensile loads slightly above the 
room-temperature yield point would cause failure when 
the steel was in contact with approximately this con- 
centration of sodium hydroxide at 500 Ib. gauge pres- 
sure. Ulrich, in Germany, found, however, that steel 
under these conditions would carry for a long period 
a tensile load more than 50 per cent. higher than the 
room-temperature yield point. Two investigations 
conducted in the United States from 1932 to 1934 also 
indicated that sodium hydroxide in concentrations up 
to 50 grams per 100 grams of water did not produce a | 
measurable effect on the ability of steel specimens to 
carry a tensile load. 

In the first attempt to explain these differences, 
samples of steel were exchanged with Professor Straub, 
but the respective results were unaffected. Professor 
Straub later advised the authors that in two tests 
with chemically-pure sodium hydroxide he had been 
unable to produce failure of his specimens under 
conditions that previously had resulted in rapid failure 
when he had used commercial sodium hydroxide. The 
latter grade of material had been used by him in most 
of the tests reported. Professor Straub kindly provided 
the authors with some of this material, and in a series 
of tests with it on concentric-ground specimens, failure 
was found to occur in a few hours at loads as low as 
24-5 tons per square inch, whereas no failure had 
previously been obtained with chemically-pure sodium 
hydroxide in 43 days under a load of 33-5 tons per 
square inch. Some of the specimens failed at the 
radius near the top or bottom instead of in the ground 
section in the middle. This probably resulted from a 
slight concentration of stress at these radii, but since 
microscopic examination of such specimens indicated 
that the ground section was also cracked in almost 
every case this is not believed to be important. From 
these results it may be concluded that, either the com- 
mercial sodium hydroxide contained some impurity, 
which caused or perhaps catalysed the reaction to 
produce failure, or that the chemically-pure solution 
contained some substance that inhibited the reactions. 
The weight of evidence was toward the first view, and 
subsequent results proved that this was correct. 

An analysis of the commercial sodium hydroxide is 
given in Table III. A quantitative determination was 





Taste IIl.—Analysis of Commercial Sodium H ydrovide. 


Quantitative Analysis Qualitative Analysis 


| action of the silicate-hydroxide solutions is the produc- 





Component Per cent Component Per « 


05:-0° | Heavy metals 
2-10 | Arsenic 

0-57 Sulphides 
0-64 Magnesium 
0-05 Peroxide 
Cyanides 

| Sulphates 


NaOH 

NaoCO 

Natl 

NaeSiOs 

ReOx( AloOx) 
(Fees) 

Ca Trace 


* Not corrected for ReOs or NapSiOs. 
+ Determined by evolution 


performed for all components present in appreciable 
concentration, and a qualitative analysis was made for 
a number of other components. Quantitative analysis 
of the chemically-pure sodium hydroxide, which was | 
stored as a saturated solution in a paraffined bottle, | 
indicated 0-2 per cent. sodium carbonate and 0-02 per | 
cent. sodium silicate. These values are approximately | 
one-tenth and one-thirtieth of the amounts of the same 

| 





compounds found in the commercial sodium hydroxide. 
The chemically-pure material contained 
quantities of sodium chloride and R,0,. 
analyses as a guide, the salts present in the commercial 
sodium hydroxide were added to solutions of the| 
chemically-pure substance, with the result that only | 
the solutions that contained sodium silicate caused | 
the failure of the concentrically-ground specimens. 


negligible 
With these 


| of water do not produce any significant effect on the 
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A large number of microscopic examinations have 


been made of specimens broken in sodium hydroxide | 


solutions and in sodium silicate-sodium hydroxide 
solutions. One of the chief characteristics of the 


tion of a large number of almost completely inter- 
crystalline cracks in the steel. From these results it 
seems entirely safe to conclude that sodium silicate- 
sodium hydroxide solutions produce an effect on steel 
in tension entirely different from or greatly accelerated 
beyond that produced by sodium hydroxide alone. 
Tests with Eccentrically-Grooved Specimens.—In prac- 
tice, embrittlement is found to occur most frequently 
in regions in which the steel can suffer a local stress 
concentration ; for example, under the head of a rivet 
or around a rivet hole, where it is likely that the 
stress will not be pure tension, but tension combined 
with bending. The eccentric-grooved specimen was 
intended to produce similar conditions of stress concen- 
tration with a test piece that was as reproducible as 
possible. The results indicate that both chemically- 


pure sodium-hydroxide solutions and sodium silicate | was done did not allow sufficient time for adequate 


sodium hydroxide solutions have a much more pro- 
nounced effect on this specimen with localised stress than 
on the concentric-ground specimen with more uniform 


| the h 





stress distribution. 


Taste IV.—Failure of Eccentrically-Grooved Specimens | 
in Solutions Derived from Pure Quartz and Sodium 


Hydroxide. 
25 grams NaOH per 100 grams H20. 


| 
| NapSiOs, 
Grams per 
100 grams H20. 


Temperatu 





Average Applied om 2, 
Stress. Failure. 


Tons per sq. in. 
‘*Se 
13-40 


The results of two tests showed that the eccentricall y- | 


re, 250 deg. C. | 


grooved specimen will sustain a tensile load of 29 tons | 


per square inch in water for at least 15 days. Further | 


tests showed that the stock 25 per cent. solution of 


chemically-pure sodium hydroxide containing only | 
0-02 per cent. of Na,SiO, markedly reduced the load | 


that could be sustained, failure occurring at loads as 
low as 22-3 tons per square inch. There was some 


tendency for the time of failure to increase as the load | 


decreased, but this was not regular or marked. From 
these results it is not apparent whether the sodium 
hydroxide alone was responsible for the lower load that 
could be carried or whether this effect arose from the 
0-02 per cent. Na,SiO, present. It is hoped to deter- 
mine this before the investigation is concluded. 
tions of sodium silicate to the sodium-hydroxide solution 
produced failure at loads as low as 9 tons per square inch. 
This is a striking example of the effect of these silicate- 
hydroxide solutions; this specimen, which has a 
breaking load of approximately 31-25 tons per square 
inch in water, will not even sustain a load of 9 tons 
when in contact with the solution containing both 
sodium hydroxide and sodium silicate. The two tests 
in Table IV were made to eliminate the possibility of 
the introduction of any impurity with the sodium 
silicate. Samples of pure quartz were secured from 
two different sources, fused with the chemically-pure 
sodium hydroxide in nickel crucibles, and dissolved in 


Addi- | 





water, and this solution was then used to introduce the 
silicate in the bombs. Failure occurred in approxi- 
mately the same time as with the silicate solutions | 
previously employed, so that it seems safe to conclude 
that the latter contained no impurities which produced 
any marked effect on the reactions. 

Conclusions.—At 250 deg. C. sodium-hydroxide con- | 
centrations up to 25 grams or 50 grams per 100 grams | 


tensile load that steel specimens will sustain. 
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ydrogen released by the action of the solutions 


on the steel is a very important factor. It is difficult, 


| however, to see the exact. part played by the silicate 
| in such a process. 
| the 


| investigations. 


It is hoped to be able to determing 


mechanism of the reactions during further 








JIG FOR CALLIPER MICROMETER. 


THe accurate use of the ordinary hand calliper 
micrometer is an operation requiring some length of 
time, so that when mass-production work is being 
handled the job is apt to be slowed down. The accom. 
panying illustration shows a simple jig devised to 
provide rapid checking of the machined parts so as 
to keep pace with the rate of production. The opera- 
tion in hand was the finishing of steel bushes, The 
bushes were turned on a mandrel, two of which were 
in use, the finished bush being unloaded from one 
and a fresh piece loaded on it while turning was 
proceeding on the other. The rate at which the turning 








checking for parallelism if the micrometer and work 
were held in the hands in the customary manner. The 
jig was made of sheet metal folded into a U-shape and 
notched at the bend to admit the bow of the micro- 
meter with a fit sufficiently tight to keep the two parts 
together. The other edge of the jig was also notched, 
the length of the notch being twice that of the bush 
minus the diameter of the micrometer spindle, The 
double support formed by the edges of the folded plate 
effectively centred the bush, the micrometer anvil 
being adjusted to suit. The method of operation will 
be clear from the illustration. The bush is laid in the 
notch of the jig as shown, one end being just under 
the micrometer, and is then pushed along to the other 


lend of the notch, by which time the whole length is 


The device proved to give both accurate and 


tested. 
We are indebted to Mr. H. 


rapid results in practice. 


| Moore, 328, Cope-street, Hamilton, Ontario, Canada, 
| for the photograph reproduced. 








INDUSTRIAL AND Marine Ow Enernes.—lIn a special 


Addi-| number of the Bulletin Technique du Bureau Veritas, 


tions of small amounts of sodium silicate to the sodium | supplementary to a recent issue, heavy-oil engines for 


hydroxide greatly reduce the tensile load that can be 
carried. On specimens subject to both tension and 
bending with a line of stress concentration the load 


that could be carried at 250 deg. C. was reduced from | ‘ 


29 tons per square inch in water to less than 9 tons per | 
square inch in sodium hydroxide-sodium silicate solu- | 
tions. 


solution has indicated that one of the characteristic | 
effects of the presence of the silicate was the production 
of a large number of fine, intercrystalline cracks in the 
metal near the fracture. The failure to recognise the 
part played by sodium silicate in the embrittlement of | 
steel and the use of sodium hydroxide solutions that 
contained from very little to relatively large amounts of 
sodium silicate has resulted in many conflicting data 
regarding this type of failure. With a knowledge of the 
action of the silicate, it is now possible to correlate 
many of these data. Up till the present no explanation 
backed by adequate experimental evidence has been 
advanced as to the reactions that produce embrittle- 
ment. Considerable evidence is available to show that 





Microscopic examination of the specimens | vant 
which failed in the sodium hydroxide-sodium silicate | actu 


| locomotives 


industrial and marine use are reviewed. In a review of 
Diesel engines for central power station work, Dr. M. H 
Blanche first refers to the general developments in this 
lirection that have taken place, and afterwards dis- 
cusses various installations in more detail. Other 
articles on the same subject are devoted to the conditions 
under which Diesel engines can be employed with ad- 

e in such stations, and a survey of the stations 
ally in service. Recent developments in heavy-oil 
marine engines are dealt with by M. Robert Sulzer, the 
author discussing the various proposals which have been 
made to group up to twenty engines to obtain the power 
requisite for large vessels. This article is followed by one 


| summarising the progress made in the application of the 


engine to marine propulsion. Heavy-oil 
and railcars are also discussed in two 
articles, and these are followed by a very detailed dis 
cussion of the types of engine used for road services 
Other articles deal with heavy-oil engines for aircraft, 
and for use on the inland waterways of France, and the 
issue concludes with a number of miscellaneous articles 
on such subjects as industrial installations and oil-engine 
auxiliaries. The price of the special number is 20 franes, 
and the address of the Bureau Veritas is 31, Rue Henri- 
Rochefort, Paris. 


heavy-oil 
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We now deal with the main turbines and gearing, | 
arranged in the two main engine rooms, whose 

sitions are indicated in Figs. 2 and 14, Plates 
XXXI and XXXIII, ante. Fig. 50, Plate XX XIX, 
is a view of the after main engine room, while an 
elevation, plan and section are given in Figs. 51 to 
62, Plate XL. Figs. 63 and 64, Plate XLI, show 
the two manceuvring platforms. 





Marin TURBINES AND GEARING. 


Each of the four safts is driven by an independent | 


set of four impulse-reaction turbines through single- 





In each set of turbines, of which Figs. 66 to 69, 
pages 576 and 577, are typical drawings, there are 
one high-pressure impulse-reaction turbine, two 
intermediate pressure turbines of the reaction type, 
and a low-pressure turbine, also of the reaction type. 
Each turbine drives a separate pinion which engages 
with the main gearwheel, two turbines being placed 
on the forward side of the gear-case and the other 
two abaft it. In the forward engine-room the usual 


| practice is followed of placing the high-pressure 


turbine at the forward end, adjacent to the control 
platform, but in the after engine-room this arrange- 








Srncie-Repvuction Gears For MaIn TURBINE. 


Fie. 65. 


reduction gearing, the machinery for the outer screws ; ment is reversed, and the rather unusual feature is 
being arranged in the forward engine-room, and | presented of low-pressure turbines placed forward 
that for the inner shafts in the after engine-room, | of the high pressure. 

which, as shown in Figs. 51 and 52, is separated| In the forward engine-room the high-pressure and 
from the forward engine-room by a watertight | first intermediate-pressure turbines are placed at 
bulkhead at frame 112. As mentioned earlier, | the forward end of the gear-case, the high-pressure 
the designed pressure at the boiler stop valves is| turbines being inboard; and at the after end of the 


400 lb. per square inch, and the steam is super-|gear-case are the second intermediate-pressure and 
heated to 700 deg. F. The turbines have, therefore, | low-pressure turbines, the latter being inboard, with 
been designed to take steam at an inlet pressure of | the forward condensers between them. In the after 
350 Ibs. per square inch gauge, at that superheat | engine-room the second intermediate-pressure and 


temperature, and to exhaust at a pressure of 0-5 lb. | low-pressure turbines are nearest to the control 
per square inch absolute. The steam conditions are platform, which is arranged against the bulkhead 
thus fully in accord with the latest standards of | separating the two engine-rooms, with the low- 
marine practice; and, as regards the temperature pressure turbines outboard and the condensers in 
and pressure at the turbines, are slightly in advance | the wings. The high-pressure and first intermediate- 
of the Normandie’s figures of 23-5 kg. per square | pressure turbines are at the after end of the engine- 
centimetre (335 Ib. per square inch), and 325 deg. C.| room, the high-pressure turbines being outboard. 
(617 deg. F.), although the boiler pressures are the | All four main engines are available for astern work- 
same. |ing, each containing a high-pressure astern turbine 








incorporated in the casing of the second intermediate- 
pressure ahead turbine, and a low-pressure astern 
stage in the low-pressure ahead turbine casing. 

Four views of a complete set are shown in Figs. 70 
to Fig. 73, Plate XLII, and may be compared with 
the arrangement drawings reproduced on Plate XL, 
Fig. 51 to Fig. 62. The set illustrated is that for the 
starboard outer shaft, and is in the forward engine- 
room. In the first view, Fig. 70, the low-pressure 
turbine is seen in the foreground, with the second 
intermediate-pressure turbine behind it to the right. 
The corresponding view from the floor level, Fig. 71, 
shows the forward end of the set, with the high- 
pressure turbine on the right, surmounted by its 
nozzle valve control chest. The first intermediate- 
pressure turbine is behind, to the left, but is partly 
hidden by the worm-wheel of the turning gear. The 
worm, shown engaged, is mounted on a horizontal 
shaft which is axially located by a thrust bearing, 
the casing of which is attached to the forward seating 
of the high-pressure turbine. The electric motor 
operating the turning gear is not visible, being behind 
the set, but is arranged with its axis parallel to the 
main shafting, and drives through spur and worm 
gearing contained in the gear-box, the end of which 
projects to the left of the large worm-wheel. The 
turning gear is arranged between the high-pressure 
and first intermediate-pressure turbines in each of 
the four sets. It is, therefore, at the forward end in 
the forward engine-room, on an extension shaft 
from the main gearwheel ; but in the after engine- 
room, owing to the reversed position of the turbine 
units, it is on the direct line of propeller shafting 
between the gearcase and the main thrust block, 

The two illustrations to which reference has just 
been made are interesting as showing the great size 
of the units, but a better impression of the arrange- 
ment of the four turbines in relation to the gearcase 
is obtained from the two lower figures on the plate, 
showing views of the set from above, from the for- 
ward and after ends. In Fig, 72, the first inter- 
mediate-pressure turbine is seen to the left of the 
high-pressure turbine, with their respective for- 
ward journal bearings and adjusting blocks, Beyond 
is the gearcase, with a row of twelve sprayers on each 
pinion, supplied with oil through §-in. bore copper 
pipes from a ’bus-pipe 2}-in. bore. In the right-hand 
Fig. 73, the low-pressure turbine is in the foreground 
and the second intermediate-pressure turbine behind, 
the latter having mounted above it the nozzle-valve 
control chest of the high-pressure astern turbine. 
In the nearer of the twin exhaust branches of the low- 
pressure turbine can be seen the final row of reaction 
blading, beneath the four screwed stays bracing the 
flat sides of the branch. The blanked-off facing on 
the near side of the second intermediate-pressure 
turbine, below the horizontal casing joint, is the 
exhaust from the high-pressure astern turbine to the 
low-pressure astern stage within the low-pressure 
ahead casing, the inlet to which is just visible to the 
right of the after low-pressure turbine journal bear- 
ing. The large branch forward of the high-pressure 
astern exhaust, of which the ribbed flange can be 
seen, is the second intermediate-pressure exhaust 
to the low-pressure ahead turbine. The steam inlet 
to the first intermediate-pressure turbine can be 
seen between it and the high-pressure turbine in 
Fig. 72, but the connection from the first to the 
second intermediate-pressure turbine is not shown, 
being on the far side of the set. 

The steam admitted to the high-pressure ahead 
turbines through the four nozzle-control valves 
first through a two-row impulse wheel and thence 
through the reaction stages of the blading. In these 
stages, and throughout the first intermediate-pres- 
sure ahead turbines, end-tightened blading is fitted. 
In the second intermediate-pressure and the low- 
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pressure turbines the ordinary reaction blading is; unbalanced load, and any unbalanced axial thrust, heavily ribbed, with box section feet, and in the 
titted. All impulse blades are of stainless steel, | remaining is taken on spherical-seated Michell thrust | ship are mounted on strongly-constructed steel 


individually fitted into the grooves in rotor and cas- | bearings. An electrical indicator and alarm is at-|seatings built up from the bottom framing. 
ing. The reaction blading is of low carbon stainless | tached to the forward end of the governor to indicate The turbines are rigidly bolted to the gear-case at 
iron, assembled in segments. The blades are held at | any excessive fore-and-aft movement of the turbine |.their driving ends, and at the opposite ends are sup- 
the roots by a foundation wire and brazing. and are rotor in the event of failure of the thrust pads. ported on substantial pedestals of cast iron, which, 
secured in the grooves by serrated side locking The high-pressure ahead turbine casings, first | in turn, rest on plate seatings, being free to expand 
strips. The astern turbines consist of impulse stages | intermediate-pressure casings, and the high-pressure | individually away from the gear-case. 
only, with three rows each in the high-pressure and | astern sections of the second intermediate-pressure In the description of the main boilers and their 
low-pressure stages. The partitions in the impulse | turbine casings, are of cast-steel, the remainder of | arrangement in the ship, which appeared in last 
nozzle plates are of stainless steel, cast in place, the | the turbine casings being iron castings. Each high-| week’s issue of ENGINEERING, it was mentioned 
plates themselves being of cast steel for the high-| pressure casing comprises three castings, the lower | that Nos. 2 and 4 boiler rooms supply steam to the 
pressure turbines, but of cast-iron for the low-pres- | half being in two parts with a circumferential joint. | turbines in the forward engine room, and Nos. 3 
sure astern turbines. The intermediate pressure casings are somewhat/and 5 boiler rooms serve the after engine room. 
The rotor spindles for the high-pressure, inter- | lighter than the high-pressure end casing, and com- | Of necessity, the steam pipes to the after engines 
mediate-pressure and low-pressure turbines, the} prise four castings, two for the top half and two! must pass through the forward engine room, but 
impulse wheels, dummy wheels, and, in the case of | for the bottom half. japart from this the two systems are as distinct as 
the intermediate-pressure and low-pressure turbines,| The main gearing is of the usual double-helical | though they were fitted in different ships. (n 
the reaction-stage wheels, are of 31-35 tons forged | single-reduction type, with forged steel spindles and | the forward engine-room bulkhead, at frame 136, 
steel, To assist in eliminating vibration all the rotors | wheel rims. A typical pair of wheels and pinion are | there are four self-closing emergency stop valves. 
were dynamically balanced in a special machine, | shown in Fig. 65, on page 575. The gear teeth| three of 16-in. bore, and one, the outboard valve 
which required to be altered considerably to provide 'were cut on hobbing machines fitted with creep | on the port side, 16}-in. bore. The two outboard 
sufficient power to rotate the low-pressure rotors, | mechanism, and have a pitch of | in. The helical! valves are in the direct steam lines to the after 
weighing about 42 tons each. The low-pressure | angle is stated to be about 30 deg. Each turbine | engine room, and as they are fitted with hand- 
turbines, being of the double-flow type, are naturally | drives its pinion through a flexible claw coupling, | wheels, can be used, if necessary, to shut off the 
in axial balance, but provision had to be made to/the drive being of the quill type, in which the| steam supply to the after main engines from the 
balance the other rotors against the reaction of the | pinion is hollow and attached to an internal shaft {forward starting platform; but this is the full 
steam. Dummy cylinders are, therefore. fitted in all! at the end remote from the turbine, to provide a! extent of the interconnection, as there is no control 
except the low pressure turbines, to reduce the | greater resilience. The gear-cases are of cast iron, ! of the forward turbines from the after engine roon 
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In conjunction with the following description of 
the main steam connections in both engine rooms, 
reference should be made to the elevation, Fig. 51, 
the plan, Fig. 52, and the various sections, Figs. 53 
to 62, on Plate XL. The two inboard emergency 
stop valves in the steam mains from Nos, 2 and 4 
boiler rooms to the forward engine room are con- 
tained in a common chest, on either side of a 
central division in which is a 12-in. screw-down 
cross-connection valve, by means of which the 
two steam lines can be kept separate if desired, 
or either may be used to supply both sets of turbines. 
From a 16-in. bore branch on each side of the chest, 
the steam is led by corrugated bends to a 16-in. 
ahead manceuvring valve, with which a steam 
strainer is incorporated, and thence through 
further corrugated bends and a separate strainer 
to the nozzle control chest of the high-pressure 
ahead turbine. 

From the high-pressure turbine, the steam 
exhausts through two short bends with an expansion 
piece between, to the inlet of the first intermediate- 
pressure turbine. The lead from the first inter- 
mediate-pressure exhaust to the second inter- 
mediate-pressure inlet is on the outboard side of 
the set, and consists of two bends united by a 
straight length in which are two expansion pieces 
and an emergency isolating valve. The exhaust 
from the second intermediate-pressure turbine 
passes by a short direct connection and an expan- 
sion piece to the adjacent low-pressure turbine, 
and so to the condenser. 

For astern working, a 12}-in. astern master valve 
and a combined manceuvring valve and strainer of 
the same bore are mounted on the steam side of 
the ahead manceuvring valve, whence 12}-in. solid- 
drawn steel pipes lead aft and round the after end 
of the low-pressure turbine casing to a strainer 
attached to the high-pressure astern nozzle-control 
valve chest on the astern steam belt incorporated 
in the second intermediate-pressure ahead turbine 
casing. A short taper pipe and expansion piece 
connect the high-pressure astern exhaust to the 
inlet of the low-pressure astern turbine, in the 
after end of the low-pressure ahead casing. 

The steam supply and control arrangements in 
the after engine room are similar in principle to 
those in the forward engine room, with such modifi- 
cations in lay-out as are necessitated by the different 
arrangement of the two main turbine sets. The 
main steam leads through the forward engine room, 
16}-in. bore on the port side, and 16-in. bore on 
the starboard side, are taken aft about 16 ft. on 
tither side of the keel line to turn inboard at right 
angles abaft the forward condensers, and then aft 
‘gain to a triple valve chest on the after side of 
bulkhead 112. As in the forward engine room, 
the chest contains two emergency self-closing stop 
valves with a 12-in, screw-down cross-connection 
valve between them. The difference in bore 
between the port and starboard mains does not 


Fig.69. 


continue beyond this point, both self-closing valves 
being 16-in. bore. 

Owing to the reversal in plan of the main turbine 
sets in the after engine room, by which the high- 
pressure ahead turbines are located abaft the 
gear-case, a more compact arrangement of the con- 
trol valves has been possible. The 16-in. ahead 
maneeuvring valves and strainers are attached 
directly to the end flanges on the combined stop- 
valve chest, the long steam pipe to the high-pressure 
turbine on each side being taken out towards the 
wings and aft between the low-pressure turbine and 
the condenser, to join the strainer on the high- 
pressure ahead nozzle valve chest. The inter- 
connections of high pressure to first intermediate 
pressure, first to second intermediate pressure, and 
second intermediate pressure to low-pressure tur- 
bines repeat those in the forward engine room, 
except that, as the straight pipes from first inter- 
mediate-pressure exhaust to second intermediate- 
pressure inlet here run closely parallel, owing to the 
handing of the main engines and the fact that they 
are both on the inboard shafts, the isolating valves 
are placed at opposite ends of the straight lengths 
in order to allow a clearer passage between their 
large handwheels. 

Although the handing of the after turbine sets 
involves a greatly-increased length of high-pressure 
ahead steam piping, it confers a reciprocal advan- 
tage of somewhat lesser magnitude in permitting 
a much shorter lead of astern steam main. As 
before, the 12}-in. astern mancuvring valves and 
strainers, and the 12}-in. astern master valves, are 
bolted to flanges on the outboard side of the main 
manceuvring valves. This brings the outlet flange 
of the master valve practically into a fore and aft 
line with the flange of the steam strainer attached 
to the high-pressure astern nozzle-valve chest, so 
that a comparatively short and direct connection 
is possible. 

Special arrangements have been made for emer- 
gency working in the event of a turbine breakdown 
at sea. By closing the valve between the first and 
second intermediate-pressure turbines in any of 
the four sets, the high-pressure ahead and _ first 
intermediate-pressure turbines can be isolated from 
the second intermediate-pressure and the low- 
pressure. An 8-in. bore direct steam branch is 
provided on the second intermediate steam belt, 
and is normally blanked off; but by removing the 
blank flange and fitting an emergency connection 
between it and a corresponding flange on the high- 
pressure astern steam strainer, live steam can be 
admitted to the second intermediate-pressure 
ahead turbine by way of the astern steam main, 
and the second intermediate-pressure and low- 
pressure turbines used alone. Should such a 
mishap as stripped blading put the low-pressure 
turbine out of action, a blank flange can be inserted 
between it and the second intermediate-pressure 





turbine and an emergency connecting pipe between 
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another special branch on the second intermediate- 
pressure ahead casing and the low-pressure exhaust 
trunk, so that the steam passes from the second 
intermediate-pressure turbine direct to the con- 
denser. 

Duplicate emergency governor gear is fitted to 
each of the turbines to cut off the supply of steam 
in the event of the speed exceeding the designed 
maximum, the governors acting through the 
medium of the lubricating-oil system upon the 
main bulkhead emergency stop valves. Relief 
valves are fitted to the main turbines at five points. 
On the high-pressure ahead impulse stage and the 
first intermediate-pressure turbine inlet belt, 3-in. 
bore valves are fitted, loaded respectively to 300 Ib. 
per square inch and 175 lb. per square inch, and 
3}-in. valves on the high-pressure astern turbine 
casing (40 Ib. per square inch), the second inter- 
mediate-pressure turbine inlet belt (65 Ib. per square 
inch), and the low-pressure turbine inlet belt 
(20 lb. per square inch), Gland steam is supplied 
to the turbines at the reduced pressure of 50 Ib. 
per square inch through slow-opening valves, with 
a steam strainer in series, at each end of each 
main engine, double glands being fitted on the 
spindles of the high-pressure and first intermediate- 
pressure turbines. The leak-off from the inner 
gland pockets of both these turbines is led to the 
steam belt of the low-pressure turbine. The piping 
from the high-pressure glands to the low-pressure 
belt is of solid-drawn steel, but the remainder of 
the leak-off system is of solid-drawn copper. 


Matn Turust BLooxs. 


The four main thrust blocks are of the Michell 
type, designed and constructed by Messrs. John 
Brown and Company, Limited, at Clydebank, and, 
apart from the necessary handing of fittings and 
connections, all four are identical. The blocks for the 
wing shafts are accommodated in thrust recesses 
built through bulkhead 112, and those for the ceritre 
shafts in similar recesses in bulkhead 87, which forms 
the after boundary of the after main engine-room. 
Details of the design are shown in Figs. 74 to 80, 
page 579, from which it will be seen that each block 
consists of top and bottom castings, strongly ribbed 
to resist deformation under load, containing the 
thrust bearing in the centre, with a journal bearing 
on either side to support the thrust shaft. 

The top and bottom halves of the body are of cast- 
iron, and are bolted together through flanges on the 
horizontal line of the shaft centre, 32 of the 44 2-in. 
bolts in the joint being fitted bolts. As a further 
precaution against relative movement the two halves 
are keyed, a steel key being fitted at each side 
on the transverse centre line; four of the cover 
bolts pass through each key, the outer pair being 
fitted bolts. The complete block is secured to ite 
seating by 32 fitted bolts, 2}-in. diameter, arranged 
along the sides and ends of the rectangular bottom 





flange. The block is finally positioned axially 
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between transverse stopper bars of 28-32 ton mild | sufficient flow of oil over their full length. Double 


steel, of a length equal to the full width of the 
block, which are attached to the seating by 28 2-in. 
fitted bolts through each bar. Taper wedges of an 
aggregate thickness of 3} in. are fitted between the 
stopper bars and the end flanges of the block. 

Against the flat ends of the cylindrical centre 
portion of the block, containing the thrust bearings, 
fit the two cast-iron thrust rings, which are made 
in halves secured together by 2-in. fitted bolts on 
the horizontal centre line, and are prevented from 
turning within the casing by steel keys on either 
side, fitted within the joint between the top and 
bottom halves of the body and projecting into the 
joint between the halves of the rings. Additional 
stoppers on the working faces of the rings, also at 
the horizontal centre line, prevent the rings of pads 
rotating under the drag of the thrust collar, trans- 
mitted through the oil films over the surfaces of the 
pads. 

Each block contains ten pads to take the ahead 
thrust and ten pads for astern working. Handing is 
not necessary between the ahead and astern pads 
in a given block, as the direction of relative motion 
between the thrust collar and the pad is the same 
in each case; but as two shafts have a right-hand 
rotation and two are left-hand, half of the total 
number of pads for the ship must be handed to suit. 
The complete equipment for the four thrust blocks, 
therefore, comprises 40 pads of each hand, and, in 
addition, ten of each hand are carried as spares. 
The pads are of a special hard cast-iron, lined with 
white metal, and are point-pivoted 1}4 in. behind 
the geometrical axis. The pivot consists of a case- 
hardened steel plug set in the thrust ring and 
rounded on the face to a radius of 14 in., which 
bears against a spring steel disc inserted in the 
back of the pad. The white metal is } in. thick, 
and is held in place by being cast into three circular 
recesses 3 in. in diameter and } in. deep. At all 
boundaries of the metalled surface the recessed 
face of the cast-iron pad is undercut for additional 
security. Of the total thickness of the pad, 
§ in. represents the projection of the spring disc 
above the back surface of the pad and a similar 
amount is the projection of the white metal beyond 
the front surface of the cast-iron at its periphery. 
A small portion of the pad area extends radially 
inwards beyond the inner periphery of the thrust 
ring, as shown in the detail, Fig. 78. 

To maintain the correct circumferential spacing of 
the pads, each has on either radial face two buffers, 
with their surfaces in line in the direction of their 
length—that is, radially from the shaft centre— 
but rounded in the direction of their depth, to 
obviate any tendency of one pad to lock with its 
adjacent pads and interfere with the freedom to tilt 
which is the fundamental characteristic of the 
Michell bearing. To facilitate the entry of the 
lubricating oil between the surfaces of the collar and 
the pads, the white metal is worked away at the 
leading edge of each pad, to a maximum of 0-025 in. 
At the trailing edge the white metal is rounded off. 
It may be mentioned here that the design allows 
for a total axial running clearance of 0-065 in. 

A circulated oil supply is provided through two 
oil inlets on the outboard side of the bottom cast- 
ing, the corresponding branches on the inboard 
side being blanked off. Drain connections are 
arranged at either end of the bottom casting, and 
an oil outlet branch is provided on the top of the 
cover casting. This branch is fitted with a restric- 
tion plug to avoid loss of oil pressure. The flow 
of oil is, therefore, from the oil supply connections 
to the spaces around the shaft, between the thrust 
rings and the journ.! bearings; thence inwards to 
the roots of the pads, radially between the surfaces 
of pads and collar, and so to the outlet, and also 
through holes drilled in the thrust ring, by which a 
lesser quantity can flow to the space between the 
pads and the thrust rings. At the same time some 
of the oil flows outwards through the clearances of 
the journal bearings and escapes at the ends to the 
oi] drains. 

The journal bearings which support the weight 
of the thrust shaft consist of cast iron shells in halves 
lined with white metal. The bushes are prevented 
from turning by screwed check pins in the usual 
manner, and are relieved at the sides to admit a 





oil baffles of east brass, made in halves, are fitted 
at each end of the thrust block, but there are no 
packed glands, as any oil passing along the shaft 
from the journal bearing in either direction should 
be thrown off by a swell on the shaft before it 
reaches the baffles, and has a free exit to the drains. 

Facings are provided on the block for poker gauges 
to measure the wear-down in the journals, thermo- 
meters, pressure gauge, test cocks and funnels, and 
a thrust alarm indicator. 


SHAFTING AND PROPELLERS. 


The main propelling shafting is hollow, and forged 
from high-tensile steel. In all there are 34 shafts, 
of an aggregate length of 1,024 ft. Fig. 81, on 
page 580, shows one of the tail-shaft sections, 40 ft. 
long, this view being taken in the works of the 
makers, Messrs. Thos. Firth and John Brown, 
Limited, Sheffield. The tail-shafts are connected 
to the intermediate shafting by muff couplings, so 
that they can be drawn out of the stern-tubes when 
overhauling. In Fig. 82, on the same page, is 
shown one of the thrust-shaft forgings, of which 
there were two, each forging being subsequently cut 
to form two shafts, 16 ft. 2 in. long, these also 
having been furnished by the Sheffield firm just 
mentioned. The tunnel shafts are carried in Michell 
journal bearings. Cooling water is supplied to 
the bearings by two upright centrifugal pumps, 
a connection from the system being also taken 
to the stern-tube of each line of shafting. The 
water service to the stern-tubes can be mixed 
with oil, a special oil pump being placed in the 
steering-gear compartment for this purpose. The 
tunnel space is also utilised to accommodate a 
ballast pump, which can be used in addition to 
fill the tourist-class swimming pool with sea water, 
and a set of calorifiers with its associated pumps, 
similar to the set at the other end of the ship, 
in the water-softening room. 

The propellers are four-bladed. They are stated 
to be the heaviest solid-type propellers yet cast, the 
finished weight of 35 tons each exceeding by more 
than 10 tons that of the next heaviest, those on the 
inboard shafts of the Empress of Britain. The 
bronze fairing cones weigh nearly a ton each. Over 
53 tons of bronze were poured in casting each 
propeller, the operation taking about 20 minutes. 
The casting was left in the mould for ten days to 
cool, before being faced, bored, planed and, finally, 
finished with rotary grinders and polishers. All four 
propellers turn outboard when steaming ahead. 
Two complete sets were made, differing slightly in 
pitch. The finer-pitched set, two of which were 
illustrated in Fig. 30, page 527, ante, were removed 
after the vessel docked at Southampton, the coarser- 
pitched set being fitted for the trials and retained 
for the maiden voyage. 


Marin ConDENSERS. 

The four main condensers are of the Weir regenera- 
tive type, and were constructed in the Clydebank 
shops of Messrs. John Brown and Company, Limited. 
One condenser serves each set of main propelling 
turbines, being arranged on the outboard side of 
the main engines in the aft engine room and inboard 
in the forward engine room. The body is of the 
well-base design, the automatic closed-feed con- 
troller (to which further reference will be made 
below in the description of the closed-feed system) 
being accommodated in the well. The illustrations, 
Fig. 83, on page 581, and Figs. 85 to 90, on page 588, 
relate to the port condenser in the after engine 
room, but those in the forward engine room are 
similar in all essential respects. In the following 
description, the particulars given are for one com- 
plete unit. 

Each condenser contains 13,780 solid-drawn 
tubes of 70/30 cupro-nickel, }-in, in external diameter 
by 18 w.g., and 15 ft. 6 in. in overall length, providing 
an aggregate of 41,000 sq. ft. of cooling surface, 
and maintaining a vacuum of 29 in. of mercury 
at maximum power output. The circulating water 
flows in two passes through the tubes, entering 
through two branches of 2 ft. 8 in. bore at the 
bottom of the water end, and discharging through 
two branches of 2 ft. 6 in. bore at the top, all the 
branches being at the after end of the condenser. 
The two inlet branches are joined by a breeches 





piece, which divides again to provide connections 
to the two main circulating pumps which serve 
each condenser, so that either pump can function 
alone if necessary. 

The condenser body is made of mild-steel plates 
? in. thick. The five plates forming the shell (two 
on the outboard side, two inboard, and one at the 
bottom) are of the full length of the body, so that 
there is no circumferential joint. The longitudinal 
joints are lapped. The remaining two longitudinal 
plates, forming the top of the exhaust steam inlet 
bend, are also in one length, and are similarly joined. 
Externally, the shell is supported by seven Z-bar 
stiffeners, 8 in. by 3} in. by 3} in., strengthened 
over the greater part of their length by 5 in. by 
4-in. angles reversed on the outer flange of the Z. 
All seven of these stiffeners are continued under the 
bottom of the shell, but with a change of section, 
those at the centre and the two ends forming 
athwartship feet, of }-in. plate and 5-in. by 4-in. 
angles, and the intermediate stiffeners being 
extended as brackets to the longitudinal attach- 
ments to the seating, which are also 5-in. by 4-in. 
angles. All the holding-down bolts are 1% in. in 
diameter, six at the after end being fitted, and the 
remaining 98 in clearing holes, to allow the shell 
to expand when heated by the incoming steam. 
The expansion takes place in a forward direction, 
i.e., away from the circulating water inlet and outlet 
branches. 

The ends of the body are formed of three plates 
those at the top, on either side of the exhaust steam 
branch being ? in. thick, while the lower end plates, 
to which the tubeplates are attached, are 1} in. 
thick. The lower end plates are joined by a double- 
strapped butt joint on the vertical centre line, the 
straps being double-riveted. This joint is clearly 
seen in the illustration, Fig. 83, showing one of the 
condensers in the shop. The spaces between the 
flat ends of the shell and the sides of the exhaust 
bend are filled by fashioned throat plates { in. thick. 
The end plates are internally stiffened, along the 
inner margins of the large holes cut for the tube 
nests, by the attachment of 8-in. by 34-in. by 3}-in. 
channels, having their upper ends secured by lugs 
to the throat plates, and their lower ends carried 
down to the bottom shell plate. In the web of 
each of these channels, 16 elongated holes are cut 
to facilitate the free flow of vapour and avoid 
pockets. The two ends of the condenser are also 
stiffened by six screwed stays, four passing through 
the butt straps of the end plates on the vertical 
centre-line, and the other two through pads in the 
approximately triangular area between the upper 
parts of the tube nests. Where they pass through 
the ends, and also through the intermediate dia- 
phragm plates, the stays are 2 in. in diameter, and 
screwed six threads per inch, with nuts on either 
side of the plates, and washers under the end plate 
nuts. Between the screwed portions they are 
reduced to 1{-in. diameter. To ensure airtightness, 
the metal of the end plates, straps, and pads is 
caulked into the thread, and the resultant recess 
under the washers is filled with asbestos cord and 
putty. 

The brass diaphragm plates within the condenser 
are } in. thick, but in the exhaust steam bend, 
f-in. plates are used, the flat surfaces inside the 
bend being greatly stiffened by the horizontal 
division plates which distribute the flow of steam 
evenly over the tubes. The two upper rows of 
horizontal plates are § in. thick, and the lowest 
row } in. thick, the connections to the outer plates 
of the bend being by 3}-in. equal angles, and those 
between adjoining internal plates by 3-in. equal 
angles. The three horizontal plates, in conjunction 
with the three diaphragms, divide the cross-section 
of the eduction bend (which measures 13 ft. 9} in. 
by 7 ft. inside the plates) into 16 approximately 
equal ducts. The flange of the inlet branch is an 
angle 44, in. by 3} in., single riveted to the shell 
plating, and is connected to the exhaust branch of 
the low-pressure turbine through double-bellows 
expansion pieces, the security of the connection 
being maintained by I-section stays, one on each 
side, pin-jointed to stay brackets riveted to the 
plating. The end flanges of the shell, to which the 
end plates and covers are bolted, are 44-10. by 
3j-in. angle. 
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Before passing to the internal arrangement of the | 
condenser, mention may be made of the steady 
brackets. These differ in the forward and after 


engine rooms, owing to the different athwartship | 
positions of the forward and after condensers, and | 


also a considerable difference in available head- 
room over the top of the exhaust steam inlet bends ; 
but in each case they are two in number, and placed 
approximately in the planes of the outer division 
plates. The brackets on the after condensers can 
be seen on the drawings reproduced in Figs. 85 and 
86, and consist of 14-in. plates attached to the top 


plate of the bend by 3}-in. equal angles, and to | 


the ship’s structure by a bracket of 1}-in. plate 
riveted to l-in. plates 10 ft. in length, measured 
athwartship, and wide enough to span a full frame 
space. At this position the deck is carried on 
10-in. channels, the frame spacing being 36 in. 
The brackets for each condenser therefore secure 
it to four deck beams, and form a comparatively 
rigid attachment. In view of the 36-in. span 
between frames, however, an additional 10-in. 
channel is provided between the frames, and 
parallel to them, connecting the l-in. bracket 
plate with the deck plating. 

The arrangement of bracketing for the forward 
condensers is affected by their position partly 
under E deck, but partly under the engine-room 
hatch. Under the deck a heavy bracket of 1}-in. 
and 1}-in. plates is extended to the web of the 
18-in. longitudinal girder which forms the boundary 
of the hatch opening, a plate stiffening bracket 
being attached at the other side of the longitudinal, 
and to the underside of the deck. At the forward 
steady bracket, which falls approximately on the 
line of frame 122, the web plate is carried up to the 
side of the engine-room hatch, some 8 ft. above 
the top of the eduction bend. 

The intention in the design of the regenerative 
condenser is that the condensate shall be extracted 
at a temperature as nearly as possible that of the 
incoming steam, and therefore shall be almost 
entirely free from air in solution. To this end the 
tubes are so disposed as to provide a wide steam | 
lane to the bottom of the condenser, so that the | 
condensed water, in falling from the tubes, is heated 
by direct contact with the exhaust steam flowing | 
down the lane. In the condensers of the Queen 
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Mary, as the illustrations show, the tubes are plates are } in. thick, attached to the diaphragm 
arranged in two main nests inclined on either side plates by 2}-in. equal angles and }-in. through bolts, 
of the vertical centre line. The steam entering | and to the tube plates by similar angles and collar- 
through the uppermost row of ducts in the inlet | studs. To ensure airtightness a layer of jointing 
branch is directed to the top of the outboard nest, | material is inserted between the angles and the 
and the flow through the two lowest rows is led by | plates in each case, and as an additional safeguard 
the division plates to the tubes of the inboard nest ; | ayainst air leakage the toe of the angle adjoining 


but the flow in the second row from the top passes 
into the central lane and so to the bottom of the 
condenser body. 

The spacing of the tubes in each nest is also 
progressively reduced from top to bottom, varying 
the area of the steam passages according to the 
diminishing volume of the flow as condensation 
proceeds. The top rows, comprising 148 tubes, are 
spaced 4 in. apart in plan; the next 292 tubes are 
pitched 3 in. apart; below these are 496 tubes 
spaced 2 in. apart, and then 815 tubes at 1}-in. 
pitch. In all these sections the vertical pitch is 
1} in., and below them again are two sections, 
containing, respectively, 1,694 and 1,519 tubes, of 
l}-in. square pitch. The tubes listed above are 
not staggered, so that there is a clear passage to 
the bottom of the condenser between adjacent 
vertical files; but the familiar 60-deg. diagonal 
arrangement is adopted, though with the same pitch 
of 1} in., for the remaining 1,926 tubes, situated in 
the lower part of the body and near to the shell 
plating. The inlet ends of all the tubes are expanded 
in the tube plates anc bell-mouthed to facilitate the 
entrance of the circulating water. At the outlet 
ends the tubes are secured in the tube plates by 
metallic and fibre packings, with screwed ferrules. 
Details of both methods of fitting are shown in 
Figs. 88 and 90, page 588 

The majority of the diagonally-arranged tubes 
are behind plate baffles extending on either side 


for the full length of the condenser, and serve to | : 
cool the air that has been separated from the steam, | are brought as closely as possible to the centre line | are probably familiar to a majority of steam ener 
before it is extracted near the top of the baffles by | of the shell, the branches of the two boxes, where | neers, as the system has been extensively ado} 
the live-steam air ejectors. The baffles or cooler| they connect to the double breeches-piece, being! in recent large liners, especially those wit 


the shell is welded to it. Thus the space beneath 
leach cooler plate is divided into four air pockets, 


completely isolated from each other in the upper | 


| parts where the air collects, and each provided 


with its own 6-in. bore air-ejector suction connection. 

The tube plates are 1} in. thick, of rolled naval 
brass containing 62 per cent. copper, 37 per cent. 
zine, and 1 per cent. tin. In each tube nest there 
are 26 steel tube-plate stays 1} in. in diameter, the 
ends being reduced to 1} in. in the plates. The 
stays pass through clearance holes in the diaphragm 
plates, and as there are no intermediate nuts to 
| steady the diaphragm plates, such as there are on 
the end-plate stays, the tube-plate stays are of the 
| full diameter throughout and are left black. Gun- 
‘metal cap nuts are fitted. 

The water boxes at both inlet and return ends are 
of cast-iron, 14 in. thick in the walls. The inlet box, 
Fig. 86, is 2 ft. 6 in. long, and is stiffened by one 
circumferential rib. The gunmetal division plate 
is placed between the two sections of 1,694 tubes and 
1,519 tubes, previously mentioned, and from the 
point where it intersects the plane of the cooler 
plates is extended upward in that plane to the side 
wall of the box. A portable section continues the 
horizontal division plate across the water-box: 
The effect of this arrangement is that there is a 





return flow through approximately a quarter of the 
| diagonally pitched tubes in the triangular-section 
| air-cooling pockets beneath the baffles. The cireu- 





lating-water inlet branches of the outboard boxes | 
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3 ft. 6in. apart. Each circulating discharge having 
its own connection to the ship’s side, there is not 
the same occasion to hand the outlets, which are 
spaced at 6 ft. 6 in. on either side of the condenser 
axis. 

The cast-iron doors are in two main sections, 
covering the openings above and below the hori- 
zontal division plate in each water-box, and are 
provided with small access doors for inspection and 
cleaning purposes, to the number of 17 to each 
box. The large doors are very strongly ribbed to 
resist pulsation, two of the three ribs on the upper 
door being, in fact, fish-bellied box girders nearly 
16 in. deep at mid-length. The box-girder con- 
struction is also used to stiffen the lower door. 

The return water-box, Fig. 88, is of simpler con- 
struction than that at the inlet end, and calls for 
no more than a brief reference. As in the former 
case, it is of cast-iron 14 in. thick, and is provided 
with two main doors, of a design similar to those 
at the other end of the condenser, of equally heavy 
scantlings. There is, of course, no division plate, 
but in its place, to give a corresponding support to 
the narrow facing for the door joints, there 1s 4 
gunmetal frame or grating spanning the full width 
of the box. 

To conclude this description of the main con- 
densers, it may be stated that the overall height 
from the feet to the top edge of the exhaust-steam 
inlet flange is 26 ft. 5} in., and the overall width of 
the body, including the Z-bar stiffeners and their 
attached angles, is 18 ft. 2} in. The exhaust inlet 
flange is 9 ft. 3 in. from the vertical centre line of 
the body. Both steam and water spaces were 
subjected to a test pressure of 30 lb. per square 1" h. 


CLosep FEED SYSTEM. 
The principles of the closed circuit feed system 
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tube boilers, in which purity of the feed water is a 
first essential to a uniform high efficiency. It will 
be as well, however, to outline the main purposes 
and features before proceeding to describe its 
application to the Queen Mary. The objects are 
two-fold. The first is, to minimise internal corrosion 
of the boilers by thorough de-aeration of the feed 
water ; and the second, to promote the improvement 
of overall thermal efficiency by maintaining a high 
feed temperature and recovering as much as possible 
of the heat which would otherwise go to waste. 

_To eliminate corrosion due to the presence of 
air in the feed water, it is not only necessary to 
remove the air released in the condenser, but also 
‘© ensure that no opportunity occurs for the con- 
densate to become re-aerated during its subsequent 
passage from the condenser back to the boilers; 
and, to achieve the desired high thermal efficiency, 
it is not only requisite to deliver the feed to the 
boilers at a temperature as nearly as possible that 





‘orresponding to thé working pressure, but to 
extract the maximum possible amount of the lower- | 
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grade heat represented by the drains from auxili- 
aries as well as from the turbines themselves. The 
two requirements can only be reconciled by subject- 
ing the whole of the feed water, drains, and make-up 
feed to the de-aerating action of the condenser, and, 
by maintaining a completely closed circuit, avoiding 
any contact of the water with atmospheric air. 

With condensers of ordinary type there is always 
a small but continuous ingress of air, which is 
absorbed by the condensate, and if reciprocating 
air pumps are used this cannot be completely 
extracted. With a regenerative condenser, however, 
in which the temperature of the condensate is 
practically that of the incoming exhaust steam, an 
oxygen content as low as 0-02 c.e. per litre can be 
maintained indefinitely, and zero oxygen is not 
unknown. For adequate de-aeration, therefore, 
the regenerative condenser is an essential part 
of a closed circuit feed system, apart from the 
thermal advantage it confers by delivering the 
condensate at a higher temperature than is possible 
with the ordinary design. 
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The Weir system, as fitted in the Queen Mary, is 
shown diagrammatically in Fig. 84, on page 582. 
The number and location of most of the auxiliaries 
forming parts of it can be seen in the arrangement 
drawings of the machinery spaces, but in the follow- 
ing description of the system it is proposed merely 
to indicate the positions of the different units 
in the complete cycle, reserving until later the 
various particulars of their design. 

As mentioned in the description of the condensers, 
these are of the weil-base type, with a wide central 
steam lane by which a flow of steam at the full 
exhaust temperature is led to the bottom of the 
condenser to avoid cooling of the condensate. 
It is stated that the temperature of the condensate 
in the wells is guaranteed under all variations in 
duty to be within 2 deg. F. of that corresponding 
to the vacuum, measured at the turbine exhaust 
flange. The wells are of sufficient capacity to 
allow for normal fluctuations in the flow of feed 
water, and each contains an automatic float- 
operated controller. If the level falls, owing to a 
sudden increase in the demand by the feed pumps, 
the controller allows additional water to be drawn 
from the feed tank; and as this make-up supply 
enters the circuit by way of the condenser, it is 
immediately de-aerated. If the demand slackens, 
causing the water level to rise in the well, the con- 
troller allows the extraction pumps to withdraw 
the excess and discharge it to the feed tank through 
overflow valves. Both operations are entirely 
automatic, no hand regulation being necessary. 

The condensate is extracted by electrically- 
driven two-stage centrifugal pumps of the vertical- 
spindle type, a design which enables the fullest 
advantage to be taken of the static head available 
below the condenser. Thence it circulates first 
around the tubes of the coolers which are incor- 
porated with the steam-jet air ejectors employed 
to evacuate the condenser, and from them passes 
to a drain cooler, in which its temperature is raised 
by an exchange of heat from the combined drains 
of a low-pressure feed heater, forming the next 
stage in the system. At this point the condensate 
has reached a temperature of approximately 
115 deg. F., which is raised in the lower-pressure 
heaters to 205 deg, F. 

The two-stage centrifugal main feed pumps, 
which are driven by steam turbines, draw the 
feed water from the low-pressure heaters and 
discharge through high-pressure filters to the inter- 
mediate and high-pressure heaters, and so to the 
feed regulators on the boilers. The operation of the 
pumps is controlled by pressure-actuated governors 
connected to the turbine throttle valves. The 
temperature rise in the intermediate-pressure heater 
is from 205 deg. to 320 deg. F., and in the high- 
pressure heater, to 370 deg. F. 

The air is extracted from the condenser by steam- 
jet air ejectors, as previously explained, the suctions 
being attached to facings on the condenser shell, 
in a line immediately below the top of the sloping 
baffle plate shown on the condenser section, Fig. 88. 
They operate with steam at 650 deg. F., and the 
mixture of this steam with the extracted air, passing 
through the tubes of the ejector coolers, forms the 
heating medium for the condensate circulating 
outside the tubes. 

In the low-pressure feed heaters the necessary 
supply of heat is received from a number of sources. 
Part comes from the evaporators, and a further 
portion from the exhaust steam of the turbo-feed 
pumps, together with the combined drains of one 
of the intermediate-pressure heaters and the 
evaporator coil drains; but, in addition to these, 
each takes bled steam from the second intermediate- 
pressure turbines. 

For each of the intermediate-pressure heaters, 
steam is bled from the inlet of the first intermediate- 
pressure turbine ; and this is supplemented by the 
heat in the drain from one high-pressure heater. 
The heat input to the high-pressure heaters is 
necessarily derived solely from bled steam, which 
is taken from the first stage of the high-pressure 
turbines. 

The arrangement. of the closed feed circuits is 
such that each engine room will normally form a 





complete system, but a further sub-division is 
possible, and if desired, each engine can be operated 
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assistant feed pump in each engine room, similar 
to those in Nos. 3 and 4 boiler rooms, to which 
reference has been made in connection with the 
boiler plant. 

The four turbo-generators in the after generator 
room, which are self-contained sets, each with its 
own condenser, are supplied with steam from the 
main superheated lines for the main engines, 
and their condensers similarly form part of the main 
feed system. The three hotel generators in the 
forward turbo-generator room, however, form a 
separate installation in this respect, haying their 
own auxiliary condenser. Another auxiliary con- 
denser is placed in the after main engine room. 
Both of these condensers deal with drains from 
the ship’s ventilation system, galleys, pantries, Xc., 
the condensate being discharged to the auxiliary 
hotwell tank in the forward turbo-generator room. 


Enernze-Room AvXILIARIES. 


The spacious appearance of the main engine 
rooms, in spite of the considerable number of 
separate auxiliaries they contain, is attributable 

















only in part to their dimensions, although the 
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a 
Hs a forward engine room is 72 ft. long, and the after 
ULL engine room, slightly narrower owing to the fining 
Dry Tanks | of the hull, is 75 ft. long. The appearance is rather 
|due to the fact that electrically-driven auxiliary 
machinery has been adopted wherever possible, 
thus eliminating the familiar tangle of minor steam 
and exhaust pipes, and also to the use of vertical- 
spindle pumps to an extent only approached in 
ships of comparatively recent construction. These 
pumps are very compact and can be fitted in corners 
on low seatings, whereas the older horizontal-spindle 
machines would have required more space and 
heavier seatings, thus bringing them more promi- 
nently into view. The illustrations, Figs. 50, 63 
and 64, on Plates XX XIX and XLI, show, respec- 
tively, the after engine room, viewed from th 
control platform ; the after engine-room control 
platform, looking forward; the forward engine- 
room control platform, looking across to the port 
side. 
| ‘The units in the closed-circuit feed system, taken 


as @ separate unit. The necessary storage capacity | addition, an emergency supply to the main feed | in their order, afford a convenient introduction to 
for make-up purposes is provided by a hotwell | system is carried in two large tanks, each containing|a description of the arrangement of auxiliary 
about 50 tons, situated on E deck and connected | machinery in the engine rooms, and can be identified 


tank containing about 28 tons, in the forward engine 
room, and two smaller tanks of about 14 tons capa- 


'to the engine-room hotwell tanks. Emergency | by reference to the elevation plan, and sections, 





city each, placed in the after engine room. In! pumping arrangements comprise a direct-acting| Figs. 51 to 62, on Plate XL. Four extraction 
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pumps are fitted in the forward engine room, in 
pairs immediately forward of the condensers. 
Four more extraction pumps in the after engine 
room are similarly placed in relation to the con- 
densers, but the pumps of each pair are separated 
by the line of outboard propeller shafting. 

“Two sets of steam-jet air ejectors are provided 
for each main condenser, In the forward engine 
room, where the condensers are arranged between 
the port and starboard main engines, the ejectors 
are disposed in pairs, at platform level, on either 
side of the inboard pillars between frames 130 and 
131. There are four pillars in line athwartship 
at this point, supporting a strong beam, and four 
similar pillars in the after room between frames 108 
and 109, where the outboard pair carry bracket 
supports for the air ejectors of the after condensers, 
situated in this case about 10 ft. above the control 
platform. 

The two drain coolers in the forward engine room 
are placed athwartship, being bracketed to the 
forward bulkhead at platform level. The casing of 
one drain cooler can be seen in Fig. 64, Plate XLI, 
behind the manceuvring hand wheel and spindle 
in the right foreground. In the after engine room 
two similar drain coolers are placed fore and aft, 
also at platform level, and in line with the low- 
pressure turbines. The low-pressure feed heaters 
are arranged above them. The low-pressure heaters 
in the forward engine room are also placed above 
their respective drain coolers and, like them, are 
bolted to brackets on the forward bulkhead. 

In both engine rooms the turbo-feed pumps, 
which are among the few horizontal-spindle centri- 
fugal pumps in the ship, are placed at the forward 
end, at a level only slightly above the top of the 
feed tanks. There are eight pump units in all, 
comprising two working sets and two stand-by 
sets in each engine room. The feed filters, through 
which the feed pumps discharge to the intermediate- 
pressure heaters, are four in number, two in each 
engine room, and are attached to the forward bulk- 
heads at platform level, each above a pair of pumps. 
Close to them, but at a slightly higher level, are 
the intermediate-pressure heaters, arranged athwart- 
ship in both engine rooms. The two high-pressure 
heaters in the forward engine room, immediately 
below the level of E deck, are also placed athwart- 
ship; but those in the after engine room are 
arranged fore and aft in the engine casing, at the 
level of E deck, between the main longitudinals 
and the sides of the casing. 

The vertical-spindle main circulating pumps in 
the forward engine room stand on low seatings on 
the tank top, abaft the condensers, the inboard 
pumps being close to the centre line, and the out- 
board pumps close to the after bearing blocks of 
the low-pressure turbines. The leads of suction 
piping extend practically in a straight line across 
the tank top, the centres of the suction gratings 
being approximately 8 ft. above the keel. The 
discharge valves are in the same athwartship planes 
as the suction valves, and below the water-line. 
The circulating pumps in the after engine rooms, 
being located in the wings and on the outboard side 
of the wing shafts, are mounted on seatings at a 
higher level, abreast of the high-pressure turbines. 
The electric motors driving the circulating pumps 
are of 285 h.p. 

In each engine room there are six lubricating-oil 
pumps, three to each main engine, drawing the oil 
from the drain tanks in the double bottom and 
circulating it through the forced-lubrication system. 

the forward engine room the pumps, which are 
of the vertical-spindle centrifugal type, are arranged 
in two sets of three, each set being placed in a 
fore-and-aft line on the inboard side of the gear 
case. The six pumps in the after engine room are 
grouped together at the after end, in the space 
between the port and starboard first intermediate 
pressure turbines. From the pumps the oil passes 
through strainers and thence through tubular 
coolers, of which there are two for each set of 
turbines. The coolers in the after engine room are 
supported from the after bulkhead, just below the 
level of E deck, but within the area of the casing, 
into which the tubes can be drawn. The coolers 
in the forward engine room are in the extreme 





lower level to allow of tube withdrawal. An upright 
centrifugal pump supplies cooling water to each 
pair of coolers, and is arranged below them. To 
purify the lubricating oil, two large centrifugal 
separators are provided in each engine room. 

Four evaporators, each having an output of 
100 tons per day, are placed in the forward engine 


the inner skin of the ship’s side which encloses the 
engine rooms. They are arranged to deliver the 
vapour either to the low-pressure heaters or direct 
to the main condensers. On the starboard side, 
between the evaporators and the forward bulkhead, 
a distiller and a filter are mounted on brackets from 
the ship’s side. Abaft the evaporators, and abreast 
of the second intermediate-pressure turbines, two of 
the ship’s sewage pumping sets are located, each in 
a small compartment, The remaining auxiliaries 
in the forward engine room include a vertical-spindle 
centrifugal ballast pump, placed on the starboard 
side near the first intermediate-pressure turbine, 
and, on the port side, in the corresponding position, 
an emergency bilge pump and a sanitary pump, both 
of which are also of the vertical type, electrically 
driven. The direct-acting steam assistant feed 
pump, previously mentioned in connection with 
the closed-feed system, stands on the tank top 
against the forward side of the pillar to which the 
starboard sets of air ejectors are secured. The 
similar pump in the after engine room is situated 
below the control platform at the forward end of 
the low-pressure turbine, where it is flanked by a 
motor-driven vertical-spindle bilge pump. On the 
port side, in a similar position, there is an upright 
centrifugal fire and wash-deck pump of 300 tons 
per hour capacity. Also in the after engine room 
(but not shown on the drawings) there is an auxiliary 
condenser, with motor-driven circulating and extrac- 
tion pumps, dealing, in conjunction with a second 
auxiliary condenser in the forward turbo-generator 
room, with drains from the ship’s ventilation 
system, galleys and pantries, &c. 








THE STOCKHOLM SCIENCE 
MUSEUM. 


PREPARATIONS have been in hand since 1924, to 
endow Sweden with a technical museum similar in 
scope to the Science Museum in London, or the 
Deutsches Museum at Munich, but having special 
reference to technical conditions in Sweden. The 
collections, which are of considerable scientific and 
historical value, have for some time past been stored 
in various parts of Stockholm, for example, in a base- 
ment under the library of the Technical University. 
Thanks to a private donation of two million kronor 
in 1933, it was possible to consider the erection of 
special premises, and a convenient site was provided 
by the Swedish State in the outskirts of Stockholm, 
near to the well-known Skansen open-air museum and 
the Nordiska Museum. On the occasion of the World 
Power Conference, held at Stockholm in 1933, the 
authorities of the new museum wished to benefit from 
the presence of the late Dr. Oskar von Miller, originator 
of the Deutsches Museum in Munich, and showed him 
the site and plans for the new premises. Dr. von 
Miller showed a keen interest in all details of the 
roject, and assisted with helpful advice. He was to 
have been invited to lay the foundation stone, but his 
recent death made this impossible. The museum, 
which has been erected in years, was opened 
on Monday, May 18, in the presence of H.R.H. the 
Crown Prince of Sweden, and representatives from the 
technical museums of London, Munich, Oslo, and 
Vienna. 
The new museum is complete as a structure, but 
most of the collections have still to be installed, and 
this will no doubt take considerable time. The 
architecture is on modern Swedish lines, devoid of 
superfluous decoration. There is a total floor area of 
9,000 sq. m. (96,800 sq. ft.), of which about 65 per cent. 
is available for exhibition space. The main entrance 
leads direct into the hall of honour. This beautiful 
room is paved with inlaid marble, and is illuminated 
from a translucent roof. Marble panels on the side 
walls will later be occupied with monuments to eminent 
Swedish technical men. Steps lead from this hall to the 
machine room, in which the opening ceremonies were 
held. Broad arches here serve both as walls and roof, 
and provide an unobstructed floor space of 1,300 sq. m. 
(14,000 sq. ft.). The whole is faced inside with sheets 
of fire-resistant asbestos-cement panels screwed on, 
which have a neat appearance. Windows in the arched 


room, two in each wing between the gear-cases and | P' 


electric lamps with reflectors, mounted lower down on 
either side of the walls, shine into the arch and provide 
indirect artificial illumination when needed. 

In the centre of this hall has been erected a Boulton 
and Watt engine, built in 1830, and the first to have 
been constructed in Sweden. It is shown in motion, 
driven with a concealed electric motor. Under the 
machine hall, a reconstructed mine exhibit has been 
lanned to extend about 75 m. (246 ft.), and this will 
no doubt form a realistic and attractive feature when 
completed. Left of the main entrance is a small 
lecture hall, with about 170 seats, and the usual 
equipment for sound motion-pictures. On the first 
floor there is a Foucault pendulum suspended from the 
roof, 11 m. (36 ft.) above. A few models were also 
exhibited on this floor at the time of the opening cere- 
mony. The electric motors used to drive the 2-5-ton 
main lift are here shown in operation behind windows, 
and thus serve an additional function as museum 
exhibits. The second floor is arranged solely for 
artificial illumination, and has no windows. On the 
third floor is an open verandah which encircles the 
restaurant and the home of the Director, Mr. Torsten 
Althin. A fine view is obtained from here, over the 
famous Skansen open-air museum, the Nordiska 
Museum and the new Maritime Museum, with the town 
of Stockholm in the distance. An old French dutomo- 
bile of the year 1895 was in operation on this verandah. 
This new science museum in Stockholm will form 
another link in the chain of national technical science 
museums which extends across Europe and America 
to Japan. It will, in due course no doubt, contain 
exhibits giving an adequate representation of Swedish 
tradition and modern achievement in the technical 
sciences, and‘ all those concerned with it may be 
wished the best of success in the work which lies before 
them, 








THE ROYAL METEOROLOGICAL 
SOCIETY- 


Tue usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, May 20, in the 
Society’s rooms, South Kensington, Mr. F, J. W. 
Whipple, F.Inst.P., the President, being in the Chair. 
The following papers were read and discussed :— 

** On the Secular Variation of the Rainfall at Adelaide, 
South Australia.” By E. A. Cornish, The paper stated 
that a detailed analysis of the rainfall of Adelaide, 
South Australia, had shown that throughout the 95 years 
1839-1933, there had been a definite oscillation, with 
a period and amplitude of approximately 23 years and 
30 days respectively in the incidence and duration of 
the winter rains, The amplitude was about 20 per 
cent. of the length of the rainfall season. The total 
quantity precipitated had shown no statistically 
significant changes, 

*‘ Interpolation of Monthly Rainfall Data.” By 
T. E. W. Schumann, M.Sc., Ph.D. In this paper parti- 
cular attention was given to the average errors involved 
when interpolation of missing monthly rainfall figures 
was carried out according to approved methods. In 
order to compute the monthly rainfall at a station O 
the method adopted was to multiply the monthly rain- 
fall at a control station A by the ratio of the average 
annual rainfall at O and A respectively. Computing 
the rainfalls for 20 consecutive January from 20 control 
stations in the neighbourhood of the Pretoria Meteoro- 
logical Office, and comparing these with the actual 
January rainfalls as measu at the latter station, it 
was possible to determine the average deviation of the 
interpolated from the true values, When these 
average deviations were plotted against the respective 
distances of the control stations from the central 
station, the line of regression of the deviation upon the 
distance might be drawn. By employing the results 
of two or more control stations simultaneously, an 
appreciable reduction in the magnitude of the errors 
was attained, and hence it was always advisable to 
determine a missing rainfall figure from more than 
one neighbouring station. Before attempting any 
interpolation, it was essential that one should first 
investigate the magnitude of the probable errors attach - 
ing to the interpolated values in order to find out the 
limits to which interpolation might legitimately be 
carried. 








Lozrritern Borer ror*Pracve Powsr Station.— 
As a first unit a Loeffler boiler, having an evaporative 
capacity of 150,000 lb. of steam per hour, will be installed 
in combination with a three-cylinder turbo-generator set, 
in the new Prague-Holesovice combined heat and. power 
station, Czechoslovakia. The capacity of the unit will 
be 21,000 kW, the boiler pressure 1,950 lb., and the 
superheating temperature 950 deg. F. Steam from this 
station will be employed for heating a portion of the 
City of Prague and will also be delivered to factories. 
A very cheap and inferior coal, having a calorific value of 
6,200 kg. cal. per kilogramme, is burnt on a Walther- 
Vitkovice chain-grate stoker. The steam circulating 


pump will be driven by a back-pressure turbine, the exhaust 








Wings, under E deck, and are therefore placed at a 





roof provide ample natural illumination, while rows of 





steam of which will be used for feed-water preheating. 
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| 
THE INSTITUTION OF WATER | 
ENGINEERS. | 

Tue forty-first summer general meeting of the 
Institution of Water Engineers was held at Cardiff 
from Wednesday, May 20, to Friday, May 22. The 
proceedings on the opening day included the delivery 
of the presidential address by Mr. Neil J. Peters, 
M.Inst.C.E., and the discussion of two papers with 
which we deal below in summarised form. On the 
other two days visits were paid to the Cheddar Reser- 
voir of the Bristol Waterworks Company, the Taff 
Fawr reservoirs and works of the Cardiff Corporation, 
and the Talybont Reservoir of the Newport Corporation. 

In the course of his address the president said that 
the mountainous character of Wales and its high 
rainfall had caused the principality to be considered 
one of the natural catchment areas of Great Britain. 
The average rainfall was 50 in. per annum, giving a 
total precipitation of 6,000,000,000,000 gallons. Prob- 
ably the inhabitants of Wales and Monmouthshire 
consumed between 18,000,000,000 and 22,000,000,000 
gallons, while the quantity drawn by Liverpool, 
Birmingham, Birkenhead, Chester, Shrewsbury, and 
Hereford did not exceed 26,000,000,000 gallons. The 
whole of the water now utilised, including that employed 
for the generation of power, was therefore only a small 
proportion of the total run-off. To conserve this 
margin would, however, mean the construction of 
large storage reservoirs, and it would also be difficult to 
convey water from the southern and western coasts, 
where the precipitation was greatest, to the centres of 
population. 

Referring to the progress that had been made in 
public water supply since the passing of the Municipal 
Corporations Act of 1835, the president said that at 
that time the large centres of population used either 
piped supplies, public pumps, conduit houses, springs, 
or streams. Many of these sources were of unsatis- 
factory purity, and the growing demand for better 
water was met by private enterprise. This develop- 
ment was carried out under the Waterworks Clauses 
Act of 1847, and ten years later the majority of large 
towns had adequate supplies, mostly provided by 
water companies. The passing of the Public Healt 
Acts of 1875 and 1878 and of the Local Government 
Acts of 1888 and 1894 placed the responsibility for 
ensuring a proper water supply more upon the sanitary 
authorities, and the result had been a tendency to 
transfer this service from private to public ownership. 

Though from remote times disease was connected 
with the drinking of polluted waters, few precautions 
seem to have been taken against pollution until in 
1852, after successive outbreaks of cholera, Parliament 
ordained that water should not be taken from the 
Thames below Teddington. Similar precautions were 
also adopted by the majority of towns in the kingdom. 
This restriction showed that the necessity of obtaining 
pure water before filtration was appreciated, and since 
that time the methods adopted had enabled water of 
excellent quality to be used. These methods, however, 
entailed considerable capital outlay, a state of affairs 
which had led to the development of double filtration 
and to rapid filtration with or without chemical treat- 
ment, Similar progress had been made in connection 
with pumping, and high efficiency was now obtained by 
the use of high-pressure steam, gas, oil, and electricity. 
The water engineer had also benefited by the progress 
of metallurgy and the discovery of new materials, such 
as the production of aluminium and its alloys and of 
ferro-concrete and artificial stone. 

The first paper read was by Mr. R. W. Hall, and 
dealt with “ The Construction of Cheddar Reservoir.” 
The Bristol Waterworks Company supplied a popula- 
tion of 420,000, and the consumption at the present 
time was about 14,000,000 gallons per day. In 1916 
steps were taken to meet the rising consumption by 
securing a group of springs at Cheddar. These res- 
ponded quickly to the rainfall and had an average yield 
of about 15,000,000 gallons per day with a range from 
2,250,000 gallons to 130,000,000 gallons per day. The 
estimated yield with the reservoir was 6,500,000 gallons 
per day during a three-year dry period. The reservoir 
itself would have a capacity of 1,250,000,000 gallons 
and was designed to receive practically the whole of 
the available water during years of less than average 
rainfall. 

The reservoir was practically circular and was formed 
by an earthen bank over two miles long and varying 
in ae from 3 ft. to 44 ft. which enclosed an 
area of 230 acres. The top water level of 59-0 O.D. 
allowed 4 ft. of freeboard. The embankment was of 
the usual design, the slope of the inner face being 3 to 1 
and that of the outer face 24 to 1. The inner face was 
surfaced by 12 in. of shingle below 46-0 O.D. and 
above this by 8 in. of precast concrete blocks on 4 in. 
of shingling. A pre-cast concrete wave crest was set 
at the top of the slope, the space between the top 
block and the crest being filled with concrete. The 





outer slope was covered by 12 in. of soil and would be 
sown with grass, The banking material consisted of | 


marls with overlying surface deposits of 
The cut-off trench was 3,880 yards long, 6 ft. 
wide, and varied in depth from 20 ft. to 60 ft., the 
average being 36 ft. It was wholly in the red marl 
formation, though at one place a 2 ft. thick bed of green 
block marl was revealed. A concrete shoe 6 ft. deep 
was contemplated for the base of the puddle, but owing 
to the green bed being markedly water-bearing, it was 
decided to bring the concrete to a point above this bed. 
The proportions employed were 5:3: 1, the aggregate 
used being 1} in. to ¥ in. limestone and the sand a 
mixture of 50 per cent. Holm sand and 50 per cent. 
limestone crushing. Where the outlet culvert crossed 
the trench it was supported on a concrete pier, a similar 
pier being constructed as a puddle stop about 1,000 
yards south of the outlet. These stops were carried 
above the ground to the top of the puddle core. A 
secondary stop was fixed about 500 yards south of the 
outlet and carried up to within 7 ft. of the ground 
surface. A similar stop supported the54 in. inlet main. 

An ample supply of suitable puddle clay of alluvial 
origin was obtained from lands south-west of the site. 
It was placed in 4 in. layers and was trodden and heeled 
in separate operations. A minimum distance of 16 ft. 
was maintained between each 4 in. step. To seal the 
joints in the marl 401 3-in. grout pipes were set on the 
inner side of the trench bottom at intervals of 17 ft. 
Of these 345 were grouted, 285 at the top of the trench 
concrete, approximately 30 ft. above the trench bottom, 
and the remaining 60, which were on the section of 
trench where the concrete consisted of only a 6 ft. shoe, 
were grouted at ground level. 

The 54-in. diameter cast-iron pipe through which 
water would be delivered into the reservoir was laid 
under the bank and discharged into an open channel. 
It was surrounded by concrete, where it was under 
the embankment and supported and surrounded by 
concrete where it passed through the cut-off trench. 
The open channel was lined with concrete for the first 
44 ft. of its length and beyond that point was protected 
by a concrete invert, with 2 in. pre-cast conerete flags 
on 4 in. concrete. A concrete tower faced with Pennant 
stone housed the 54 in. valve which controlled the direct 
flow into the reservoir, the two 36 in. valves which 
controlled the higher discharge and a gauge level 
recorder. The maximum discharge from the inlet 
main of 50,000,000 gallons per day would be auto- 
matically reduced when the water level in the reservoir 
rose and could not exceed 28,000,000 gallons per day 
after the top water level of 59-0 O.D. was reached. 
The outlet work consisted of an open channel and shaft 
in which three 33 in. draw-off valves were built at 
different levels and a culvert through the embankment 
in which a 33-in. draw-off pipe and a 21-in. overflow 
pipe were laid. 

The second paper, which was on “ Pre-Storage 
Problems,” was read by Mr. J. A. Rodwell, who 
explained that he intended only to discuss matters 
arising in connection with upland gathering grounds. 
It was generally recognised that control of gathering 
grounds, whieh drained direct into reservoirs for public 
supply, was desirable, however efficient the standard of 
purification employed might be. Moreover, the cost of 
maintaining the reservoir itself was largely de ent 
on the methods of dealing with the water falling on 
the gathering grounds. Of all the problems of this 
kind, that of silt and debris was the greatest. To 
minimise the possibility of silt and sand entering the 
reservoir, leap-weirs and catch pits had been used, 
and drainage and afforestation of the gathering grounds 
had also proved efficacious. Afforestation, in fact, had 
minimised or entirely prevented erosive floods, and 
had increased the standard of purity, and reduced 
turbidity. This being so, it was a pity that. atmos- 
pheric pollution, which was inimical to the health of 
certain varieties of transplants, was increasing, rather 
than decreasing, in our northern districts. Fortunately 
there were a number of types of softwood which were 
not affected in this way, and these should be used 
without delay for the replacing of transplants that had 
failed. Where a continuous programme of planting 
was to be carried out of 20 or more acres per annum, 
consideration should be given to the establishment of 
nurseries. The provision of fire lines should also not 
be neglected, and precautions for preventing the out- 
break of fire were very desirable. 

There were many other questions in regard to the 
supervision of the catchment area to which attention 
should be paid. These included such matters as the 
maintenance of walls and drains, the taking of rainfall 
readings, and the prevention of damage by floods, 
Early indications of land slip or subsidence should not 
be neglected, and it might be pointed out that planting 
appeared to provide a deterrent to such movements. 
The question of access to gathering grounds. by the 
public, and of their use for grazing, also required careful 
consideration from the cleanliness and economic points 
of view, An allowance for the treatment of the land 
by lime was a good investment, and an important 
problem was how best to deal with the effluent from 
tenanted farm on gathering grounds. 
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LETTER TO THE EDITOR. 


LAME’S THEORY OF THICK CYL.- 
INDERS AND THICK SPHERICAL 
SHELLS. 

To tHe Eprror oF ENGINEERING. 

Srr,—The first paragraph of Mr. Harvey’s letter on 
page 556 of your issue of May 22 shows that he has 
not understood the significance of the argument from 
symmetry. It is an argument so fundamental in the 
methods of mathematical analysis as to be almost 
axiomatic. As applied to the present case it may be 
represented by the statement that a plane of symmetry 
in a body can suffer no distortion from a system of 
forces in equilibrium which is symmetrical about that 
plane. It is, of course, necessary that the symmetry 
of the body should extend both to its shape and 
properties ; but no particular property, such as elas- 
ticity, need be specified. The argument is equally 
valid, ¢.g., for a plastic material. Iman infinitely long 
cylinder every normal transverse plane can be regarded 
as a plane of symmetry. The argument does not apply 
to the ends of a finite cylinder, where distortions will 
undoubtedly occur. Such distortions are, however, 
purely local, and have a negligible influence on the 
deformation of parts not near the ends. 

The second paragraph of his letter gives the impres- 
sion that Mr. Harvey has also failed to comprehend 
the true meaning of the relation between stress and 
strain. The conditions of equilibrium require, of course, 
that the average longitudinal stress should be zero if 
the ends of the cylinder are open and there is no 
external axial load. But there is no prima facie reason 
for supposing that the stress at all points should be 
uniformly zero. If Mr. Harvey is unable to grasp this, 
he must have a similar difficulty in understanding how 
longitudinal stresses can occur in a beam. A proof 
that in an elastic cylinder the longitudinal stress is, 
in fact, uniform is given in Article 215 of Prescott’s 
“ Applied Elasticity.” 

It is unfortunate that the achievement of Mr. 
Harvey’s article should be so much at variance with 
its intention. If it has succeeded in anything, it can 
only be in confusing, in the minds of some students, 
the issue in one of the problems in which the theory 
of elasticity gives a simple, straightforward, and 
rigorous solution. 

I am, 
Yours faithfully, 
GILBERT CooK. 

University of London, 

King’s College, Strand, W.C.2. 

May 25, 1936. 








**MICROID” POLARISED- 
LIGHT APPARATUS. 


As both the scientific and industrial applications of 
polarised light are becoming increasingly important, 
considerable interest attaches to a new series of simple 
and relatively inexpensive apparatus constructed by 
Messrs. Griffin and Tatlock, Limited, Kemble-street, 
London, W.C.2, to facilitate individual laboratory work 
by students in this branch of physics and to enable all 
the more important phenomena to be projected on to a 
screen, so as to be visible to a large class. It is, of 
course, well known that a pile of glass sheets can be 
used, both as a polariser and an analyser in place of 
Nicol prisms, which are expensive and difficult, or 
impossible, to make in large sizes, and this is done in 
the Microid apparatus of Messrs. Griffin and Tatlock 
to which we are now referring. It is, however, not 80 
generally known that calibrated sheets of cellophane 
can be employed instead of selenite or mica for making 
exceptionally large quarter-wave plates required for 
producing circularly-polarised light, which may be 
employed for experiments on photo-elasticity. By the 
use of these cellophane sheets, conveniently mounted 
in the form of slides, the methods so successfully 
developed by Professor E. G. Coker, F.R.S., ’ and 
frequently referred to in our columns, can be effectively 
demonstrated, and the stresses in strained celluloid 
models can be measured with sufficient accuracy for 
instructional purposes. 

We do not propose to deal here with the simple 
reflection polariser and analyser designed for individual 
students’ use, or with the bench ee suitable 
for demonstration to small groups, both o which are 
ineluded in the Microid series, but to confine our atten- 
tion to the projection apparatus and some of its 
uses. The various components of this apparatus can 
be mounted on conical or tripod stands and used on & 
bench or table with any existing optical lantern, from 
which the objective has been removed, leaving only 
the condensing lens in position, as the source of light. 
A more convenient and satisfactory arrangement 1, 
however, illustrated in Fig. 1. This comprises 4 stand 
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POLARISED-LIGHT EXPERIMENTAL APPARATUS. 


CONSTRUCTED BY 


MESSRS. GRIFFIN AND TATLOCK, LIMITED, LONDON. 























Fie. 1. 





mounted on three castors and having a casting, which 
is adjustable in height and forms a platform on which 
one of the makers’ Microid arc-light lanterns can be 
conveniently mounted. Bolted on to the casting is an 
extruded bar of tee-section, forming an optical bench 
and on this all the necessary components can be 
clamped. The component nearest to the lantern im 
Fig. | is the polariser and this is shown in section in 
Fig. 2. The light entering on the left in the form of a 
parallel beam falls on a silvered mirror, a, a’, set at 
an angle of 33 deg. with the horizontal. From this it 
is reflected upwards on to the horizontal silvered mirror 
b, b’, from which it is again reflected downwards on to 
a pile of glass plates, having a black backing and also 
set at an angle of 33 deg. with the horizontal. After 
reflection from the glass plates, the beam leaves in 
the horizontal direction, and in the plane-polarised 
condition. The case of the polariser is of wood, about 
l4 in. in length overall, and the entrance and exit 
apertures are 4 in. square. The polariser is mounted 
ona horizontal rod indicated in Fig. 2, in such a manner 
that it can be turned through an angle of over 180 deg. 
about the axis of the beam, so that the plane of polarisa- 
tion can be rotated through this angle. It should be 
mentioned that the mirrors and polarising plates can 
all be removed for cleaning, and that a groove is formed 
in the case near the exit aperture to accommodate a 
quarter-wave plate measuring 5 in. by 44 in. This, 
however, is only required for experiments with 
arcularly-polarised light. 

_ The component shown in Fig. 1 next to the polariser 
18 a holder for two cellophane slides, one of which can 
be rotated in its own plane, and between this com- 
ponent and the projection lens is a clamp for applying 
compressive stress to celluloid models for experiments 
on photo-elasticity. This may be replaced by another 
component which enables a tensile load to be applied 
to celluloid strips or other specimens, and as the load 
1s applied by means of a screw through a spring balance, 
the stress can be calculated, in the case of a simple 
strip, by dividing the load by the measured area of 
the cross-section. ‘The lens brings the light to a focus 
im the analyser, shown on the left-hand end of the 
optical bench in Fig. 1, and forms an image about 
4 ft. 6 in. in diameter on a screen at a distance of 20 ft 



















SS ~ 


S 








SS. a 













The analyser, which is shown in section in Fig. 3, is 
designed so that both the transmitted and the reflected 
beams, equivalent to the ordinary and extraordinary 
rays produced by a Nicol prism, can be separately 
projected and, if desired, superimposed on the screen. 
Referring to Fig. 3, it will be seen that part of the 
incident light is reflected from a clear glass plate, a, a’, 
on to a blackened-glass mirror c c’, both of which are 
normally set at 33 deg. with the horizontal, so that the 
light is polarised in the vertical plane and emerges 
in a direction parallel with that in which it entered. 
The light transmitted through a a’ passes through a 
pile of thin glass plates b b’ and emerges with negligible 
deviation polarised in a horizontal plane. It should 
be explained that the plate a a’ at which most of the 
reflection takes place is separated from the pile of 
plates 6 b’ to avoid multiple-reflection effects, The 
mirror ¢ c’ is hinged at ¢ and by means of the screw 
shown, the angle of reflection can be adjusted to bring 
the two images polarised at right angles into coin- 
cidence on the screen. The body of the analyser is 
rectangular, measuring 4 in. by 2$ in. by 1} in., and 
gives a clear aperture of about 1 in. diameter. Rings 
screwed on to the ends fit into corresponding holes in 
a U-shaped bracket supported on a vertical stem, the 
arrangement thus enabling the analyser to be rotated 
about the axis of the transmitted beam. 

With the apparatus above described and some of the 
cellophane slides previously referred to, many beautiful 
and instructive experiments can be carried out, but 
our space will only permit us to deal with the use of 
the apparatus for photo-elastic stress measurements, 
which is the application likely to be of most interest.to 
our readers. It should first be explained that the 
method depends upon the circumstance that celluloid, 
when subjected to stress, becomes doubly refracting, 
acquiring different refractive indices in perpendicular 
directions, which coincide with the two principal stress 
components P and Q. When plane-polarised light 
falls upon a piece of stressed celluloid, the light will 
consequently be resolved into two components and the 
velocity of propagation of each component through the 
celluloid will be inversely proportional to the respective 
refractive indices. The di ce in velocity, and, 
therefore, of wave-length, in the-two transmitted com- 





ponents, gives rise to interference effects, and the result- 
ing colours, when white light is used, enable the retarda- 
tion of one component relatively to the other to be 
determined. This retardation is proportional to the 
difference, P-Q, between the principal stress com- 
ponents, so that having determined the retardation, 
the value of P-Q will be known. It may be noted here 
that if plane-polarised light is used, the interference 
colours will be brightest when the plane of polarisation 
makes an angle of 45 deg. with each of the stress com- 
ponents ; if either of these components lies in the plane 
of polarisation, the interference effects vanish, since 
the light is then transmitted without being resolved. 
It is for this reason that circularly-polarised light is 
frequently employed for photo-elastic experiments, the 
specimen being placed between crossed quarter-wave 
plates, since the orientation of the specimen then has 
no effect upon the interference colours produced. The 
quarter-wave plates are made by superimposing 
selected sheets of cellophane, which is a doubly re- 
fracting substance, the retardation of the sheets having 
been determined spectroscopically, so that the retarda- 
tion of the combination is 0-25 A for light of a wave- 
length of 5,500 A.U., which is taken as the mean wave- 
length of white light. Strictly, of course, the retarda- 
tion can only be exactly 0-25 A for one particular 
wave-length, but any discrepancy is negligible in the 
class of work for which the apparatus is intended. That 
plane polarised light will be circularly polarised after 
transmission through a quarter-wave plate, will be 
understood if it is remembered that a retardation of 
; corresponds to a phase displacement of ? 
to a right angle, and two simple-harmonic vibrations of 
equal amplitude at right angles are equivalent to a 
circular motion. 

For stress determination, cellophane slides are sup- 
plied in echelon form with 10 steps, each step increasing 
the retardation by 0-3 A. One of these slides is placed 
close to a simple celluloid tension specimen with the 
steps at right angles to the axis of the specimen, since 
in this position the axis of the echelon in which the 
light velocity is greatest, known as the fast axis, coin- 
cides with the slow axis of the specimen. The retarda- 
tion in the beam emerging from the specimen is, there- 
fore, the difference between that due to the echelon 
step in use and that due to the specimen, and if both 
are equal, the effects cancel out. With the echelon 
arranged in this way, stress is applied until the light 
in the first step in the image of the echelon slide, as 

rojected on to the screen together with the specimen, 
just disappears and a black area is observed. When 
this occurs, the retardation due to the stressed speci- 
men is equal to that due to the first step of the echelon, 
viz., 0-3 A. The stress is then increased until the 
image of the second step darkens, and so on, as far as 
the elastic strength of the specimen will permit, each 
step, of course, corresponding to an increase of 0-3 A 
in the retardation due to the stress in the specimen. 
It may, perhaps, be mentioned here that when the 
darkness of any particular step of the echelon is a 
maximum, the colours of the steps on each side of 
the dark area are the same, and this circumstance 
materially assists the adjustment of the load on the 
specimen. 

If the retardation is plotted against the tension, a 
straight-line graph is obtained, showing that the retarda- 
tion is directly proportional to the load. From this 
graph and the known dimensions of the specimen, the 
stress corresponding to any retardation can be deter- 
mined, so that for any other celluloid specimen of the 
same quality and thickness, the stress P-Q can be 
ascertained by measuring the retardation produced at 
any point. This can be done by interposing calibrated 
sheets of cellophane and noticing where black areas 
occur. As already mentioned, the echelon gives 
retardations increasing in steps of 0-3 A, but it should 
be noted that bv superimposing even sheets of cello- 
phane it is possible to measure retardations from 0-1 A 
to 3-0 A in steps of 0-1. It is also possible to 
estimate stress directly from the colour, remember- 
ing, of course, that the retardation producing the 
second-order colours will be twice that producing the 
colours of the first order, and so on. Having in this 
way determined the magnitude of P-Q, the directions 
of the two components can be determined by using 
plane-polarised light and turning the polariser until the 
point under investigation appears black, indicating, 
generally, that one of the principal stresses lies in the 
plane of polarisation and the other at right angles to it. 
A black area would, however, also appear where the 

incipal stresses are zero or are both equal, so that 
PQ = 0. In these cases, however, the area remains 
black when the specimen is rotated, but when the 
principal stresses are unequal and are initially parallel 
with and perpendicular to the plane of polarisation, the 
black area is moved across the screen by rotating the 
specimen. The two cases can be distinguished in this 
way. The value of P +Q cannot be determined 
optically, but since it is at all points proportional to 
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the change in thickness of the specimen, it could be 
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ascertained fr»m the change in thickness if the elastic 
roperties of the celluloid are known. Then, knowing 

— Qand P + Q, both P and Q could be determined 
completely. 

Various celluloid tensile specimens to show the local 
concentrations of stress round holes and near notches 
and sharp corners can be supplied, as well as specimens 
for bending and compression tests. A set of links is 
also available to enable the principle of the triangle of 
forces to be verified by optical methods. Obviously, 
however, users of the apparatus can make an almost 
endless variety of specimens for themselves and by 
measuring and mapping the stress distribution can 
obtain useful information on the strength of materials 
and the principles of structural design. 








CONTRACTS. 


Messrs. Perrers, Liurrep, Yeovil, have received 
orders for a 112-b.h.p. twin-cylinder oil engine for a 
brickworks in Dorset, a 90-b.h.p. oil engine for a municipal 
water-supply undertaking in South Wales, and two 
110-b.h.p. blower scavenge engines, one for a bacon 
factory on the south coast, and the other for a local 
glove factory. Orders for marine oil engines include two 
85-b.h.p. gear reversing engines for the British Admiralty, 
an 85 h.p. engine for shipment to Egypt, a 63-b.h.p. 
gear reversing engine for New Zealand, and an 145-b.h.p. 
direct-reversing engine for Australia. 

Messrs. Brrmrncnam Evecrric Furnaces, Limirep, 
Byrlee Works, Tyburn-road, Erdington, Birmingham, 
have received orders from Messrs. Alvis Car and Engineer- 
ing Company, Limited, Coventry, for electric furnaces to 
carry out the whole of the heat-treatment at the new 
Alvis aero-engine factory. The equipment comprises 
furnaces for nitriding, stabilising, ondburiehen and reheat- 
ing, for heat-treating steel and aluminium-alloy forgings 
and castings and also for heat treating high-speed and 
carbon-steel tools and cutters. 

Messrs. GLENFIELD AND Kennepy, Liuirep, Kilmar- 
nock, have secured a contract from the Chinese Govern- 
ment Purchasing Commission for the mechanical equip- 
ment of a control weir for the Huai River Commission. 
The contract includes the supply, delivery and super- 
vision of erection of 60 sets of free-roller sluice gates, 
each of 10 m. span by 5-5 m. deep, equipped with inde- 
pendent operating gear and incorporating the firm's 
latest design of compensating roller paths. Normal 
operation of the gates is by hand, but two Diesel-engine 
auxiliary gear units, mounted on trucks, are being pro- 
vided to increase the speed of operation, if required. 

Messrs. Crosstey Bros., Liurrep, Openshaw, Man- 
chester, 11, have supplied the two scavenge-pump, two- 
cycle, 300-h.p. Diesel engines for the new passenger 
motorship St. Silio, built by Messrs. Fairfield Shipbuilding 
and Engineering Company, Limited, Govan, for Messrs. 
Liverpool and North Wales Steamship Company. 
Limited, Liverpool. Other orders include a 100-h.p. 
Diesel engine of the same type for a tug for the Leeds 
Corporation ; a 150-h.p. installation for a motor tanker 
for Messrs. Risdon Beazley Marine Trading Company, 
Limited, Southampton, and two 100-h.p. units for a twin- 
screw tug for Messrs. Medway Oi! and Storage Company, 
Limited, Isle of Grain, Kent 

Messrs. Tue D.P. Barrery Company, 
Bakewell, Derbyshire, have supplied a 220-volt, 
impere-hour D.P. Kathanode marine emergency-lighting 
battery for the Union-Castle motor liner Athlone Castle, 
a description of which vessel appeared on page 568 ante. 
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Bride-lane, 


DISTRIBUTION 
Association, 20, 


COMMITTEE ON 
Sales Promotion 
E.C.4, has appointed a committee to inquire into distribu- 
tion costs. Phe object is to bring together associations 
representative of manufacturers and retailers to collect 
data regarding the price gap between the factory and the 
user, The honorary secretary of the committee is 
Mr. Stanley Townsend. 


ReETrreMENT cr Proressor J. Husnanp.—We are 
informed that Professor J. Husband, F.R.C.Sc.I., 
M.Inst.C.E., of the Civil Engineering Department of the 
University of Sheffield, is to retire in the autumn, and 
that his former students have taken informal steps to 
make him a presentation. Old students of both day 
and evening departments, who are interested and willing 
to take part, are asked to communicate with Mr. F. R. 
Stagg, c/o Messrs. Thos. W. Ward, Limited, Albion 
Works, Sheffield, 4 


Tue MANonester Sure Canat.—The general upward 
trend which is taking place in industry is reflected in 
inoreased merchandise traffic on the Manchester Ship 
Canal. The total tonnage of the toll-paying traffic rose 
from 5,949,970 in 1934 to 6,135,003 in 1935; further- 


more the 1934 figure was greater than that for 1933 and - 


the latter higher than the 1932 total, which stood at the 
relatively-low figure of 5,318,935 tons. The annual 
report of the directors of the Manchester Ship Canal 
Company, for the year ending December 31, 1935, shows 
that maintenance works were carried out, in the form of 
dredging operations and repairs to locks, bridges and other 
property, as the necessity arose, but that no new works | 
of importance were put in hand. That these main- 
tenance works are, however, fairly extensive is shown by | 
the fact that sums of 127,665/. were spent on dre 

and of 73,7191. on repairs to locks, roads, bri 
hydraulic and eleotric-lighting installations. 


nsider- 


able sums were also expended in maintaining the efficiency | Chartered Surveyors’ Institution, 
i street, London, 8.W.1. 


of the Company's railway system. 
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> Tue CaarTerep Surveyors’ Instrrvutrion.—Mr. John 
‘Gon Medows Theobald has been elected President of the 
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TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is noted. Details may be obtained on application to the 
Department at the above address, and quoting the 
reference number given. 

Fire-Extinguishing Pumping Set, portable. Ministry 
of Public Works, Cairo, Egypt ; June 20. (T.Y. 30,220.) 








BOOKS RECEIVED. 


United States Bureau of Mines. Technical Paper No. 567. 
Preventing Accidents by the Proper Use off Permissible 
Explosives. By D. Harrineton and 8. P. Hows. 
[Price 10 cents.) Technical Paper No. 568. er td 
Igniting Coal by Blectric Circuits in Mines. By H. B. 
FREEMAN. [Price 5 cents.] 
tendent of Documents. 

United States National Bureau of Standards. Miscel- 

Weights and Measures in 
Su ‘overing the Period of 
‘ongress to and Including the Adopti 
of the Joint Resolutions of 1836 and 1838. By Saran 
Ann Jones. Washington: Superintendent of Docu- 
ments. [Price 5 cents.] 

Colonial Office. Conference of Empire Survey Officers, 
1935. Report of Proceedings. London: H.M. Sta- 
tionery Office. [Price £1 net.] 

Department of Scientific and Industrial Research. Forest 
Products Research Records. No. 9. Methods of 
Applying Wood Preservatives. Part I. Non-Pressure 
Methods. By J. Bryan. London: H.M. Stationery 
Office. [Price 6d. net.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 95. The Inflammation of Coal Dusts : The 
Effect of the Fineness of the Dust. By T. N. Mason 
and R. V. WHeeter. [Price 6d. net.] Paper No. 96. 
The Inflammation of Coal Dusts: The Value of the 
Presence of Carbon Dioxide and Combined Water in the 
Dusts. By T. N. Mason and R. V. Waeeter. [Price 
6d. net.] London; H. M. Stationery Office. 

Radio Interference and its Suppression. By J. H. Reyner. 
London: Chapman and Hal! Limited. [Price 9s. 6d. 


Washington: Superin- 














net.] 

Cathode-Ray  Odscillography. 
MacGrecor-Morrts and J. 
Chapman and Hall Limited. [Price 2ls. net.] 

Maintenance of High Speed Diesel Engines. By Arntuur 
W. Jupex. London: Chapman and Hall Limited. 
[Price 108. 6d. net.} 

Kelly's Directory of 
Shippers of the World, 1936. Two volumes. 
Kelly's Directories Limited. [Price 64s.] 

Better Foremanship. By GLENN GARDINER. 
McGraw-Hill Publishing Company, Limited. 
15s.] 

Department of Overseas Trade. 
tions in the Netherlands East Indies, 1933 to 1935. 
Report. By L. B. 8. Larkins. With an Annex on 
Trade Conditions in the East Coast of Sumatra. By 
H. B. Henperson. London: H.M. Stationery Office. 
[Price 2s. net.] 

The Birmingham Exchange. Directory of Members, 
Subscribers and Representatives, 1936. Birmingham : 
The Birmingham Exchange. [Price 2s. 6d.] 

Textbook of the Materials of Engineering. By Prorrssor 
Hersert F. Moore. With a Chapter on Concrete. 
By H.F.Gonwerman. Anda Chapteron The Crystalline 
Structure of Metals. By J. O. Drarriy. Fifth edition. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 24s.] 

Inited States National Bureau of Standards. Circular 
C409. Production, Heat Treatment and Properties of 
Tron Alloys. By Louis Jorpan. Washington: 
Superintendent of Documents. [Price 10 cents.] 

Department of Scientific and Industrial Research. Building 
Research. Technical Paper No. 19. The Carbonation 
of Unhydrated Portland Cement. By Dr. D. G. R. 
Bonnett. London: H.M. Stationery Office. [Price 
Is. net.] 

Board of Education. 
the Science Museum for the Year 1935. 
Stationery Office. [Price ls. net.] 

United States War Department. Corps of Engineers. 
Port Series No. 6. The Ports of Galveston, Houston, 
Texas City and Corpus Christi, Texas. Part I. The 
Port of Galveston, Texas. [Price 30 cents.] Port Series 
No. 6. The Ports of Galveston, Houston, Texas City 
and Corpus Christi, Texas. Part 2. The Port of 
Houston, Texas. [Price 35 cents.) Transportation 
Series No. 3. Transportation Lines on the Great 
1935. [Price 30 cents.) Washington: Superintendent 
of Documents. 

Air Ministry. Air Publication 1287. Volume I. Third 
edition. Lynx IV* Aero-Engine. With Appendices on 

the Lynx IV (Mod.) and Lynx IV Engines. London : 

H.M. Stationery Office. [Price 3s. 6d. net.) 

The Outline of Steel and Iron. By ArcHIBALD ALLISON. 
London: H. F. and G. Witherby Limited. [Price 
6s. net.) 

Rubber Latex, By Dr. 

Stevens. London : 

Incorporated. 

The "Dil Engine *’ 

London : 


By Prorrssor J. T. 
A. Henuey. London: 


Merchants, Manufacturers and 


London : 


London : 
[Price 


No. 637. Economic Condi- 


Report of the Advisory Council of 
London : H.M. 


Srevens and W. H. 
Association, 


H, P. 


Rubber Growers’ 


Costs Record Book. 
(Price ls. 6d.] 


Operating 
Temple Press Limited. 








12, Great George- 





(MAY 29, 1936. 


PERSONAL. 


Mr. R. C. D. Fett, A.M.I.Mech.E., who has been 
assistant engineer and clerk of the works to Messrs. Wm. 
Jessop and Sons, Limited, Sheffield, for the pagt three 
years, has been appointed chief draughtsman to Messrs, 
Lamberton and Company, Limited, Coatbridge, Scot. 
Jand. 

Messrs. Crompton Parkinson, Limrrep, Bush House, 
Aldwych, London, W.C.2, have completed an agreement 
whereby a new electric-lamp factory will be erected in 
Canada. Crompton lamps will be marketed throughout 
the Dominion in association with established Canadian 
interests. 

Messrs. E. H. Jones (Macutne Toots), Liurep, 
Baldwin-terrace, Wharf-road, Islington, London, N.1, 
have purchased the freehold of Messrs. Henlys, Limited, 
Studebaker Depot, close to Hendon Aerodrome, to which 
larger premises the firm will commence removing shortly. 
The change is expected to be complete by August 15. 

With reference to the announcement made on page 506 
ante, with regard to Mirrlees-Vogel submergible pumps, 
Messrs. THe Mirrtees Watson Company, Lrmrrep, 
Scotland-street, Glasgow, C.5, have now asked us to 
state that while they have the sole rights for the manu. 
facture and sale of these pumps, to be manufactured by 
them for Great Britain, the Dominions, Colonies, and 
Dependencies, Messrs. Kittel and Company, London. 
retain their selling right for pumps manufactured at 
Messrs. Ernst Vogel’s works in Austria. 

Messrs. Heap, WricHTson anpD Company, Lmurep 
Teesdale Iron Works, Thornaby-on-Tees, have made an 
agreement with Messrs. Aetna Standard Engineering 
Company, Youngstown, Ohio, U.S.A., to make a wide 
range of Aetna steelworks ie epee This will include 
rolling mills for sheet and tin-plate production, furnaces, 
pickling, tinning and galvanising equipment, shears, 
roller levellers, polishers, coilers, seamless-tube mills, 
lap and butt-weld pipe machinery, threading machines, 
cutting-off machines for pipes and tubes, drawbenches, 
and roller straighteners for tubes and bars. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


No material change has taken plac« 


Tron and Steel. 
Orders are 


in most sections of the local staple trades. 
flowing freely, and the majority of works are operating 
at high pressure. Business in raw and semi-finished 
materials continues at a high level, and at some works 
the difficulty of keeping deliveries within contract time 
persists. Reports of the installation of larger furnaces 
to meet the heavy demand are to hand from several large 
works. The scrap market is active. In some districts 
British scrap is in short supply, and works are consuming 
foreign material. The heavy engineering and machinery 
branches are in a healthy state. Order books are well 
filled, and inquiries are more numerous. Rolling mills, 
forges, and press shops are busily employed. The 
large foundries are operating to capacity. One of the 
largest foundries in this area has turned out a 58-ton 
cast-steel main frame 21 ft. high, 10} ft. wide, and 
varying in thickness from 5 ft. 9 in. to 2 ft. 10 in. Itis 
to be used in the construction of a 3,770-ton hydraulic 
moulding press which is being produced at another 
Sheffield works. The same foundry has also produced 
this week a 65-ton casting for a large anvil block, and a 
few weeks ago two 100-ton castings. Makers of railway 
rolling stock are pushing sales both in this country and 
abroad, and have booked good orders for wagons, 
trucks, wheels, axles, springs, and . Firms speciali 
sing in the production of shipbuilding requisites have 
good prospects. Sheffield has a particular interest 
in the sailing of the Queen Mary this week. Local 
works were largely responsible for the supply of much of 
the steel used in its construction, as well as engine parts, 
stainless steel fittings, and cutlery. Owing to the 
increasing demand for precision-ground and cold-drawn 
bars, a Sheffield works has laid down new plant specially 
for their production. This plant includes thermostati- 
cally-controlled furnaces, equipped with the latest 
recording and indicating gear, an electrically-operated 
ground-type charging machine, and hydro-electric dipping 
gear, and constitutes a big advance in heat-treatment 
practice. There is an expanding market in structural 
steel, while the demand for steel pit props, arches, beams, 
and cambered girders has been well maintained. More 
orders have been received by firms in this area for crushing 
machinery, dredgers and dredger parts, and metal washing 
equipment for shipment to South Africa, India, New 
Zealand, Australia, and South America. The lighter 
branches are satisfactorily employed. Aircraft and 
automobile steel is in strong request. Makers of farm 
and garden tools report progress. The call for tobacco 
knives—for long one of the most progressive sections- 
shows a decline. Engineers’ small tools are active media. 
South Yorkshire Coal Trade.—The export position 's 
much the same. The flow of business is erratic, while 
inquiries are for moderate tonnages. The inland market 
is active. Most of the business is in industrial fuel, 
rticularly that consumed by iron and steel works. 
team coal is in good demand, and reports are freely 
heard of a shortage in supply. Railway companies 
are good customers. The house coal market has developed 
fresh weakness. Consumers are holding off the market, 
in view of a possible reduction in quotations. Foundry 
and furnace coke are in brisk request. Quotations 
Best branch handpicked, 26s. to 29s. ; Derbyshire = 
house, 22s. to 238.; Derbyshire best brights, 19. a 
to 2ls.; best screened nuts, 198, to 20s. ; small screened 
nuts, 18s. to 18¢, 6d. ; Yorkshire hards, 19s. 6d. to 20s. ; 
Derbyshire hards, 19s. 6d. to 20s. ; rough slacks, Ile. 
to 12s.; and nutty slacks, 10s. to Ile. 








ng 
de 

de 
es, 


PS, 


es, 


MAY 29, 1936.] 


ENGINEERING. 





_ 587 

















NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Supply of foundry iron is 
sufticiently increased by the additional make of Cleveland 
qualities to cover current needs. but makers and con- 
sumers have virtually no stocks, and some considerable 
time must elapse before normal statistical conditions can 
be restored. Arrears of delivery against contracts 
entered into some time ago are heavy, and cannot be 
appreciably reduced until tonnage output is further 
enlarged substantially. With the prospect of coke becoming 
less scarce more of the plant that has been inactive for 
alengthy period may be put into action. New business 
in Cleveland pig is on quite a trifling scale, distributions 
under old contracts practically absorbing all the iron 
obtainable. For almost any delivery of Cleveland pig 
buyers would readily pay well above fixed minimum 
prices. Tees-side consumers of foundry iron continue to 
draw regularly considerable supplies from the Midlands. 

Hematite.—Ironmasters claim that scarcity of East 
Coast hematite iron is rather less acute than of late, 
but the shortage is still causing much uneasiness and 
no small amount of inconvenience. Outlook for the 
near future is certainly perturbing for demand is more 
ikely to increase than otherwise, the light stocks at 
makers’ yards are nearly all allocated for early use, and 
prospect of increase of production is not at all bright. 
Quotations are unchanged, but nominal. 

Foreign Ore. 
the foreign ore trade. 


Little new is ascertainable concerning 
Merchants confidently look for 


arise in values and consequently are not pressing sales, 
while consumers have large quantities to take up under 
running contracts and are not disposed to discuss busi- 


ness. It is diffieult to discover exactly on what terms 
transactions might be put through, but the recognised 
market quotation for best rubio is 18s. 9d. c.i.f. Tees. 


Blastfurnace Coke.—Makers of Durham blastfurnace 
coke are well sold and adhere to recent quotations 
despite the prospect of a considerable increase of supply. 
Prices are still based on good medium qualities at 25s. 
to 25s. 6d. delivered to Tees-side works. 


Manufactured Iron and Steel—The huge tonnage 
vutput of semi-finished and finished iron and steel falls 
short of sufficient for present needs, and producers of 
several commodities are compelled to seek extension of 
period of delivery. Re-rollers continue to press semi- 
finished steel makers for larger supplies, notwithstanding 
substantial importations of Continental material. Pres- 
sure for delivery of finished steel is unabated. While 
export trade displays no resilience, domestic needs 
continue so heavy that outlook for the remainder of 
the year is regarded as satisfactory. Among the principal 
market quotations for home business are : Common iron 
bars, 101. 2s. 6d.; packing (parallel), 91.; packing 
tapered), 10l.; steel billets (soft), 5l. 17s. 6d.; steel 
billets (medium), 71. 2s. 6d.; steel billets (hard), 
il. 12s. 6d; iron and steel rivets, 121.; steel boiler 
plates, 97. 5s.; steel ship plates, 81. 15s.; steel angles, 
Sl. Ts. 6d. ; steel joists, 8l. 15s.; heavy sections of steel 
rails, 81. 108. for parcels of 500 tons and over and 9I. for 
smaller lots; and fish plates, 121. 10s. Black sheet 
No. 24 gauge), 111. 10s. for delivery to home customers 
and 91, 158. f.o.b. for shipment abroad; galvanised 
corrugated sheets (No. 24 gauge) are 131. 10s. for delivery 
to home customers and I1l, 15s. f.o.b. for shipment 
overseas. 


Scrap.—British iron and steel scrap continues to 
find a ready sale in spite of substantial imports from 
ibroad. Light cast iron is selling at 54s. to 55s., and the 
minimum figure for heavy cast iron is 62s. 6d. Machinery 
metal is in request at 65s. and the price is inclined to 








harden. ‘Tees-side consumers of heavy steel promptly 
take up all available home supplies at 57s. 6d. Sellers 
are realising above that price for delivery elsewhere. 

Rio pe JANErRO Samprte Farr.—The ninth annual 


luternational Sample Fair will be held in Rio de Janeiro, 
Brazil, from October 12 to November 15. The Fair, we 
understand, is unlike ordinary exhibitions of merchandise 
in that exhibitors may engage in all kinds of commercial 
transactions and conclude contracts directly with their 
clients in particularly favourable circumstances. Entries 
should be in the hands of the Fair authorities, Rio de 
Janeiro, D.F., Brazil, before September 12, Further 
particulars are obtainable from the Brazilian Consulate 
n London, Aldwych House, Aldwych, London W.C.2. 


BRiTIsh STANDARD SPECIFICATIONS FOR BUILDING 
Mareriats.—The British Standards Institution, 28, 
Victoria-street, London, S.W.1, has issued three specifica- 
tions dealing with materials for building construction. 
These comprise, No. 15-1936, dealing with structural 
steel for bridges and general building construction ; 
No. 645-1935, consisting of a schedule of unit weights 
or building materials; and No. 657-1936, relating to 
the dimensions of clay facing and backing bricks. The 
specification for structural steel is a third revision of that 
irst published in June, 1906, and embodies a number of 
modifications relating to the material and the tests to 
be applied. The schedule of unit weights for buildi 
materials has been prepared not so much to afford 
accurate data for calculations as to standardise the data 
seoved in order to avoid confusion. . In specification 

©. 657, three sizes of clay brick have been standardised 
which differ in respect of depth only, the length and 
width being the same for all three. Copies of the above 


specifications may be obtained, price 2s. 2d. each, post 


free, 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—There has been no change in 
the state of the Scottish steel trade over the week, but 
a certain amount of satisfaction has been expressed by 
the announcement that the Admiralty have decided 
to place orders on the Clyde for five destroyers of the 
1936 programme. These will ensure orders for 
a large tonnage of steel during future months. In the 
meantime the works are being kept busily employed 
and consumers keep we constant pressure for deliveries 
against contract. ile home users are absorbin, 
the bulk of to-day’s output makers are looking forwa 
to an extension in overseas buying coming along at no 
distant date and an increase in production plant will be 
an absolute necessity to cope with a larger demand for 
steel. Structural material is still an active market and 
orders on hand amount to a large tonnage. In the 
black steel-sheet trade conditions are unchanged and 
in most instances full employment is general. The 
arertage | are the current market quotations :—Boiler 
plates, 91. 58. per ton; ship plates, 81. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black-steel sheets, } in., 
9l. 58. per ton; and No. 24 gauge, in minimum 4-ton 
lots, 111. 10s. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 13/. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade——In the West of Scotland 
malleable-iron trade the slight easing off in new business 
is again noticeable, but nevertheless makers have quite 
a fair amount of work on hand and are very hopeful 
of an improvement in demand before long. The re- 
rollers of steel bars are well employed and the indications 
point to a continuance of this state for a little time 
ahead. Prices are steady and are as follows :—Crown 

rs, 101. 2s. 6d. per ton for home delivery, and 91. 5s. 
per ton for export; and re-rolled steel bars, 91. ls. per 
ton for home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Active conditions continue 
general in the Scottish pig-iron trade and there is an 
extremely heavy pressure for deliveries. The fourteen 
furnaces in blast are turning out a large tonnage of 
material and consumers keep crying out for more. The 
demand for foundry iron is on the increase and is likely 
to continue. The following are the current market 
quotations :—-Hematite, 77s. r ton, and basic iron, 
72s, 6d. per ton, both delive at the steel works ; and 
foundry iron, No. 1, 81s. 6d. per ton, and No. 3, 79s. per 
ton, both on trucks at makers’ vards. 

Shipbuilding._Subject to the settlement of certain 
points of detail the Admiralty have decided to place 
orders with Clyde shipbuilders for five of the nine 
destroyers of the Tribal class of the 1936 building pro- 
gramme. These vessels will have a displacement of 
approximately 1,850 tons, and will cost round about 
400,0001. each. Messrs. Scotts’ Shipbuilding and 
Engineering Company, Limited, Greenock, will build two 
—hulls and machinery; Messrs. Wm. Denny and 
Brothers, Limited, Dumbarton, will build two—hulls and 
machinery; and Messrs. Alexr. Stephen and Sons, 
Limited, Linthouse, will build one hull and machinery. 
The latter firm have already on order one of the same 
elass of destroyers of the 1935 programme, while the 
Fairfield Shipbuilding Company have orders for two. 
An order for a passenger and cargo motorship of 11,000 
tons has just been placed by the Anchor Line (1935), 
Limited, with the Fairfield Shipbuilding and Engineering 
Company, Limited, Govan. She will be driven by twin- 
screws, and will be designed for the owners’ Indian 
service between Glasgow, Liverpool, and Bombay. 
This new vessel will be designed to attain a service speed 
of 17 knots, and will have accommodation for over 
330 passengers in single and two-berth cabins, each 
with a private toilet and shower. 








Copper Ore IN NoRTHERN SwEeDEN.—The Swedish 
Geological Research Department has applied for a grant 
of some 26,000/. to carry out further investigations and 
—* mining work on the copper-ore finds at 

jurfors, in the Malaniés district in Northern Sweden. 
It is estimated that the deposit contains at least 230,000 
tons of ore having a minimum content of 2-44 per cent. 
of copper and 30-3 per cent. of sulphur. Much of the ore, 
it is stated, contains 4 per cent. of copper. 





PusLic Works In HypERABAD.—Interesting statistics 
on the great developments which have taken place 
in engineering and public works in Hyderabad, during 
the twenty-five years’ rule of the present Nizam, were 
given in a recent broadcast at Delhi > Sir Akbar Hydari, 
the finance minister of the State. Agriculture is the 
leading industry, and the engineering works undertaken 
to ensure an adequate water supply throughout the 
State are, therefore, of vital importance. Several large 
reservoirs have been constructed, chief among them 
being the Nizamsagar dam, which is capable of irrigating 
270,000 acres. In addition, many wells have been sunk, 
numbering, in one district, upwards of 1,200. The cost 
of these wells has been met from the Famine Prevention 
Fund of 2,000,0001. set up by the State Government. 
Transport has also received attention, and, during 
the Nizam’s reign, 3,000 miles of new roads and 1,300 
miles of railway have been built, while a State-run 
motor-transport service has been set up, and Hyderabad 
linked with the Karachi-Bombay-Madras air line. At 
the present time a special board is considering the 
possibilities of air lines within the State. Municipal 
works have shown equal development. In Hyderabad 
City, a slum-clearance scheme is in operation, while an 
entirely new system of water supply, drainage, and 





electricity is planned for the near future, and similar 


from the Publications Department of the Institution. | steps have been taken in other cities. 





NOTICES OF MEETINGS. 


For Notices of Meetings see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—Unimproved conditions pre- 
vailed on the Welsh steam coal market throughout the 


past week, Inquiry from all directions continued very 
restricted and demand was chiefly in respect of small 
quantities. Consequently, collieries remained adversely 


peed and were compelled to maintain work on a small 
evel at the pits, while stoppages were frequent. The 
outlook over the next month or so is not encouraging. 
Exports from the six chief South Wales ports last week 
showed a further reduction when they were lower than 
those in both the preceding seven days and in the 
corresponding period of 1935. They were 341,300 tons, 
compared with 354,300 tons, and 365,934 tons, respec- 
tively. Trade with Italy remained almost at a complete 
standstill, while business with Spain was impeded by 
the slowness in obtaining payment from that country for 
coal already supplied. Exports to France will be cut 
by 20 per cent. during June, and it seems likely that a 
cut of 10 per cent. will remain in operation throughout 
the summer months. Customers in all the other leading 
markets continued to display only a scant interest, and 
sales were slow. Tenders for the supply of about 
300,000 metric tons to the Egyptian State Railways 
were extended to May 30. Contract business was again 
very quiet, and only a few small new inquiries were 
received on the market. Collieries continued to be 
impeded by the slow movement of large coals, and the 
congestion of stocks at the pitheads showed no sign of 
easing. Supplies remained freely available at easy 
prices. There was no expansion in the demand for 
cobbles, which were dull and inaetive. Operators still 
experienced a shortage of small and sized grades, and the 
washed descriptions were well. booked for some time 
ahead. Prices were fully maintained at recent strong 
levels. Cokes were only sparingly offered at high prices, 


Iron and Steel.—Operations proceed on satisfactory 
lines in the iron and steel and allied trades of South Wales 
and Monmouthshire... Employment was well maintained, 
and most producers still held well-filled order books, but 
the volume of new business passing was hardly as active. 








LAUNCHES AND TRIAL TRIPS. 


“CurteanN Reerer.”—Single-screw  fruit-carrying 
motorship ; two-stroke, single-acting, trunk-type and 
solid-injection, six-cylinder Burmeister and Wain Diesel 
engine. Trial trip, April 26. Main dimensions, 290 ft. by 
44 ft. 6in. by 26 ft. 6in. Built by Messrs. Nakskov Ship- 
yard, Limited, Nakskov, Denmark, for Mr. J. Lauritzen, 
Copenhagen. 

Hoprer Boars.—Four steel hopper boats, each to 
carry 32 tons deadweight. Launch, two on May 4 and 
two on May 11. Main dimensions of each, 71 ft. by 
7 ft. by 4 ft. Built by Messrs. Harland and Wolff, 
Limited, North Woolwich, London, E.16, for Messrs. 
Grand Union Canal Company, London. 


“ Smunta.’’—Single-screw oil-tank motorship ; four- 
cycle, airless-injection, six-cylinder Diesel engine. Trial 
trip, May 14. Main dimensions, 425 ft. by 54 ft. 3 in. 
by 31 ft. Built and engined by Messrs. Harland and 
Wolff, Limited, Govan, Glasgow, to the order of Messrs. 
The Anglo-Saxon Petroleum Company, Limited, London. 

“ Marna.”’—Single-screw cargo-steamer; four-cylin- 
der compound engine working in conjunction with an 
Elsinore exhaust turbine. Trial trip, May 18. Main dimen- 
sions, 306 ft. 6 in. by 41 ft. 6 in. by 18 ft. 9in. Built 
and engined by Messrs. The Elsinore Shipbuilding and 
Engineering Company, Limited, Elsinore, Denmark, to 
the order of Messrs. Dampskibsselskapet Vesterhavet, 
Copenhagen. 

“ SpriInGwEAR.”—Cargo steamer; triple-expansion 
engines installed by Messrs. The North Eastern Marine 
Engineering Company, Limited, Sunderland. Launch, 
May 19. Main dimensions, 220 ft. by 36 ft. 3 in. by 16 ft. 
Built by Messrs. Short Brothers, Limited, Pallion, Sun- 
derland, to the order of Messrs. The Springwell Shipping 
Company, Limited, London. 

“ Sureve Brarnaow.”—Twin-screw cargo and live- 
stock steamer for the Heysham-Belfast service ; Parsons 
single-reduction geared turbines. Launch, May 21. Main 
dimensions, 309, ft. by 45 ft. by 16 ft. 6in. Built to the 
order of the London Midland and Scottish Railway 
Company, by Messrs. Wm. Denny and Brothers, Limited, 
Dumbarton. 

“* KirKELLA.”—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
White Sea; triple-expansion engine fitted by Messrs. 
Amos and Smith, Limited, Hull. unch, May 21. Main 
dimensions, 156 ft. 8 in. by 26 ft. by 15 ft. Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, for Messrs. J. Marr and Son, Limited, 
Fleetwood. 

“ Yorxwoop.”-—Single-screw cargo and passenger 
steamer; triple-expansion engine supplied by Messrs. 
The North Eastern Marine Engineering Company, 
Limited, Walker-on-Tyne; a Hawthorn-Gitaverken 
turbo-compressor unit is to be installed. Launch, May 21. 
Main dimensions, 453 ft. 6in. by 55 ft. 6in., by 37 ft. 6in. 
Built by Messrs. R. and W. Hawthorn, Leslie and Com- 
pany, Limited, Hebburn-on-Tyne, for Messrs. The Con 
| stantine Shipping Company, Limited, Middlesbrough. 
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PLATE XLI. ENGINEERING, May 29, 1936 


/THE CUNARD WHITE STAR QUADRUPLE-SCREW LINER “QUEEN MARY. 
CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, SHIPBUILDERS AND ENGINEERS, CLYDEBANK. 


For Description, see Page 575. 
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DEVELOPMENTS. IN AEROPLANE 
DESIGN. 


No branch of engineering of comparable industrial 
importance with aeronautics owes more to scientific 
investigation or offers, in consequence, a more suit- 
able subject for a lecture which aims at tracing the 
interdependence of abstract science and engineer- 
ing. Even more significant, however, of the rapidity 
with which aeronautics has established itself in our 
civilization and commanded the attention and respect 
of engineers, is the fact that no fewer than four 
of the James Forrest Lectures delivered before the 
Institution of Civil Engineers during the past 
25 years have been concerned with aeronautical 
matters. A perusal of the earlier lectures by Mallock, 
Lanchester, and Southwell shows how amply these 
authors were served by the advances in aviation 
which, made possible by the petrol engine and stimu- 
lated by the war, have continued without inter- 
ruption since flight in heavier-than-air machines was 
first accomplished. It is none the less remarkable 
that during the short and recent period of the past 
six years the theory and practice of aeroplane design 
should have been so developed as to demand, rather 
than merely to justify, the review given by Mr. E. F. 
Relf, F.R.S., in the 42nd James Forrest Lecture 
which has lately been abstracted in these columns.* 
The obvious changes making for * cleanness ’’ in 
the external form of aeroplanes, the preponderance 
of monoplanes among modern designs, and the 
spectacular increases of speed achieved in a succes- 
sion of record-making flights, combine to indicate 
that ideas little removed from revolutionary are 
nowadays influencing aircraft designers at home 
and abroad. In his position as superintendent of 
the Aerodynamics Department at the National 
Physical Laboratory, no one is better placed than 
Mr. Relf to know what is taking place in this field 
of research, but it is a tribute to more than his 
knowledge that those who have heard or read his 
altogether admirable lecture now have the satisfac- 
tion of understanding, not only many things about 
aeroplanes that were previously obscure, but also 
a good deal about aerodynamics that has potential 
applications in other types of engineering. 

* See pages 513 and 572, ante 
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As a preface to Mr. Relf’s survey of the siden 
position it is an instructive exercise to read the 
James Forrest lecture which Dr. Lanchester delivered 
before the Institution in May, 1914. Even at that 
early date, Lanchester was one of the world’s 
foremost authorities on aeronautics, so that the 
trend of development forecast in his paper on ‘‘ The 
Flying Machine from an Engineering Standpcint,” 
can be regarded as‘ expressing the best informed 
It is consequently 
most interesting to note that while Lanchester fully 
appreciated that reduction in the weight per horse- 
power of aircraft engines would be essential to the 
achievement of speeds materially in excess of 120 

m.p.h., he found it difficult to believe that any great 
reduction on the best weight /power ratios obtaining 
at that time could be effected without an undue 
sacrifice of engine reliability. Time has, as a 
matter of fact, shown that this view underestimated 
the ability of engineers and metallurgists, and failed 
especially to foresee the influence of supercharging 
and low-resistance cooling on the performance of 
petrol engines; for the best pre-war aero engines 
weighed as much as 4 Ib. per horse-power, whereas 
nowadays racing aircraft have engines with a weight 
to horse-power ratio of only 0-7, while engines 
weighing less than 1-1 lb. per horse-power are 
being produced commercially. 

Equally clear, however, on the other hand, was 
Lanchester’s insistence on the low economy of aerial 
flight in comparison with locomotion by wheeled 
vehicles on road or rail, and on the consequent 
necessity for aeroplanes to achieve high speeds of 
transport as a compensating advantage. In this 
direction, as also in his view of the latent aerody- 
namic superiority of the monoplane over the 
biplane, he has been well justified by events, though 
possibly he did not foresee that, as the result 
of reductions in extraneous resistance, the aeroplane 
of to-day would be obliged to reserve its maximum 
lift capacity for alighting and taking off, and to 
fly in high-speed horizontal flight with such small 
angles of wing incidence that the induced drag, 
even of low aspect-ratio wings, becomes almost 
negligibly small in relation to the drag due to skin 
friction. 

The movement towards cleanness of design may 
be said to have had its official inauguration in 
B. M. Jones’s paper of 1927 on the streamline aero- 
plane, but it had already been abundantly clear for 
some time to experts in aerodynamics that the aero- 
plane of that time was as far removed from the ideal 
as it was in advance of what Southwell happily 
termed the “ flying Christmas tree ” of pre-war days. 
Thus it was that the seaplanes which won the 
Schneider Trophy contests, embodying ideas which 
only to-day are receiving general recognition, could 
be built and flown under restricted conditions at a 
time when the ordinary land plane was a relatively 
slow, aerodynamically inefficient machine. Nowa- 
days, as the result of the practical application of 
experimental research, the positions are reversed 
and the marine aircraft, with its inherent necessity 
for extraneous fittings to give a seaworthy per- 
formance when afloat, is somewhat inferior to the 
best modern land machines, This very marked 
improvement, accompanied by a striking change in 
appearance, has been brought about by the drastic 
elimination of projecting fittings and bracing 
members, by fairing the shape of the fuselage and 
cowling the engine, by making the undercarriage 
retractable—and most notable of all—by the almost 
complete abandonment of the biplane in favour of 
monoplane construction. The result has been an 
enormous reduction of parasitic resistance, so that a 
good machine of 1935 has far less than half the drag 
and nearly twice the speed of a 1931 aeroplane of 
similar power. 

It must not be imagined, however, that these 
changes have been brought about by anything so 
simple or inarduous as a capricious change of fashion, 
The cantilever monoplane wing, indeed, presents a 
much more difficult structural problem than the 
braced girder system of the equivalent biplane. 
Moreover, this is only the first stage of the problem, 
for recent research has demonstrated that the 
optimum conditions as regards maximum wing 
lift and low skin-frictional resistance can be achieved 
only by having the external surfaces almost perfectly 
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smooth. While some improvement of 
wing covering in this respect can be obtained by 
superficial filling treatment, the obvious means of 
realising such surfaces is by employing polished 
metal which, being relatively heavy, may advan- 
tageously be incorporated in a stressed skin struc- 
ture, contributing towards the strength and stiffness 
of the whole machine. Here the designer's task 
lies in the application of newly determined aero- 
dynamical knowledge, but in many other cases, 
where application would be an easy matter, it is 
the compromise between theoretical and practical 
requirements which gives trouble. On the question 
of the interference between wings and body, for | 
instance, experimental investigation has shown | 
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appropriate experimental apparatus. This last 
point, perhaps less obvious than the others and 
therefore worth emphasis, is strikingly exemplified 
by the variable-density wind tunnel. In the two 
or three years that this equipment has been in use, 
a surprisingly large number of phenomena related 
to full scale performance has been revealed. Effects 
previously unknown or only suspected, such as the 
influence of flow at high Reynolds numbers on 


surface roughness and maximum-lift characteristics, 


have been discovered or confirmed and subsequently 
analysed, so that recommendations applicable to 
full-sized machines could be confidently made. 
With the design of the variable-density tunnel and 
with its present highly successful and productive 


unmistakably that the worst arrangement from |operation, Mr. Relf pre-eminently is associated, 


the point of view of drag is that in which the body 
is above, and touching, the wing. The low-wing 
monoplane is, nevertheless, favoured since it permits 
a short, and therefore easily retracted, under-carriage 
to be fitted. 


Generous fillets to round off the junc- | 


and he and his staff at the National Physical Labora- 
tory have undoubtedly contributed very materially 
te the aeronautical developments now in progress. 








tions between the body and the wing and tail units THE STRENGTH OF METALS AND 


afford some compensation in the way of drag | 


reduction, and the cushioning effect of a low wing 
near the ground is helpful in alighting and taking off, 
but the conflicting demands of sound theory and 
good practice remain incompletely reconciled. 
The fact that the modern aeroplane should need 





THE EFFECT OF STRESS ON 

THEIR INNER STRUCTURE. 

Ir has been known to generations of engineers 
that when a metal part of a machine or structure 
is subjected to a prolonged series of repeated loads, 
more particularly when the stressing is reversed in 
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type of information and be the simplest type to 
investigate, nevertheless decided to study specimens 
in the form of a polycrystalline aggregate, as this 
was deemed to be more intimately linked with 
practical conditions of service. The material 
actually used was a normalised mild steel of high 
quality. This decision appears to us to constitute 
to some extent a reversal of previous policy, ag 
we have been led to believe that the surest method 
of tackling problems connected with the fatigue 
and fracture of metals was to commence with a 
single crystal, then proceed to a two-crystal aggre- 
gate and approach the polycrystalline specimen by 
gradual stages. The procedure is obviously slow, 
but it would appear to be more fruitful in the long 
run. The experiments made by Dr. Gough an! 
his colleague, which proceeded continuously for 
some twelve months, were, however, extremely 
thorough. They consisted of a systematic study of 
the changes produced in the crystalline structure 
under various stressing actions and at various 
stages of each of these actions. Monochromati 
X-rays and precision methods were employed 
| throughout, and each specimen was submitted to 
X-ray examination at least on two occasions, 
namely, prior to and following the test, and in many 
cases the test was interrupted for one or more 
intermediate examinations. In addition to three 





special devices to facilitate its manceuvring to and | direction, sudden failure may occur; and, in an | ™#!M series of fatigue tests, observations were made 


from the ground is one of a number of factors! endeavour to explain the phenomenon, several 
directly consequent upon the achievement of high | theories have been put forward from time to time. | 
speed and low resistance. In order that landing} ]t was long thought that something resembling 
speeds may be restricted within safe limits, the | muscular fatigue was taking place, and this led to | 
aerodynamic efficiency of the machine has to be | the adoption of the term “ fatigue of metals.” | 
temporarily spoiled by means of wing flaps which,| Modern metallurgists and physicists have taken 


on specimens strained to destruction under static- 
tensile and static-torsional stresses. As the result 
of their work, the two investigators have been 
able to put forward some far-reaching deductions. 
They conclude that, for the first time, it has been 
possible to show that failure under static and fatigue 


simultaneously increasing lift and drag, allow the | exception to this term, but it has now taken a firm | stressing is associated with changes in the crystalline 


machine to be brought to ground more slowly and |hold in the vocabulary of technical men, and | structure 
|involve, in the first place, a dislocation of the 


steeply and with a much shorter landing run than appears likely to continue in use. Early quanti- 
would otherwise be possible. The operation of | tative researches into the subject of fatigue were 
taking off, on the other hand, calls for a temporary | conducted in this country by Fairbairn, and in 
increase of lift without any corresponding increase | Germany by Wohler, in the middle of last century, 
of drag. This effect can be in some measure attained | and although the work of these two great pioneers 
by partially opening certain types of the trailing | was to some extent continued by others, the intensi- 
flaps used for landing. Alternatively, the variable | fied and systematic investigation of the problem 
pitch air screw offers a way out, though at the! may be said to have begun with the manufacture, 
expense of considerable extra weight. Perhaps the Stones large scale, of high-speed motor-car and aero 
eventual solution will be the general adoption | engines, and with the adoption and increasing 
of the principle of the assisted take-off, as exemplified | application of high-strength alloy steels to meet 
in the catapults used to discharge aircraft from ships. |¢he needs of modern engineering developments. 
The idea of increasing by such means the initial | prominent among the research workers engaged, in 
fuel load and hence extending the range of flight | this country, on the question of the strength of 


which are identical. These changes 
initially perfect grains into large components, 
which vary in orientation from that of the internal 
grain by amounts up to about 2 deg. Secondly, 
crystallites are formed, approximately 10-* em. to 
10-5 cm. in size, the orientation of which varies 
widely from that of the original grains. In the 
third place, severe internal stresses are present in 
the crystallites. At fracture, whatever the type of 
applied stressing, the whole of the specimen behaves 
to the X-ray beam as a medium of crystallites 
showing marked lattice distortion and oriented 
completely at random, The authors’ conclusions 
regarding the sequence of events under fatigue 


has attractive commercial possibilities, but may 
recommend itself less sweetly to the senses of the 
air-travelling public. Equally important from 
the view point of air transport are the effects of 
high speed on the stability and control, and on the 
flutter propensities of modern machines. In both 
thése connections further research is required, first 
because most of the existing stability data relate 
to biplane machines, and secondly, because the 
assumptions hitherto permissible with regard to 
flutter, and serving as a basis for remedial measures, 
are no longer valid at the greatly increased speeds 
of flight nowadays contemplated. 

According to present knowledge, the compressi- 
bility of the atmosphere at the speed of sound 
sets an upper speed limit which, while being 
approached by aeroplanes travelling at over 300 
miles an hour, is still so far remote that the considera- 
tion of how to exceed it may be postponed. In the 
meantime, as will be evident from Mr. 
lecture, there is no dearth of problems demanding 
attention—how, for instance, to reduce the 70 per 
cent. or 80 by which the drag of the best of to-day’s 
machines exceeds the skin friction associated 
with a turbulent boundary layer ? How to prevent, 
or at least retard, the onset of turbulence at high 
Reynolds numbers’ How to cool an_ engine 
effectively at high speeds through the air and utilise 
the energy abstracted to aid propulsion? How 
to operate the engine as efficiently at extremely high, 
us at moderate, altitudes ? All these are potential 
sources of improved aircraft performance which 
increasing knowledge has shown to be within the 
range of future achievement. But they will never 
reach the stage of successful practical application 
without continued research, without a full and 


general appreciation of the interdependence of 
abstract 


science and engineering, 
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metals subjected to repeated stress, are Dr. H. J. 
Gough, F.R.S., and others, at the National Physical 


| Laboratory, and during the past ten or twelve 


years a lengthy series of researches has been 
carried out at Teddington, principally on behalf 
Department of Scientific and Industrial 


In spite of the work done, however, the funda- 
mental problem of why metals fail is still obscure, 


}and it was with the object of making a new attack 
|on the problem of fatigue, employing X-ray methods 


of precision and devoting special attention to the 
effect of stressing on the inner structure of metals, 
that an investigation was put in hand at the National 
Physical Laboratory about a year ago. The results 
of this research work were placed before the Royal 
Aeronautical Society on April 20 by Dr. Gough and 
Mr. W. A. Wood in a lecture entitled ‘‘ Strength of 
Metals in the Light of Modern Physics.” The 
authors pointed out that previous work in the 
field of fatigue phenomena had progressed from 
purely mechanical fatigue tests, through mechanical 
tests during which changes in microstructure were 
observed, to tests in which not only mechanical 
and optical, but also X-ray methods were employed. 
The principal conclusions drawn from this work 
seemed to be that the essential conditions which 
controlled the formation of a fatigue crack in its 
earliest stages were sub-microscopic and intimately 
related with the crystalline structure itself. Hence 
it appeared that, if the fundamental problem were 
to be pursued, future work must involve the more 
extensive use of those physical methods which 
were suited to exhibit the state of the crystalline 
structure at this critical stage. 

In drawing up the programme of their work, 





and without | 


the authors, while recognising that single-crystal 
specimens would probably supply the most direct 


stressing are of particular interest. They consider 
two stress factors to be of major importance, 
namely, the maximum stress of the cycle, and the 
range of stress. At the first application of the 
maximum stress, some damage by break-up 1s 
caused to the structure, and this damage may vary 
from zero to any value of destruction. The safe 
range or fatigue limit is the maximum range, which 
| will cause no further progressive break-up, and 
| no change is brought about by any number of 
|eycles of @ safe range of stress. If the applied 
|range of stress exceeds the safe range, progressive 
| deterioration and break-up into crystallites sets 
in, leading to fracture exactly as in a static test 
lto destruction. The greater the range of stress, 
the greater the total number of perfect grains 
totally destroyed, and the fewer the number ol 
cycles required to produce complete fracture. In 
every case, however, the same final condition of 
destroyed structure is reached in the region of the 
crack. 














| NOTES. 


| SPEED ACCELERATIONS ON THE LONDON MIDLAND 
AND ScorrTisH RaILWwAy. 


On Monday, May 4, the “ Mid-day Scot” o 
the London Midland and Scottish Railway, ¥&* 
accelerated to leave Euston at 2 p-m., and to arrive 
at Glasgow at 9.35 p.m., as before. This 8 the 
fastest regular journey time which has ever been ™ 
operation between London and Glasgow. The ne¥ 
schedule includes four stops of a total duration ot 
19 minutes, and will be maintained by one loc 
motive of ‘‘ The Princess Royal ” class throughout. 
the engine men being changed at Crewe. The 
maximum loads may be as much as 600 tons from 
Euston to Carnforth, 500 tons from Carnforth 
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Carlisle over Shap, and the same from Carlisle to 
Glasgow over Beattock. The 102-5 miles from 
Carlisle to Glasgow will be run in 116 minutes, an 
average speed of 53 m.p.h. On the first day of 
the new schedule the ‘‘ Duchess of Kent ’”’ hauled 
a 440-ton train from Euston to Crewe, a distance 
of 158 miles, in 161 minutes, an average start-to-stop 
speed of 58-9 m.p.h., notwithstanding five slacks for 
permanent-way operation. The next 72 miles to 
Lancaster were run in 77 minutes, with a load of 
493 tons. The average speed was 56-1 m.p.h., two 
minutes being gained on schedule, in spite of two 
temporary speed restrictions. Between Lancaster 
and Penrith, the 13 miles from Milnthorpe to 
Grayrigg were run without the speed falling below 
40 m.p.h., and on the 54 miles climb from Tebay to 
Shap Summit, the minimum speed was 27-5 m.p.h. 
Between Shap and Penrith, a speed of 81 m.p.h. 
was attained, the latter place being reached in 59 
minutes 26 seconds from Lancaster, an average 
start-to-stop speed of 51:3 m.p.h. A maximum 
speed of 85 m.p.h. was reached between Penrith 
and Carlisle, while the final stage of 102} miles 
from Carlisle to Glasgow was run in 114} minutes, 
or 14 minutes less than schedule, in spite of a 
permanent-way slack near Kirkpatrick, several 
speed restrictions in the Motherwell area, and a 
§-minute signal stop at Lamington. The load on 
this section was 277 tons. A minimum speed of 
3-5 m.p.h. was maintained up Beattock bank. 
On the same date, the journey time of the up 
Merseyside Express was accelerated to 34 hours, 
the 189-7 miles from Mossley Hill to Euston being 
run in 189 minutes, an average speed of 60-2 m.p.h. 
On the inaugural journey the actual time taken 
was 186 minutes 20 seconds, an average speed of 
61-1 m.p.h. The load was 446 tons. Trials with 
a dynamometer car have also been started between 
Euston and Glasgow with the experimental turbo- 
motive engine, No. 6202, to which we have referred 
on various occasions. The up and down Royal 
Scot is being used for this purpose with loads 
between 475 tons and 560 tons. On the second 
day, No. 6202 took a load of 500 tons from Syming- 
ton to Carlisle, a distance of 66-9 miles, in 68} 
minutes, an average speed of 58-3 m.p.h. The 
minimum speed at the top of Beattock was 39 m.p.h., 
and the maximum subsequently attained was 
77-5 m.p.h., the 493 miles from the Summit to 
Carlisle being run in just under 46 minutes. 


Tue APPROACH TO THE ABSOLUTE ZERO. 


The first of a new series of lectures on “ The 
Approach to the Absolute Zero,” which are being 
given at the Science Museum, South Kensington, 
in connection with the Very-Low Temperatures 
Exhibition being held there, was delivered on 
Wednesday, May 13, by Dr. J. D. Cockcroft. He 
first explained that the absolute zero was reached 


when molecular motion attains its minimum 
value, and pointed out that defined in this 
way temperature could be measured by the 


Pressure exerted by a fixed volume of gas. On the 
absolute Centigrade scale the temperature of 
melting ice was 273-14 deg., and the temperatures 
of liquid oxygen, liquid hydrogen and liquid helium 
were 90 deg., 20-4 deg. and 4-2 deg., respectively. 
The successive approach to the absolute zero 
had been the result of work extending over many 
years. After the work of Faraday at the Royal 
Institution it seemed that only nitrogen, oxygen 
and hydrogen remained to be liquified. Oxygen 
was liquefied in small quantities by Pictet and 
Cailletet in 1877, and the Polish chemists Wroblewski 
and Olszewski obtained indications that hydrogen 
could be liquefied in 1885. It was not until 1896, 
however, that Dewar, working at the Royal 
Institution, succeeded in obtaining appreciable 
(Qantities of liquid hydrogen and demonstrated its 
Properties. By his work the lower limit of tem- 
Perature available was reduced to 14 deg. absolute, 
this being the temperature at which hydrogen 
‘olidifies. The next step was taken by Kamerlingh 
Onnes, who first liquefied helium at Leyden, the tem- 
perature of the liquid helium being, as previously 
mentioned, 4-2 deg. absolute. By reducing the 
Pressure above the liquid helium, its temperature 
was reduced to 0-7 deg. absolute and that, until 
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attainable. Since the work of Kamerlingh Onnes, 
however, several important advances in the tech- 
nique of liquefaction had been made. Kapitza, for 
instance, had constructed a small piston machine in 
which helium could be expanded and so cooled 
continuously. The design of Kapitza’s expansion 
engine was explained and its actual operation demon- 
strated. The use of the expansion engine, Dr. 
Cockcroft said, avoided the necessity for using 
liquid hydrogen as a pre-cooling agent and enabled 
liquid helium to be produced one hour after starting 
and at the rate of two litres per hour. At the 
temperature of liquid helium, the electrical resist- 
ance of metals such as gold or cadmium fell to below 
one thousandth of its value at room temperature, 
the resistance then depending largely upon the 
amount of impurity present. The resistance, how- 
ever, could be greatly increased by applying to the 
metal a magnetic field of a few thousand gauss, this 
effect being due to the deflection of the electrons in 
their path through the metal which produced a large 
increase in the energy lost. These phenomena, and 
others of considerable interest, were demonstrated 
by experiments. 


Parts INTERNATIONAL EXHIBITION, 1937. 


The full title of the Exhibition, which is to be 
held in Paris from May to November, 1937, is 
Exposition Internationale des Arts et des Techniques 
Appliqués & ja Vie Moderne. Briefly, the main 
objects of the Exhibition are to foster better 
understanding between nations by improving 
trading relations and by the mutual exchange of 
ideas, and to bring about closer contact between the 
artist and the craftsman. Some interesting details 
regarding the plans which are being drawn up for the 
Exhibition. are contained in a recent issue of the 
Monthly Bulletin of the British Chamber of 
Commerce in Paris. This states that the Exhibition 
will cover an area of upwards of 130 acres, and 
will stretch along both banks of the River Seine for 
a distance of two miles from the Place de la Con- 
corde to the Pont de Grenelle. The Exhibition 
grounds will include the Pare du Trocadéro, the 
Pare du Champ de Mars and the Eiffel Tower, 
the Esplanade des Invalides, and the Grand Palais 
des Champs-Elysées. The area allotted to the 
foreign sections is situated on both banks of the 
Seine, at each end of the Pont d’Iéna, which is 
being permanently widened by some 130 ft. The 
Palais du Trocadéro, built in 1878, is being de- 
molished and a new Palais, constructed to the 
designs originally drawn up in 1867 by Baron 
Haussmann, is to be erected in its place. The 
military warehouses on the Quai de Tokio have 
also been demolished, and in their place two museums 
of modern art, which are to be permanent, are 
being built. On the left bank of the River a site 
of some 14 acres is to be cleared, involving the 
removal of a furniture repository and the Champ-de- 
Mars coal depot, and the reconstruction of the 
Avenue Rapp. Access to the Exhibition will be by 
means of 25 gates. All the arrangements for the 
Exhibition are in the hands of a Commissariat 
Général, the address of which is, Grand Palais des 
Champs-Elysées, Porte C, Paris, 8e. 


IMPROVEMENTS IN THE Port oF LONDON. 
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bridges over the Wapping Cutting and the passage 
at the Hermitage Basin; a new quay, two-storey 
shed, and improved road access on the north side 
of the Eastern Dock, London Dock; the construc- 
tion of a new quay with three deep-water berths 
and a five-storey warehouse on the south side of the 
West India Import Dock; the widening of the 
quay, deepening of the dock, and the provision of 
a two-storey warehouse at Millwall Inner Dock ; 
various improvements at the South Dock, Surrey 
Commercial Docks, and the electrification of the 
quays at the West India, Millwall, Surrey Commer- 
cial, Royal Albert, and Tilbury Docks. The later 
stages of the improvement include the reconstruc- 
tion of the south quay at Western Dock, London 
Dock; the lengthening of the entrance lock and 
the enlarging of the wet dock at Kast India Dock ; 
the construction of a new graving dock at Millwall 
Dock with the reconditioning of the quays, roads, 
and railways ; the widening of the passages between 
Greenland and Canada Docks and between Canada 
and Albion Docks, including the reconstruction of 
bridges and the diversion of the Surrey Canal lock 
into South Dock at Surrey Commercial Docks. It 
is also proposed to extend the river passenger 
landing stage at Tilbury and, when trade renders 
it necessary, to build a new dock with seven berths 
to the north of the Royal Albert Dock. 


ENGINEERS AND THE DERENCE PROGRAMME. 


The brief account of his stewardship which the 
Minister for the Co-ordination of Defence (Sir 
Thomas Inskip) gave in the House of Commons on 
Thursday, May 21, contained a good deal of material 
which is worthy of attention by engineering manu- 
facturers. A detailed survey, he said, had been 
made of the material, operative and technical 
resources of the country, and the Government were 
now ready to give experience of the actual produc- 
tion of war material to firms that were at present 
engaged on ordinary peace activities. As regards 
shell and shell components, 400 firms had been 
inspected as to their capacity to undertake this 
class of work and this inspection was continuing. 
Full manuals had been prepared on the manu- 
facturing processes and were now available. They 
were therefore in a position to enter upon the 
important stage of putting plans for production 
into operation. In this connection, there was no 
doubt that gauges and machine tools were an 
indispensable link in the chain, and he was happy 
to say that not only were nearly all the necessary 
designs in readiness, but that here again process 
manuals had been prepared. The task in this con- 
nection would have been easier if there had been 
a reserve of supply from which firms selected for the 
construction of war material could have been 
supplied. Nevertheless, so far as the Army was 
concerned, he hoped that within the next few days 
contracts would be placed for the full supply of 
these articles, though even then their production 
would take some time and might result in some 
dislocation of ordinary trade. As regards aircraft, 
the help of motor firms was being enlisted in order 
that a reserve might be built up and they were 
being asked to build new premises or extensions at 
the Government expense. These premises would 
remain the property of the Government and would 








In 1909, the year in which the Port of London 
Authority was formed, the net registered tonnage 
of vessels arriving and departing from the Port 
of London was 38,510,989 tons. Last year this 
figure had risen to 60,597,315 tons, an increase of 
57 per cent. and a record. The tonnage of goods 
passing through the port also created a record, being 
no less than 40,888,825 tons. If this development 
can take place during a time of reduced trade, 
there is good justification for assuming that as 
industry recovers there will be a still further expan- 
sion. The Port of London Authority have there- 
fore done wisely to prepare an extensive scheme of 
improvement, not only by superseding hydraulic 
by electric cranes and providing more of them, but 
by reconstructing a number of the 100-year-old 
warehouses, and especially by building new quays 
and deepening the waterways. The first stage in 
this development, which it is hoped will be started 
within the ensuing year, includes the reconstruction 





Tecently, appeared to be the lowest temperature 








of the north side of the Royal Victoria Dock; new 


as to be capable of swift extension. 
be taken to prevent profiteering. 
which was causing great anxiety was the shortage 
of skilled labour, and it would be the Government’s 
duty to search out pockets of skilled labour which 
might be found in many part of the country and 
draw back into industry those who had strayed into 
other industries. 
to learn that it is proposed to establish War Office 
factories at Chorley and Bridgend, while a third 
site, in Scotland, is under consideration. 


be maintained on a care and maintenance basis so 
Steps would 
Another matter 


Tn this connection it is interesting 








Eveorriciry GENERATION IN SwepEN.—During the 


period 1920 to 1934, the annual production of electrical 
energy in Sweden has more than doubled, namely,’ from 
2,600 million to 6,050 million kWh. 
recently by an official committee, it is estimated that 
the production will reach 10,500 million kWh by 1954. 
It is pointed out, however, that even this large pro- 
duction would involve the utilisation of only about one- 
third of the total water-power available. 


In a report issued 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 566.) 


CONTINUING our account of the annual general 
meeting of the Iron and Steel Institute, held 
recently in London, we have now to deal with 
the final session, which took place on the morning 
of Friday, May 8. 


CARNEGIE SCHOLARSHIPS. 


Sir Harold Carpenter, who again occupied the 
Chair, first called upon the Secretary to announce 
the award of grants from the Carnegie Research 
Fund for 1936. The Secretary stated that after 
careful consideration, the Council had decided to 
award grants of 1001, in each case to Mr. H. A. 
Miley, of Cambridge University, to Mr. Hans Esser, 
of Achen, to Messrs. Léon Guillet, junr., and Paul 
G. Bastien, of Paris, to Mr. Otto Reif, of Berlin, 
and to Mr. James White, of Glasgow. Grants of 
7h. each had been made to Mr. T. Raine, and 
Mr. J. B. Vickers of Sheffield University, and 
of 501. each to Mr. G. T. Richardson, of Leeds 
University, Mr. W. Hook, of Armstrong College, 
Mr. G. M. Dyson, of Loughborough College, Mr. 
Eric W. Fell, of Manchester University, Mr. 
Roosevelt Griffiths, of the University College of 
Swansea, Mr. W. 8. Walker, of Manchester College 
of Technology, and Mr. C. Booth, of Sheffield 
University. 

INFLUENCE OF Licut oN ELEecrropr PorTeENTIAL. 

The first paper to be considered was by Professor 
C. O. Bannister and Dr. R. Rigby, and dealt with 
The Influence of Light on the Electrode Potential 
and Corrosion Phenomena of Mild Steel.”’ Professor 
Bannister, who presented the contribution to the 
meeting, stated that the apparatus used for the 
work on the non-ferrous metals* had been employed 
in the present investigation. This apparatus 
allowed of perfect control over the oxygen supply 
to the specimens under examination, the differences 
of potential between illuminated and non-illuminated 
specimens being registered by means of a thread 
recorder. Only slight differences were recorded in 
the absence of oxygen, but on aerating the electrode 
to be illuminated, a marked response to illumination 
was shown. A record showing variations over four 
days was given; during the first two days the 
illuminated electrode became more cathodic, and 
during the second two days it became more anodic. 


The metal iron reacted to some extent in the same | 
manner as copper, for in addition to the action of | 
the electrolyte and of oxygen on the metal, there | 


was the influence of the equilibrium between the 
ferrous and ferric irons in the electrolyte to be taken 
into account. These factors included the conver- 


sion of ferrous to ferric iron by oxygen during | 
aeration, the conversion of ferric to ferrous iron by | 


the metallic electrode or by hydrogen, and the 


influence of light on these several reactions, some | 


of which had been recognised for many years. 

Dr. U. R. Evans, in opening the discussion, said 
that it seemed a pity that the paper recently 
presented to the Institute of Metals and the present 
one should not have been published together. 
After the work had been done, the authors had cut 
their work into two portions, one of which they 
had sent to 36, Victoria-street, and the other to 
28, Victoria-street. The authors had demonstrated 
the important effect of radiation on the potential 
of metals, and consequently on their corrosion. 
He had used the word “ radiation ’’ intentionally 
because the light waves to which our eyes were 
sensitive represented ,hardly more than a single 
octave on the long key-board of tones known to 
science. It was fairly certain that more than one 
effect was occurring in the authors’ work, because 
they found that illumination sometimes moved the 
potential in one direction, and sometimes in the 
other. The thermal effect of radiation had been 
somewhat overlooked in the past, and one could 
not help wondering whether some of the early 
phenomena ascribed to photo-chemical action 
were not due to convection currents set up by 
local rise of temperatures. In his opinion, the 
authors were almost certainly dealing with a 
true photo-chemical action, but it was not impossible 
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the best practical manner of separating the true 
photo-chemical effect from the spurious thermal 
effect was to use conditions in which the liquid was 
kept in violent motion. In the absence of special 
arrangements to separate thermal from photo- 
| chemical effects, and to separate the various photo- 
| chemical effects from one another, it seemed at 
| least possible that a number of effects might be 
| superimposed. For example, radiation absorbed 
| by the glass walls, or by the liquid just inside them, 
| would produce currents of warmed liquid rising up 
|the walls, and this would normally increase the 
|supply of oxygen to the specimen, shifting the 
potential in the cathodic direction. On the other 
hand, radiation traversing the liquid and being 
absorbed by the metal would often cause thermal 
circulation in the opposite direction, and this might 
shift the potential in either direction, according to 
circumstances. Moreover, short waves striking the 
metal in the presence of oxygen or of ferrous and 
ferric ions, exerted an influence, and it should also 
be remembered that the reactions at the surface of 
an iron electrode were much less simple than those 
at a zine electrode, for example. Doubtless other 
possible changes could be suggested. It might be 
that they were not all occurring in the authors’ 
experiments, but it seemed likely that more than 
one effect was present, and interpretation would 
be difficult until they could be separated. 

The President, the only other speaker in the 
discussion, stated that Dr. Evans had referred to the 
“surgical operation’? which the authors had 
performed on their paper. This gave point to the 
possibility for co-operation between the two 
Institutes concerned, upon which the [ron and Steel 
Institute had just embarked. Dr. R. Rigby, who 
replied very briefly to the discussion, agreed with 
all that Dr. Evans had said with regard to there 
being a number of effects at work. They had found 
two effects in connection with iron, however, and 
had considered it worthy of drawing attention to 
them. They had taken unusually thorough pre- 
cautions with regard to heat effects, among which 
were the use of filters and the adoption of quartz 
vessels. While, in their experiments with iron, the 
solution was not much disturbed, in their tests on 
non-ferrous metals the solution had been in a state 
of distinct agitation. At present they felt that 
on the present evidence they could not go further 
than the broad outline they had given. 





ATTACK OF MILD StTesis BY Weak AcIDs. 


“Factors Influencing the Rate of Attack of 
Mild Steels by Typical Weak Acid Media ”’ was the 
| title of the next paper taken. It was by Dr. T. P. 
| Hoar and Mr. D. Havenhand, and was presented by 
Dr. Hoar. The authors stated that several impor- 
| tant factors influencing the rate of corrosion of steel 
in citric acid, alone and buffered with sodium 
citrate, had been elucidated in the course of the 
present investigation, and their mechanism studied. 
Corrosion had been found to decrease with increase 
of pH from 1-98 to 4-89. In the more acid solutions 
corrosion was accelerated by sulphur in the metal, 
or in solution, owing to stimulation of the anodic 
process by dissolved sulphide. It was retarded by 
tin (and cadmium) ions, which removed soluble 
sulphide, and by copper in the metal, which probably 
also removed sulphide. The presence of massive 
cementite in the metal might accelerate corrosion 
by assisting the cathodic process. In the less acid 
| solutions all these effects were diminished, and the 
|supply of oxygen became an important factor. 
| From a practical point of view it was suggested that 
| steel for use under conditions of acid corrosion, 
| such as the steel base for tin-plate, should preferably 

be rimming steel having a copper content not less 
than twice the sulphur content. 

Mr. D. J. Macnaughtan, in opening the discussion, 
|said that the work of the authors had a direct 
| bearing upon what was widely recognised as one of 
| the chief troubles that had to be met in the use of 
tin-plate as a container for foodstuffs. This trouble 
was the corrosion that occurred inside cans after 
they were filled with certain types of foodstuff, 
which resulted in the production of hydrogen in 
sufficient quantity to cause the swelling out of the 
|ends of the can, rendering it unsaleable. In the 





| that thermal effects were superimposed. Probably 
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aggregate this involved a very heavy loss throughout 
the whole industry and almost precluded the packing 
of certain foodstuffs. It had become increasingly 
recognised that with the existing technique of 
tinning, when all due allowance was made for the 
possible effects of differences in the quality of the 
tin coating, there were clear indications that the 
nature of the steel also played an important part. 
The special achievement of the authors’ work was 
that they provided a rational explanation of why 
some steels were “ fast,”” namely, very susceptible 
to corrosion in the type of acid media present in 
many canned products, and others “slow.” The 
work had further shown the connection between 
this and the opposing influences of sulphur and of 
tin, and had introduced an entirely new matter for 
consideration, namely, the influence of copper. The 
key to the explanation the authors had found in 
the relation between corrosion potential and corro- 
sion rate, established by 291 observations obtained 
from upwards of 30 steels studied under nine different 
conditions of corrosion. The evidence that sulphur 
in the steel was the chief factor that stimulated the 
anodic process and that massive cementite was the 
chief factor which stimulated the cathodic process 
was of the greatest basic importance. That tin, 
and to a greater extent copper, could restrain the 
accelerating effect of sulphur on the anodic dissolu- 
tion of steel in these weak organic-acid media was 
of profound practical significance, and the evidence 
that they functioned by removing the sulphur as 
an insoluble sulphide made the whole mechanism 
clear and understandable. 

Principal C. A. Edwards, F.R.S., said that a word 
of warning was necessary because, in his opinion, 
the conclusions drawn were faulty and the material 
the authors had in mind was useless. A few years 
ago he had been induced to take up, to a limited 
extent, the study of the corrosion of tin-plate. 
He had recognised that certain very definite precau- 
tions must be taken in the study of this problem. 
If the influence of various elements present in the 
tin-plate were to be thoroughly understood, it was 
necessary to bear in mind, in the first place, that 
all elements other than the one under consideration 
should be kept as constant as possible. Further- 
more, the degree of segregation of the particular 
element should be minimised, as should also the 
degree of the rolling operations, if only to avoid 
excessive scaling and absorption of oxygen. More- 
over, the material should have as smooth a surface 
as possible, and this was best obtained by cold- 
rolling operations. Finally, the specimen should be 
annealed at a known temperature and under care- 
fully standardised conditions. Unfortunately, the 
authors had overlooked all these precautions, and 
he was surprised that they had not been warned 
about some of the pitfalls which lay in their path. 

The authors had concluded that all the phenomena 
observed in their work were explicable as being due 
to sulphur, copper, tin, and to structural variations. 
They had added, however, that it was quite possible 
that other elements present in mild steel, such as 
phosphorus, arsenic, and oxygen had appreciable 
effects. Referring to the analysis of the materials 
used, it was found that the phosphorus ranged from 
0-005 per cent. to 0-071 per cent., a variation as 
wide as, if not wider than, that of the elements they 
were studying. The evidence obtained in his own 
work had shown that, with sulphuric and citric acids, 
a variation of phosphorus content of that magnitude 
had effects which were infinitely greater than 4 
corresponding variation in the sulphur content. In 
a series of experiments in which the sulphur had 
been varied between wide limits and all the other 
elements held constant, they had scarcely observed 
any difference in the corrodibility of the samples 
when in the annealed condition. When in the cold- 
rolled state the influence of sulphur was very 
material, but tin-plates were not used in the cold- 
rolled condition. Similar experiments had been 
made in which the copper content had been varied, 
and they had found that it had no influence at 
ordinary temperatures. [If the temperature were 
raised, copper did have an effect, but food-containing 
cans were usually kept at ordinary temperatures. 
Tests had shown that oxygen had a pronounced 
influence, much greater than sulphur, but not - 
great as phosphorus. If the phosphorus were raise 
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from 0-02 per cent. to 0-1 per cent., and all other 
elements were kept constant, the corrodibility in 
weak acids, such as the authors had used, was 
increased by something like 10 times. All persons 
who wished to undertake research work of this kind 
should ask the advice of those in the industry, and 
he regretted that the authors had not had carefully 
selected materials upon which to work. 
Dr. W. H. Hatfield, F.R.S., asked the authors how 
they had obtained their specimens, and desired to 
know if they could let the Corrosion Committee 
examine some of them. The Ingot and Corrosion 
Committees of the Institute would see that adequate 
samples of steels of a universally-approved type 
would be placed in the hands of any research workers 
engaged on investigations of this type. It should, 
he thought, be emphasised that the steel underlying 
the tin was a very readily corrodible material and 
acted as the carrier of the tin, and for a satisfactory 
solution of the problem, the matter should be looked 
at from this point of view. In other words, the 
success with which the tin was attached to the steel 
was all that mattered, and the method employed 
for putting on the tin was far more important than 
the underlying steel. Mr. Macnaughtan here inter- 
posed with the statement that the conviction was 
steadily growing that the underlying steel did “ come 
into the picture.” The last speaker, Mr. J. H. 
Whiteley, thought that the authors had made a very 
brave attempt at elucidating an exceedingly difficult 
problem. In a curve showing the relation between 
corrosion potential and corrosion rate, the authors 
had stated that materials containing large amounts 
of massive cementite in the surface layers appeared 
on one side of a line and specimens containing much 
less cementite on the other side. Their micrographs, 
however, did not seem to corroborate this statement, 
and there seemed to be little difference between 
many of the specimens mentioned. 
Dr. Hoar, in reply, said that he could assure 
Mr. Whiteley that they had studied their steels with 
a good deal of care and certain specimens did show 
a large amount of cementite at the edges. The 
curve referred to by Mr. Whiteley was indeed a fair 
representation of how matters stood. The difficulty, 
however, was the old one of being able to reproduce 
on paper what could actually be seen under the 
microscope. Dr. Hatfield had said that investigators 
could always obtain materials through the Institute’s 
Committees. All the materials they had employed, 
with the exceptions given in the paper, consisted of 
tin-plate supplied from stock and from tin-plate 
manufacturers in South Wales. Some of their 
samples had been taken from cans already made up, 
and, viewed altogether, their specimens might be 
considered to be quite representative of tin-plate. 
Principal Edwards had accused them of basing their 
results on quite wrong evidence and had stated that 
the materials they had suggested were useless. 
There was no doubt in his (Dr. Hoar’s) mind, how- 
ever, that providing a sufficient number of samples 
were taken, the statistical method they had employed 
was perfectly sound. The method of holding every 
element constant with the exception of one which 
was varied, as suggested by Principal Edwards, 
possessed disadvantages. He believed it to be 
preferable to experiment with material which had 
come straight from the works rather than material 
which had been rendered homogeneous. He could 
assure Professor Edwards that they had indeed been 
in communication with the industry and appreciated 
the various factors involved. Phosphorus in 
the steel had, he thought, been found to have an 
effect in attacks by mineral acid, but this did not 
seem to apply in the case of citric acid. The 
presence of copper in the steel was, in effect, to 
nullify the influence of sulphur. In pure steels 
containing no sulphur the copper had no effect ; 
tt only had an effect in impure steels containing 
sulphur. é 


Porosity or TrN-PLatE. 


The next contribution considered was by Mr. 
A. W. Hothersall and Mr. J. C. Prytherch, and was 
entitled “ A Study of the Origin of Porosity in the 
Tin Coating of Tin-Plate.” In the course of the 
investigation tin-plate sheets of various grades were 
*xamined with a view to correlating the position of 


ENGINEERING. 


593 











cathodic treatment in alkali. The tin-plate had 
then been examined microscopically. We reprint 
this contribution to the proceedings on page 598 
of this issue. 
The discussion was opened by Mr. D. J. Mac- 
naughtan, who said that the question had been 
asked as to why so much attention should be paid 
to the pores present in the tin coating on tin-plate, 
since even if they were eliminated in the sheet, as 
produced in the tin-plate works, breaks in the 
coating must inevitably be produced during fabri- 
cation, and that, as the bulk of tin-plate was used 
in a fabricated form, corrosion originating at areas 
at which steel was exposed would not be eliminated. 
The answer to that was that there was little doubt 
that if tin-plate could be produced with non-porous 
coatings without any marked increase in cost there 
would be opened up important new outlets for 
tin-plate in sheet form. Further, with regard to 
the breaks which occurred in the coating during 
fabrication, in this case also it should not be 
accepted that this was inevitable. Initially to 
produce non-porous coatings and to avoid breaks in 
the coating during fabrication might represent ideal 
conditions which were a long way from being 
attained, but in any case, there was not the 
slightest doubt that any important reduction in the 
number of pores present would be of undoubted 
value in large numbers of existing applications of 
tin-plate. In view of the great importance of the 
production of tin-plate in the consumption of tin 
and steel, say, 60,000 tons this year for the former, 
and 300,000 tons for the latter, it was of the greatest 
importance for the tin and steel industries that work 
should be directed towards securing a decrease in 
this defect. The authors’ work had led to the quite 
remarkable observation that the pores were not 
distributed indiscriminately all over the sheet but 
were largely concentrated in narrow bands, and the 
evidence appeared to indicate that in the porous areas 
the coating was definitely thinner than elsewhere. 
An important aspect of the problem would be to 
know the manner in which this thinning was brought 
about, and this would suggest the manner in which 
it could be overcome. The authors suggested that 
it might be related to variations in pressure on the 
sheet as it passed through the rolls in the palm oil. 
Mr. W. E. Hoare, who was the only other speaker 
in the discussion, stated that the effective conclusion 
arrived at in the paper was that the banded structure 
was at right angles to the direction of tinning. The 
authors had divided the irregularities into “ scruff 
bands,” ripples, and “ grease saucers”; the actual 
differences between these, however, was not very 
clear. He associated himself entirely with the 
authors’ statement that a discontinuity in the tin 
coating would only constitute a pore when it 
coincided with a pore in the alloy layer. He was 
glad that the authors had drawn attention to the 
pores produced in the cleaning operations and 
investigation might lead to their modification. In a 
very brief reply, Mr. Hothersall emphasised that 
they had found the tin coating to be thinner in the 
areas of scruff bands, and stated that there was no 
doubt that scratches produced during the cleaning 
operation did produce porosity. 
Tue De-Trynine or Trv-Puate. 


“Methods of De-Tinning Tin-Plate for Examina- 
tion of the Thickness and Continuity of the Alloy 
Layer” was the title of the last contribution con- 
sidered by the meeting. It was by Mr. A. W. 
Hothersall and Mr. W. N. Bradshaw, and was 
presented by the former. This contribution to the 
proceedings will be found on page 543 ante. 

Dr. R. H. Greaves, who opened the discussion, 
said that the alloy layer on tin-plates was exceedingly 
thin and the authors were to be congratulated on 


tin-plate the alloy layer was thicker than in others, 
and this raised the question of the optimum thickness 
of the layer. If thick, the layer was less porous, 
but this introduced other difficulties as a thick 
layer was brittle. The only other speaker, Mr. W. E. 
Hoare, stated that the authors had referred to 


peculiarities of the tin-plate. Pores had been|dismissed the matter in a few words. For small 
located by slight rusting in distilled water, their|specimens, the use of boiling sodium plumbite 
position marked, and the rust removed by a brief | solution was a good method, but it could not. very 


well be employed for large sheets, and for this 
purpose dilute aqua regia was to be preferred. In 
a brief reply, Mr. Hothersall said that the methods 
described in the paper constituted useful research 
tools. It was interesting to note that the anodic 
method of de-tinning had furnished additional 
confirmation of the fact that the tin layer was 
thinner in the scruff bands. He quite realised that 
dilute agua regia might be a useful reagent, but 
their results had definitely shown that, when it was 
essential that the alloy layer be left intact, aqua 
regia was not a desirable reagent. 

The President then thanked the authors of all 
the papers for their contributions and intimated 
that the proceedings were terminated, Votes of 
thanks to the Institution of Civil Engineers, for the 
accommodation they had kindly afforded for the 
meeting, and to the President, were passed. 








BAKELISED BEARINGS FOR 
ROLLING MILLS. 


THE provision and maintenance of bearings in 
rolling mills offers particular difficulty, The bearing 
pressures are usually high and the conditions generally 
unfavourable, and maintenance and replacements are 
apt to be difficult and expensive, both on account of the 
cost of spares and the time lost. White-metal bearings 
have been found quite inadequate for the heaviest 
services, and, although bronze bearings are generally 
used, the wear is rapid, the neck of the shaft also soon 
becoming rough and grooved, Much thought and 
effort have been given to the problem of eliminating 
these defects, and it has been found that a bearing 
material consisting of fibrous material, such as paper 
or cloth, bonded with bakelite, is superior for this 
service to any metal. No oil is used, but the bearing 
is fed continuously with a stream of water, The water 
serves a two-fold purpose, acting as a lubricant and 
a more important function, keeping the bearing cool. 
The latter is of special importance, due to the fact 
that the heat-conductivity of the bakelised material 
is very much less than that of metal. 

A leading part in this development has been taken 
by Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester, whose 
attention was called to the problem in connection with 
rolling-mill electrification. A thorough investigation 
was made by the firm into the behaviour of different 
varieties and forms of bakelised material for this 
service. Typical components of Metrovick bakelised 
bearings are shown in the illustration on page 594. 
Each bearing consists of a sleeve section and a thrust 
washer, clamped by retaining plates into a chock of 
similar form to that used with metal bearings. The 
sleeve section and thrust washer for a large bearing 
are shown in the upper right-hand portion of the figure. 
The bearing sections are manufactured from special 
stro’ fabric, treated with synthetic varnish and 
moulded by a time, heat and pressure process. It may 
be mentioned that materials having a paper base 
instead of fabric were tried, but it was found that 
these were weaker, less resistant, and had some tendency 
to split. The cloth is ordinarily used in layers laid 
concentrically in the mould, but successful results have 
also been obtained by a method of using clipped pieces 
of fabric com in special moulds. With either 
method of fabric assembly, the bearings are usually 
moulded to correct shape and not subsequently ma- 
chined, but in this respect also some exceptions have 
been made, and with suitable preparation, machined 
bearing surfaces have proved quite satisfactory. The 
approximate characteristics of the material are: 
Density, 0-045 lb. to 0-05 lb, per cubic inch ; coefficient 
of expansion, 0-0004 per inch per deg. F.; Brinell 
number, 25 to 40; compressive strength, 

30,000 Ib. to 50,000 Ib. per square inch ; water absorp- 

tion, 1 per cent. to 3 per cent, ; and maximum allow- 

able temperature, 300 deg. F. The density value has 

little significance in comparison with metal bearings. 

The coefficient of expansion is about double that of 
metal, but this characteristic is mainly of importance 

in connection with casting the metal into the shell, 

a process not inyolved with bakelite. The Brinell 

hardness number lies between the values for white 

metal and bronze. At very high bearing pressures, the 


getting the tin away so cleanly. In some makes of | life of the bakelised bearings is many times that of 


bronze. 

The slight absorption of water appears to be ad- 
vantageous in ucing friction, Apart from the 
uses already mentioned, the water employed serves to 
wash away any particles of dust or abrasive matter. 
All bakelised bearings require grease to lubricate them 
when starting up, and for running speeds up to about 








Pores in the tin coating with visual imperfections or 





dilute aqua regia as a de-tinning solution, but had 





200 ft. per minute. The general method is to apply 
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to the neck as the mill is coming to rest, this 
treatment also preventing the formation of rust on 
the roll neck when standing. Suitable grease remains 
on the surface for a long time and is scarcely affected 
by the water. For higher rubbing speeds, water 
lubrication alone is adequate for loads up to about 
1,500 lb. per square inch, but for heavier loads, grease | 
must be used at all speeds, and for loads above 4,000 Ib. 
per square inch, a special cooling medium may also have 


to be used. 
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BAKELISED BEARINGS FOR ROLLING MILLS. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 








One or two examples of the results obtained with 
the bearings for mills supplied by the company may | 
be of interest in conclusion, On a 3-high, 18-in. | 
mill, bakelised bearings have reduced the power 
required by 30 per cent. and have up to date rolled 
50,000 tons of material, against 8,000 tons for the best | 
metal bearings; that is, they have had already more | 
than six times the life of metal, and the wear of the | 
fabric material is only ¥% in., so that the bearings | 
should roll many more thousand tons. On a 12-in. | 
strip mill, where the whole series of stands has been | 
fitted with bakelised bearings, the saving of power is | 
50 per cent. and the life of the bearings, compared 
with that of brass, has increased from five to forty | 
shifts. Ona 10-in. wire mill the installation of bakelised 
bearings has increased the bearing life to over eight 
times that of bronze, 








MUNICIPAL PASSENGER 
TRANSPORT. 


Tue annual Congress of the Institute of Transport 
was held this year at Birmingham from May 20 to 
May 23 inclusive. The programme included the 
reading of three papers, visits to various works, and 
evening functions, including a reception by the Lord 
Mayor of Birmingham and a banquet. The three 
papers read were entitled “Municipal Passenger 
Transport,” by Mr. A. C. Baker, “The Function of 
the Trader in an Efficient System of Transport,’’ by 
Mr. H. W. Payne, and “Several Thoughts on the 
Road Traffic Acts,” by Mr. E. 8. Herbert. The two 
latter papers dealt with subjects which are somewhat 
outside our scope, but we reproduce Mr. Baker's paper 
in abridged form herewith. Mr. Baker commenced by 
stating that as long ago as 1905 a few motor ‘buses 
were being operated by companies, and opponents to 
municipal tramways were already seeing their doom and 
the tramcars being sold for such base uses as sports 
pavilions and hen roosts, There was no general use of 
motor ‘buses by municipalities until about 1911, when 
a number of local authorities exercised powers under 
local Acts to use "buses in prolongation of tramway 
routes. The question of "bus competition by private 
enterprise had not developed to any extent in the 
"sobbeonps but in the Metropolitar. area it had already 

come very acute, and was having a serious effect on 
the revenue of the various municipal tramway under- 
takings in the Metropolitan area. The trolley "bus was 
introduced into this country in 1910, short sections being 
put into operation both in Leeds and in Bradford. 
About 1912, municipalities began to make use of the 
motor "bus, and in a lesser degree the trolley ‘bus, for 
providing services in sparsely-populated districts of 
their areas, as the traffic offering was not such as to 
justify the expenditure of large capital sums on the 
construction of a tramway. 

The improvement in the motor bus and the trolley 
‘bus after the war was extraordinary, but it was not 
until the advent of the top cover that these vehicles 
could seriously be considered as a subsitute for tram- 
cars. It seems incredible at this time that the first 
top-covered motor ‘bus was put into service so short 
a time ago as July, 1924, and it is interesting that 
this was in Birmingham, and was constructed in the 
Corporation’s workshops. Previously, it had been 
stated that the "bus could not do the work of a tramcar 
on an industrial route, and for football matches. With | 
the top-covered "bus, experience sdon proved this 
view to be fallacious. On the Birmingham Inner Circle 
bus route, for instance, there is a dense traffic, more | 
so than on many of the tram routes, and the motor ‘bus | 
does the work exceedingly well. Birmingham also 
began to make more and more use of ‘buses for foot- 
ball matches, and to reduce the number of tramcars, 
as they were found to be very convenient for the 
work; not only could they be parked in side streets 
close to the ground, but it was possible to run them 
from various parts of the City direct, thus reducing 
the travelling time. 

The development of housing has presented municipal 
passenger transport undertakings with difficulties 
never previously experienced. These difficulties were 
not so serious in the years immediately following the 
war when, so far as it was possible, use was made of 
sites fronting streets already constructed and within 
reasonable distance of existing tramways, but such 
sites were soon exhausted and it became necessary to 
seek land at a distance from the centre where building 





operations could proceed on a larger scale, and where | original loan still unpaid. 





As building | 


no form of transport was in existence. 
schemes developed, the distance from the centre became 
gradually and progressively greater and the transport 
departments’ difficulties increased correspondingly. In 
no town in the country are the difficulties greater than 
in Birmingham, owing to the lead which the Council 
have taken in the provision of houses, and the extensive 
area of the City, but Birmingham might, he thought, be 
taken as typical of other cities and large towns. The 
residents of the estates are generally employed in local 
industries and have been moved from the congested 
areas. They can ill afford any increase in their 





travelling expenses, and in some of the larger towns 
concessions have had to be made, with the result that | 
earnings do little more than cover operating expenses | 
and are insufficient to meet the whole of the capital | 
charges. 

The most serious factor, however, is the effect on the 
tramways. The population of the central wards is | 
continually being reduced, thus removing a number | 
of short-distance riders, the mainstay of all tramway | 
undertakings. In addition to this, ‘bus services 
instituted to the estates run over the tramways for a 
considerable portion of their journey, and of necessity 
compete with them. The combined result is that | 
some of the larger undertakings are now finding tram- | 
way revenue diminished to such an extent that it has | 
become on certain routes uneconomical to reconstruct 
the track when it is worn out. Under such circum- 
stances, he was of opinion that, in the majority of 
towns, these tramway routes would be abandoned and 
some other form of traction substituted. It should not 
be assumed that tramcars would disappear entirely from 
the streets within the next few years; there would, of | 
course, still remain a number of routes which could 
profitably be reconstructed, and there is no doubt 
that this would be done and tramcars retained, certainly | 
until the bulk of the outstanding tramway capital is | 
liquidated. 

An interesting side-light on the problems confronting | 
municipal operators is provided by a consideration of 
the method of finance. The financing of capital expendi- 
ture in a municipal transport undertaking is carried 
out, as is generally known, by a system of loans repay- 
able within a fixed period of years, the annual charge 
for the repayment of the loan being assumed to take 
the place of the yearly charge for depreciation of assets 
which invariably figures in company accounts. Depre- 
ciation funds are in some cases set up in addition, but 
this is exceptional, as with the statutory restriction of 
fares, the traffic will not usually bear a double charge. 
The result of the operation of this method of finance, 
however, has been to impose a very heavy burden on 
municipal undertakers in later years, as the period 
allowed for the rer of loans has always been 
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largely in excess of the “ life” of the tramway track. 
|In the early years of track construction, thirty-year, 
} and in many cases, forty-year loans were sanctioned, 
| and seeing that a busy tramway has a “life” of not 
more than fifteen years, it is easy to understand that 
an enormous load of debt charges is likely to accrue if 
new capital has to be raised for reconstruction when 
only half of the original debt has been repaid. In 
Birmingham it has been possible, fortunately, to pay 
for reconstruction from revenue surpluses, but even | 


so, when the tracks are ripe for abandonment, it is 
found that there exists a considerable balance of the 
It follows also that, if an 





| were in operation. 
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alternative form of transport is introduced, it has to 
carry this old burden as well as its own. 

As is well known, during the past few years extensive 
experiments have been carried out with motor ‘buses 
fitted with compression-ignition engines utilising heavy- 
fuel oil, and as a result a number of passenger transport 
undertakings, notably the London Passenger Transport 
Board and the Corporations of Manchester and Bir- 
mingham, are now using extensively motor ‘buses so 
fitted. In Birmingham the results obtained by the 
early experiments were so satisfactory that there could 
be no doubt that there would be a considerable reduction 
in operating expenses as compared with the petrol 
engine. The only doubt was that there might be some 
complaint from the travelling public with regard to the 
change of the smell of the exhaust gases if a large fleet 
In order to test out this aspect of 
compression-ignition engine operation, the Birmingham 
Transport Committee put into service some 40 vehicles 
on routes traversing one of the residential districts of 
the city and not a single instance of complaint of smell 
was received. As a result of this further experience, 
the Birmingham Transport Committee have within 
the last two years placed in regular service 386 motor 
‘buses fitted with compression-ignition engines, and 
their operation has been entirely satisfactory. With 
regard to trolley vehicles, there has been considerable 
development in their use, particularly during the last 
three years. At the present time they are operated by 
26 local authorites, 5 companies, and in addition the 
London Passenger Transport Board, and there are 23 
other local authorities having the necessary powers 
which have not been exercised. The substituted 
vehicle where tramways are abandoned must depend 
to a large extent on local circumstances, although the 
cost of operation is in most instances the deciding 
factor. 

Disregarding the cost of fuel, i.e., current for the 
trolley "bus and petrol or heavy fuel oil for the motor 
"bus, the cost of operation for vehicles of comparable 
size on a given route should be about the same. Until 
the advent of the compression-ignition engine, the 
cost of operating was generally in favour of the trolley 
‘bus. The ultimate cost of operating trolley ‘buses, 
however, depends very largely upon the price charged 
for traction current, and as far as municipalities are 
concerned, is in the hands of the various councils. At 
present-day prices of fuel oil, traction current would 
have to be supplied at less than $d. per unit to make 
the trolley ‘bus an economical proposition compared 
with the compression-ignition engined motor bus. 
The trolley ‘bus is more silent in operation than the 
motor ‘bus, and has a better acceleration. It has not, 
however, the mobility of the motor *bus, inasmuch as it 
cannot rapidly be transferred from one route to 
another. It is definitely slower when negotiating 
junctions and curves. A further factor for considera 
tion is the question of the use of home-pr« xduced fuel. 
At the moment this is all in favour of the trolley “bus, 
but there would appear to be a distinct possibility o! 
a considerable increase in the manufacture of home- 
produced Diesel fuel in the future. 

The question of dealing adequately with the morning 
and evening peak-load traffic is a world-wide problem, 
but I think it true to say that the difficulties of munici- 
pal passenger transport undertakings are greater than 
those of company operators, as they are mainly 
responsible for town traffic. The peak load has been 
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considerably accentuated during the last few years by 
the development of housing estates. The housing 
estates are in reality relatively small self-contained 
towns with complete social amenities, including 
shopping centres, cinemas, luxurious public houses and 
recreation grounds, and therefore except to travel to 
and from work there is little necessity to leave the 
estates. In some towns, 70 per cent. of the rolling 
stock lies idle between the hours of 9.30 a.m. and 
430 p.m., there being very little additional midday 
traffic. In pre-war days, the situation was not so 
acute as it is to-day owing to the fact that the times of 
commencing work at the various factories were staggered 
from 6 o’clock to 8 o’clock in the morning. Now it is 
the universal practice to start at 8 a.m., and similarly 
the finishing times coincide. It would be of great 
benefit to transport undertakings and to the travelling 
public if the times of starting in the various factories 
in a district were staggered, but there would appear to 
be little likelihood of manufacturers agreeing to this. 
Considerable relief to peak-load traffic could also be 
afforded by schools commencing at 9.15 a.m. or 
9.30a.m, Such an arrangement would cause relatively 
small inconvenience to the education authorities com- 
pared to the benefit gained by the general travelling 
public. When it is realised that a double-deck top- 
covered bus must earn at least 3001. profit per annum 
to cover capital charges, it will at once be appreciated 
how costly it is to provide 1,800/. vehicles simply 
to do a few journeys in the morning and in the 
evening. 

Traffic congestion is another vexed question for a 
large number of municipal passenger transport under- 
takings, and is becoming more and more acute. In 
some towns it has even been suggested that public- 
service vehicles should be excluded from the central 
streets. It should not be overlooked, however, that 
mass transportation is a vital public necessity, and any 
improvements which can be made in the movement of 
its vehicles are immediately reflected in a direct gain 
to all its users and an indirect gain to the users of other 
vehicles. Many overlook the fundamental need for 
mass transport on city streets, or fail to understand 
that trams and ’buses, by their high economy in the use 
of street space, so relieve the streets that room is left 
available for motor-car operation. It might here be 
pointed out that during the general strike the streets 
of the large towns were so congested with private 
motor-cars that it was found better to leave cars far 
outside the central area and walk to business. Dis- 
regarding public-service vehicles, the largest proportion 
of vehicular traffic in the central streets is comprised 
of private motor-cars, the number of vehicles used for 
commercial purposes and by travellers, &c., being com- 
paratively small, and therefore any benefit derived by 
reducing the number of public-service vehicles would 
be mainly by the motorist. Can this be said to be 
reasonable ? If any reductiort has to be made in the 
number of vehicles, should not the number of motor- 
cars be the first to be reduced in order that the greatest 
advantage may be afforded to the largest part of the 
city’s population ? Mr. Baker thought that congestion 
in the central streets of provincial towns could be very 
much decreased without recourse to the drastic remedy 
of reducing the number of vehicles entering the centre, 
irstly, by the institution of a well-planned scheme of 
one-way traffic so arranged that the direct crossing of 








secondly, by prohibiting the parking of motor-cars 
within 30 ft. of the intersection of kerb lines. 

The prohibition of parking, as indicated, is in opera- 
tion in Canada and the United States of America. 
Generally, it may be said that in these countries all 
the towns with a population of over 250,000 have 
adopted a model municipal traffic ordinance prepared 
by a national conference on street and highway safety 
which includes parking provisions. It is interesting 
to note that in Chicago total prohibition of parking 
was instituted in 1928, following a year’s investigations 
of the traffic situation by traffic experts, Briefly 
stated, the statute provides that private motor cars 
are allowed to stop at the kerb only long enough to 
receive or discharge passengers, special provision being 
made to permit of the loading and unloading of vans 
and other commercial vehicles. The ban is effective 
from 7 a.m. to 6,30 p.m. every day except Saturdays, 
Sundays and holidays, The area affected is the theatre, 
hotel and retail shopping district of Chicago, which 
would appear to correspond to the centra area of the 
larger towns in this country. At the outset, there 
was considerable opposition, but after a year’s working 
it is stated that the scheme is an unqualified success, 
Accidents of all kinds have been reduced by 10 per 
cent., passenger traffic of all kinds has increased by 
18-33 per cent., pedestrian traffic has increased by 
slightly more than 2 per cent., business has been 
improved, 

With a view primarily to relieving congestion, the 
question of the construction of underground railways 
and the electrification of suburban railways is now 
being given consideration by one or two of the larger 
municipalities. It is difficult to see how an under- 
ground railway could ever pay its way in a provincial 
city where there is little midday traffic, particularly 
when it is borne in mind that from the financial stand- 
point the operation of underground railways in London 
has been very unsatisfactory. During the last two 
or three years the London underground railways have 
made rapid progress, but it is questionable if even now 
they are self-supporting. It is stated that a London 
tube railway costs 750,0001. per mile to construct, and 
that to be self-supporting a density of traffic of 
20,000,000 passengers per route mile per annum is 
required with fares based on ld. per mile. If London, 
with its huge floating population, can barely supply 
the necessary traffic density, what possibility is there 
of so doing in a provincial town? If it should ulti- 
mately become necessary to construct tubes, the 
burden on the ratepayer and/or taxpayer would be 
tremendous. 








EveninG Arr SERVICE TO BRussELS.—Messrs, Imperial 
Airways, Limited, have introduced an evening air service 
to Brussels, leaving Croydon at 7.15 p.m., and reaching 
the Belgian capital at 9.30 p.m. 


FaticvE oF Wire.—A well-written little pamphlet 
on the fatigue of wire has recently been published by 
Messrs. Bruritons, Limited, Musselburgh, Scotland. It 


describes in simple language the phenomenon of fatigue, 
how it affects the users of wire ropes, and how a fatigue 
test can be used to ensure the best possible properties 
in wire. The Haigh-Robertson fatigue-testing machine 
for wire is illustrated and briefly described, and a number 
of typical 8/N fatigue curves are given and their general 
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EXPERIMENTAL AIR-COMPRESSOR 
PLANT. 

Tue photograph reproduced on this page shows 
an experimental air-compressor plant built by Messrs. 
Broom and Wade, Limited, High Wycombe, for the equip- 
ment of engineering laboratories at technical schools, 





colleges and universities. This plant has been supplied 
recently to the Lester Institute, Shanghai, but it may 
be mentioned that similar sets with small modifications 
in the design have already been in use for some years 
at. Coventry Technical College and other educational 
institutions at home and abroad. It embodies two 
single-stage, single-acting compressors of the makers’ 
standard type. One of these compressors, seen on the 
left, is known as the N65 type. It has two cylinders, 
with a bore of 4 in., the piston stroke also being 4 in., 
and when running at 500/300 r.p.m. has a displacement 
capacity of 28/16-8 cu, ft. per minute. The other 
compressor, seen on the right, is designated the N1 
type, and is a single-cylinder model with 3-in. bore 
and a piston stroke of 4 in., having a displacement 
capacity of 8-2/4-9 cu. ft. per minute at 500/300 r.p.m. 
Both compressors are water-cooled, and are fitted with 
automatically-operated plate valves. The design 
incorporates a force-feed lubrication system, increased 
cooling area, and large bearings adjustable for wear. 
It makes these compressors suitable for operating with 
maintained high efficiency at speeds up to 700 r.p.m., 
but for experimental work, lower speeds within the 
range of 500-300 r.p.m. are preferred to facilitate the 
ing of good indicator diagrams. 

As will be seen from the illustration, the two machines 
are coupled left- and right-hand to a double-ended 
Mawdsley electro-dynamometer, suitable for work- 
ing with a 230-volt direct-current supply, and having 
an output of 10 brake horse-power over a speed range 
of 500-300 r.p.m. by shunt regulation. The machines 
are mounted on a common iron bedplate, and the 
equipment includes an intercooler and air receiver, 
not shown in the illustration. The left-hand compressor 
is solidly coupled, but the right-hand machine is 
connected with the electro-dynamometer by means of 
a Standage flexible coupling, which allows for 
the latter machine being readily disconnected when 
not required. The equipment is so arranged that 
the machines can’ be compounded, the Neft-hand 
compressor serving as the high-pressure stage, suitable 
for pressures up to 200 lb. per square inch. Allter- 
natively, the machines can be run in parallel as a 
single-stage unit with or without after-cooling, and 
furthermore, the larger machine can be run alone 
with or without after-cooling. An interesting point 
in connection with the water-cooling arrangement 
is that it allows the supply of water to each unit to be 
regulated, and the quantity of water from each unit 
of the total amount to A measured, Stop valves 
are provided on the water inlets of each machine, 
and by cross connections, the water can be sent direct 
from one unit to the other. The compressed air is 
delivered into an air receiver, which is fitted with a 
variable setting relief valve. 

In designing the plant, particular attention was given 
to the arrangement of permanent indicator gear, and 
to facilitating the measurement of the air temperatures, 
for which purpose thermometer pockets are provided 
at the inlet, first-stage discharge, intercooler outlet, 
second-stage discharge, and in the receiver. Thermo- 
meter pockets are also provided at the water inlets 
and outlets. The plant is of compact and robust 
design, and is simple to operate. The compressors 
are fitted with automatic unloading gear, and the 
equipment includes a starting panel with ammeter 
and voltmeter, and a British Compressed Air Society's 
standard }-in. nozzle suitable for measuring air flows 
between 16 and 50 cu. ft. of free air per minute, com- 
plete with U-tube and nozzle pipe. The plant is, 
in fact, provided with all instruments required for 
technical college work. 





NEwcomEN Socirty._-The summer meeting of the 
Newcomen Society will take place in London from 
June 18 to 20. On the evening of the first day, Tide 
Mills, beam, and other engines will be inspected at the 
Three Mills Distillery, Bromley-by-Bow, and in the 
afternoon visits will be paid to the Poplar reference 
library and to the cooperage of Messrs. G. W. Shaw and 
Sons, Limited, Poplar. Later, an 1860 Maudslay chain- 
proving machine will be inspected on Trinity House 
Vharf, and the annual dinner will be held on the evening 
at the Arundel Hotel, Arundel-street, Strand, W.C.2, 
at which a paper, “Centenary of the London and 
Greenwich Railway—A Chapter in the History of the 
Southern Railway,’’ will be read by Mr. C, F. Dendy 
Marshall. On Friday, June 19, the Deptford East Power 
Station, Charlton House, Coscaeriak, the works of 
Messrs. Merryweather and Sons, Limited, and the lifting 
bridge over Deptford Creek will be visited, while on 
June 20, there will be conducted tours of the Science 
Museum and of Trinity House, Tower Hill. The address 
of the joint honorary secretaries, Messrs. H. W. Dickinson 
and A. Stowers, is The Science Museum, South Ken- 








Vehicular traffic is eliminated as far as possible, and, 


features explained. 


sington, London, 8.W.7. 
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THe annual conference of the Associated Society of 
lacomotive Engineers and Firemen, which was 
resumed in London on Saturday last, decided to refer 
the wages claims of the railwaymen’s trade unions for 
discussion under the new negotiating machinery. The 
resolution adopted was in the following terms :— 
“That the executive committee be instructed to 
prosecute our claims through the machinery of negotia- 
tion, and, on the decision of the Railway Staff National 
Tribunal being made known, the same to be submitted 
to the branches and this annual assembly of delegates 
be reassembled to decide acceptance or rejection.” 
The delegate meeting of the National Union of Railway- 
men recently adopted a similar resolution. The 
executive committee of the Railway Clerks’ Associa- 
tion, on the other hand, accepted the employers offer 
of half the 24 per cent. claimed, but conditionally on 
the two other unions taking the same course. 


Addressing the annual conference of the Federation 
of Engineering and Shipbuilding Trades, which was 
held at Scarborough last week, Mr. Westwood, the 
president, said that during the past year, the claim for 
increased wages in shipbuilding had occupied the 
attention of the members, and, after prolonged negotia- 
tions, an advance of 2s. per week to time workers and 
4 per cent. to pieceworkers had been offered and 
accepted. It was felt by the trade union representa- 
tives, however, that so meagre an offer could not be 
regarded as a settlement of their claim, and it was 
agreed that steps should be taken, when the time limit 
expired under the agreement, to submit a further 
application. *‘ After all,” Mr. Westwood added, * the 
workers are entitled to share in the general prosperity.” 


The Ministry of Labour Gazette states that among 
workpeople between the ages of 16 and 64 insured 
against unemployment, the percentage unemployed in 
Great Britain and Northern Ireland was 13-8 at April 
27, as compared with 14-4 at March 23, and 15-6 at 
April 15, 1935, For males alone the percentage at 
April 27 was 15-6, and for females 9-1. At March 23, 
the corresponding percentages were 16-2 and 9-6, and 
at April 15, 1935, they were 17-8 and 9-7. 


At April 27 there were 1,498,579 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 61,995 less than 
at March 23, and 178,044 less than at April 15, 1935. 
The total included 1,175,621 men, 58,558 boys, 209,594 
women and 54,806 girls, It was made up of 520,733 
insured persons with clains for insurance benefit, 
658,107 applicants for unemployment allowances, 
178,322 other insured persons (including 19,712 insured 
juveniles under 16 years of age) not in receipt of benefit 
or unemployment allowances, and 141,417 uninsured 
persons. The number of boys and girls registered as 
wholly unemployed at April 27 was 12,779 greater 
than at March 23, owing to the registration of juveniles 
who left school at Easter. 


There were registered as unemployed in Great 
Britain at April 27, 176,072 men, 4,789 boys, 62,968 
women, and 3,443 girls who were on short time or other- 
wise suspended from work on the understanding that 
they were shortly to return to their former employ- 
ment. The total of 247,272 was 11,092 more than at 
March 23, but 33,061 less than at April 15, 1935. It 
included 219,013 persons with claims for insurance 
benefit, 10,352 applicants for unemployment allowances, 
and 17,907 perscns not in receipt of benefit or unemploy- 
ment allowances 


Of persons who normally seek a livelihood by means 
of jobs of short duration there were on the registers 
in Great Britain, at April 27, 83,352 men, 149 boys, 
1,854 women and 24 girls; these are largely employed 
in dock and harbour service. The total of 85,379 was 
298 less than at March 23, and 2,125 less than at April 15, 
1935. It included 66,218 persons with claims for 
insurance benefit, 18,548 applicants for unemployment 
allowances and 613 persons not in receipt of benefit 
or unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
April resulted in an increase of nearly 34,0002. in the 
weekly full-time wages of 332,500 workpeople, and in a 
decrease of 2,900/. in those of about 79,000 workpeople. 
The principal groups of workpeople affected by the 
increases were coal miners in Nottinghamshire, South 
Derbyshire, Warwickshire, and the Cannock Chase 
district ; pottery workers in North Staffordshire and 
other districts ; men employed in the shipbuilding and 
ship-repairing industry ; dock labourers ; and workers 
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engaged in the road-vehicle building industry. The 
most important decrease in wages affected workers 
engaged in the textile-bleaching, dyeing, printing and 
finishing trades. The changes so far reported in the 
four completed months of 1936 are estimated to have 
resulted in a net increase of about 275,0001. per week 
in the full-time rates of about 1,908,000 workpeople, 
and in a net decrease of about 1,1001. in those of about 
78,000 workpeople. Re. 

The number of trade disputes involving stoppages of 
work reported to the Department as beginning in April, 
was 53. In addition, 22 disputes which began before 
April were still in progress at the beginning of the 
month. The number of workpeople involved in the 
above disputes (including workpeople thrown out of 
work at the establishments where the disputes occurred) 
was about 24,000, and the te duration in April 
of the disputes was about 141,000 working days. 


The financial report for 1935 of the Amalgamated 
Engineering Union states that during the twelve 
months the general fund increased m 305,984!. 
48. 5d. to 493,0341. 198. 1id., and the su uation 
reserve fund decreased from 1,399,7631. 5s. ld. to 
1,336,508, 128. 7d. The political fund decreased from 
6,3861. 138. 8d. to 3,5871. 18s. 74d. The. expenditure 
incurred in supporting three candidates at the General 
Election was mainly responsible, it is stated, for the 
decrease. The total expenditure on benefits amounted 
to 511,0841. 1s. 5d.—an increase of 6,9361. 10s. 0}d., as 
compared with the previous year. These figures, it 
should be noted, represent only benefits paid out of 
the union’s own funds and have no connection with 
payments made by the union on behalf of State Health 
or Unemployment Benefit. While the aggregate 
amount of benefit paid increased, the cost per member 
decreased by 48. 04d. to 31. 138. 114d. Coincidently 
with an increase in membership, management expenses 
have increased by 7,361/. 15s. 44d. The increase is 
accounted for by the cost of the 1935° Rules Revision 
meeting and the fact that various conferences have been 
held which have not previously figured in the general 
expenses. The average cost of management per 
member was l2s. 6d., a decrease of 5j}d. as compared 
with the previous year. 


Addressing the United States Chamber of Commerce 
recently, Mr. Philip J. Fay, a vice-president, in effect, 
invited the trades unions to co-operate with the Chamber 
in an effort to end the New Deal. “ Virtually,” Mr. Fay 
declared, “every New Deal legislative act has the 
effect of retarding business and national recovery.” In 
the course of some comments on Mr, Fay’s speech, the 
writer of the editorial notes in the Journal of the Inter- 
national Association of Machinists, says :—‘‘ Organised 
business may succeed in having the courts nullify more 
of the social legislation enacted during the past three 
years, but Mr. Fay and his colleagues are, we feel sure, 
doomed to disappointment if they hope for a return of 
‘the good old days when business was free to do as it 
pleased regardless of who was hurt.’ It is our opinion 
that these days are gone for ever, and we are equally 
confident that, eventually, notwithstanding the united 
opposition of industrial, financial and business interests, 
organised labour will achieve through its combined 
political and economic power that measure of social 
justice to which all wage-earners are entitled, and 
certainly, no one is foolieh enough to believe that this 
can be accomplished by an alliance between organised 
labour and the United States Chamber of Commerce 
or organisations of a similar character.” 


Wirtschaft wnd Statistik, the journal of the German 
Federal Statistical Office, published recently the results 
of an official inquiry into wages and working hours in 
German metal and engineering industries at Angust, 
1935. The investigation related to 542,798 workers, 
who were employed in 1,295 undertakings situated in 
455 localities. Of these workers, who formed rather 
more than one-third of all manual workers employed 
in the metal and engineering industry in Germany, 
275,271 were skilled male workers, 131,812 semi- 
skilled male workers, 68,060 unskilled male workers, 
and 67,655 female workers. Rather more than one- 
third of all the workers were employed on time work, 
the remainder being piece workers. Ten branches of 
the industry were covered, general and electrical engi- 
neering and the production of iron and steel goods 
being the most strongly represented. 


The proportion of skilled male workers and of female 
workers showed relatively wide divergencies in the 
various branches of the industry, and these variations 
were stated to have had noticeable influence on the 
respective wage levels. Skilled male workers formed 
from one-half to over three-quarters of all workers 
employed in shipbuilding, railway-carriage and wagon 
building, vehicle and aircraft construction, general 
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engineering, and the manufacture of optical and 
scientific instruments. The proportion of such workers 
was lowest in the manufacture of non-ferrous meta! 
goods, where female workers formed more than one 
third of the total. In electrical engineering and the 
manufacture of optical and scientific instruments and 
iron and steel goods, female workers were also largely 
represented. In constructional engineering and ship- 
building, female labour was not represented. The 
proportion of semi-skilled male workers ranged between 
13-4 per cent. in optical and scientific instrument 
sanendostands and 33-2 per cent. in boilermaking, &: 
The proportion of unskilled male workers ranged 
between 8-4 per cent. in shipbuilding and 21-8 pe 
cent. in constructional engineering. 


Industrial and Labour Information, the weekly organ 
of the International Labour Office at Geneva, states 
that a conference of Ministers and Directors of Educa- 
tion of ell the Australian States, recently held to 
discuss problems relating to technical education in 
Australia, decided to ask the Commonwealth Govern. 
ment for a capital grant towards technical education 
of 2,000,0001. over a period of four years, Allocations 
would be made on a population basis, with concessions 
to smaller States. An annual contribution towards the 
maintenance of the reorganised system will also be 
asked for. To provide continuity of consultation 
between States on education matters, and particularly 
in regard to federal relations, an Australian Education 
Council has been formed, consisting of Ministers of 
Education. The Council has power to co-opt Ministers 
associated with labour and industry. 


The New South Wales Employment Research 
Committee recently submitted a report to the Minister 
of Labour which summarises the views of employers 
and the Labour Council on the question of apprentice- 
ship. The committee recommends that the minimum 
age for apprenticeship should be sixteen years, and 
that provision should be made for the apprenticeship 
of any youth with suitable qualifications up to the age 
of twenty-one years, Among other recommendations 
are that the pay of apprentices should in all cases 
be based on a percentage of the wages paid to journey- 
men; that a standard of education rs one to the 
trade in question should be a condition of apprentice- 
ship ; that there should be increased facilities to enable 
capable apprentices to rise to higher posts; that an 
independent tribunal should be formed for the selection 
of apprentices and for determining the ratio of appren- 
tices to journeymen ; that apprentices should only be 
vgn with employers who have reasonable facilities 
or training them ; and that in approved cases provi- 
sion should be made for exchange of apprentices between 
shops where experience is necessarily circumscribed and 
those where work is more varied in character. 


It is suggested that an investigation be made into 
the system followed by some employers of dispensing 
with the services of apprentices on the completion of 
their indentures and replacing them by other appren- 
tices. The N.S.W. Government is urged to provide 
ample facilities for the training of all apprentices, and 
to insist upon attendance at classes of instruction, or 
the taking of correspondence courses, Ww herever suitable 
facilities exist. sir i 

Leicester boot-manufacturing firms, employing about 
1,500 people, have decided to introduce a five-day work- 
ing week beginning on June 1. Other undertakings are 
considering the matter. The step is made possible by 
the new national agreement reducing the working week 
from 48 hours to 46 hours. 


Commenting upon the financial position of the 
railway companies in the course of his presidential 
address to the annual conference of the Railway Clerks 
Association at Torquay on Monday, Mr. F. B. Simpson, 
M.P., said that it was held that the workers should make 
sacrifices to secure a larger distribution to shareholders. 
No one disputed the existence of hardships in some 
instances, where no interest return on capital was 
secured, but the overall earnings of more than 3 per 
cent. were convincing testimony that the railways were 
not down and out, and the grievance of no return to 
some people was against the existing financial structure 
and division, rather than against the wage earner, OF, 
indeed, the railway user. An all-inclusive, publicly- 
owned and controlled service could alone give the 
community an adequate transport system and provide 
a solyent for many of the outstanding issues. That 
required legislation and Parliamentary power, and a 
keener recognition of the basic importance of transport. 
“* Fortunately,” Mr. Simpson declared, “ we can claim 
an increasing consciousness in our ranks as to the 
necessity of making political action complementary ‘0 
our industrial aims and announce some advance 1 
representation in the House of Commons.” 
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THE THOMAS TOTAL-HEAT | manatee on the end of the galvanometer pointer. 


When the drum e¢ is in its lowest position, the ball g 
METER FOR GAS. | is perfectly free to move in accordance with the deflec- 
(Concluded from page 557.) i 


tions of the galvanometer, but when the drum e rises 

Tue recorder, with the chart removed, is illustrated | the ball is firmly clamped between the rims of the 
by the photograph reproduced in Fig. 17, above,|drums. In the space between the two drums are two 
and Fig. 18 shows the mechanism swung out of its| thin steel blades h, and by a form of scissors mechanism 
case on hinges to give access to the back. The essential | not indicated in Fig.. 19, these blades are caused to 
parts of the mechanism are illustrated diagrammati- | move together while the ball is in the clamped condition. 
cally in Fig. 19, and from this the operation of the | With the bridge balanced, the ball would be clamped in 
recorder can be followed. The shaft a, which is driven | the null position, in which it is shown in the diagram, 
by a small motor through reduction gearing and a| and the two blades would merely press equally on 
flexible coupling shown on the right, is fitted with a|each side of it. If, however, the 1 is clamped 
cam 6, which bears against a roller mounted on an arm when deflected to either side of the null position it 
projecting radially from a sleeve c, which is thus caused | will be brought back to this position by the movement 
to rock on a second shaft parallel with the shaft a, | of the blades and the two drums will be rotated by an 
4s the latter rotates. Pins fitted in the sleeve c bear | amount equal to the deflection, but in the opposite 
against a ball thrust washer mounted on a vertical direction. The shaft d on which the drums are mounted 
shaft d, and the oscillating movement imparted to this | will be turned with them and will move the brushes 
washer by the pins is transmitted through a helical | over the two circular slide wires, the movement of 
‘pring to a drum e fitted on the shaft d, by means of a| one brush tending to restore the balance of the bridge 
feather, so that it can slide longitudinally on the shaft | and that of the other brush varying the current in 
but cannot rotate without turning the shaft. Above | the pressure coil of the total-heat integrating wattmeter 
the drum e is a second drum f keyed on to the shaft d| as already explained. The angular movement of the 
and bearing against a collar so that it cannot move | shaft a is converted into rectilinear movement by 
longitudinally, and in the narrow annular space | gearing and imparted to the recorder pen. It will be 
etween the rims of the two drums is a steel ball g| clear that the adjustment of the bridge balance, if such 





Fie. 18. Back or REecoRDER. 


adjustment is necessary, is made once in each revolution 
of the shaft a. In the installation with which we are 
now concerned, the shaft rotates at 8-5 r.p.m., so 
that the adjustment is made at intervals of 7 seconds. 
We should, perhaps, explain that the second cam 
and rocker disen on the right in Fig. 19 is used 
merely to compress a second spring when that which 
transmits the oscillating movement to the lower drum 
is extended, and thus to render the rotation of the shaft 
a more uniform; it does not affect the principles 
upon which the recorder functions in any way. 

Having now completed our account of this interesting 
installation, we wish to express our indebtedness to 
Mr. Purves for the opportunity of seeing it in operation 
and for much of the information given in the above 
description. We may mention, in conclusion, that 
orders have recently been placed with Messrs, The 
Cambridge Instrument Company, Limited, for three 
additional Thomas meters to be installed at the 
Orgreave By-Product Plant. One meter is to be 
employed for measuring the producer gas used for 
heating the coke-ovens and will have a maximum 
capacity of 800,000 cub. ft. per hour. Another, having 
a capacity of 500,000 cub. ft. per hour, will be used for 
measuring the coke-oven gas delivered to the gas 
holder visible in Fig. 6, page 454, ante, and the third, 
with a capacity of 200,000 cub. ft. per hour, is to be 
employed for measuring the gas used for heating the 
coke ovens. The regulators and instrument panels 
for these meters will be installed in a central control 
room situated at a distance of 300 ft. from one of 
the meter housings. Each regulator, we understand, 
is to be fitted with an automatic switch to cut out 
the meter when the flow falls below a pre-determined 
minimum and re-start it when the flow recommences. 








ALLOY CAST IRONS AND THE 
ELECTRIC FURNACE,* 


ALLoy cast-irons as compared with ordinary cast- 
iron have better mechanical properties both at ordinary 
and at elevated temperatures, lower corrodibility in 
liquids and gases, higher resistance to oxidation, a 
greater general stability under high temperatures, and 
a higher resistivity. 

The mechanical properties of a grey cast-iron depend 
upon the characteristic features of the graphite (quan- 
tity, volume, shape, and dimensions of its lamelle) 
and upon the structure of the matrix (pearlite, ferrite, 
sorbite) in which the graphite is distributed. The 
best mechanical properties are obtained when the 
graphite occurs in fine particles, regularly divided up 
in a matrix having a fine pearlitic or sorbitic structure. 
With the exception of molybdenum and, possibly, 





* Summary of papers read by Messrs. Auguste Le 
Thomas and Marcel Ballay, at the Seventh International 
Congress on Mining, Metallurgy and Applied Geology, 
Paris, October, 1935, 
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titanium, the special metals used generally as alloys 
have no direct action upon the form and distribution | 
of the graphite ; they often, however, have a favourable 
action upon the structure of the matrix. The special 
metal additions also make for homogeneity in the | 
case of castings of non-uniform thickness. Castings 
having high mechanical properties can be made of 
ordinary cast-iron melted in a cupola or in an electric 
furnace, of a composition that would produce a white 
structure, to which is added in the ladle immediately 
before pouring both silicon and a graphitising element 
such as nickel, the latter either alone or with chromium 
or molybdenum. By this means the graphite particles 
formed are small and well distributed, the pearlite 
having a very fine structure. 

Whilst a cast-iron comparatively low in carbon and 
containing no alloys may have notable physical charac- 
teristic features, it may not be specially suited to 
resist wear. In order to behave satisfactorily under 
friction, a certain amount of graphitic carbon is neces- 
sary: pearlitic cast-iron containing a normal amount 
of carbon—3-1 per cent. to 3-3 per cent.—generally 
gives better results in this respect than one containing 
only from 2-5 per cent. to 2-7 per cent. The special 
alloys, particularly nickel, chromium and molybdenum, 
allow of obtaining a cast-iron having the suitable 
proportion of graphitic carbon. When a casting has 
not to be machined, ordinary white cast-iron is an 
excellent material. A grey cast-iron has to be resorted 
to when machining is required, in which case resort has 
to be made to the addition of alloys. These, by 
refining the pearlite without increasing the amount of 
iron carbides, result in a notable increase in maximum 
hardness compatible with machining qualities: the 
hardness figure in this connection may be stated at 
about 300 Brinell. When harder castings are required, 
they must undergo thermal treatment after machining. 

In numerous instances grey cast-iron is more resistant 
to corrosion than ordinary steel. Cast-iron containing 
a low percentage of copper appears to resist dilute 
acids better than ordinary cast-iron, while it does not 
exhibit the difference which from this standpoint exists 
between steel containing copper and ordinary steel. 
In the case of a cast-iron containing a small propor- 
tion—1 per cent. to 2 per cent.—of nickel, an alloy 
commonly used in the manufacture of vats for caustic 
alkalis, the nickel has a very definite action which is 
increased in effect by the accompanying possibility of 
decreasing the percentage of silicon, an unfavourable 
element in regard to resistance to alkalis. 

Cast-iron having a low chromium content and 1 per | 
cent. to 1-2 per cent. of combined carbon is much more 
resistant than ordinary cast-iron to corrosive agents | 
of average activity, such as the sulphonitric mixtures | 
of gunpowder factories and sea water. The most 
interesting alloy cast-irons from the standpoint of 
resistance to corrosion are the austenitic a) mlb, 
chromium cast-irons. The structure of the austenite 
alone does not suffice to confer resistance to attack by 
reagents, its composition being the main factor. Alloy 
cast-irons containing 14 per cent. of nickel, 6 per cent. 
of copper, and 1 per cent. to 4 per cent. of chromium 
are the most interesting in this respect, since they are 
corroded from 200 times to 400 times less than ordinary 
cast-iron in dilute, cold solutions of sulphuric, hydro- 
chloric, and other acids. 

Alloy cast-irons containing a very high proportion, 
such as 30 per cent. to 35 per cent., of chromium have 
been made in recent years; they are highly resistant 
to corrosion, and consist of ferrite, with chromium 
carbide either in a free state or embodied in a eutectic. 
Their carbon content may vary from 1-1 per cent. to 
3 per cent. ; in order, however, to render them suitable 
for machining and also to make them less brittle, the 
carbon content is generally never above 1-5 per cent. 
These particular alloys are, however, steels rather than 
cast-irons. 

The graphite in alloy cast-irons of a high resistance | 
to elevated temperatures is in the form of very fine 
lamelle, homogeneously distributed; pearlitic cast- 
irons, notably those containing 1-5 per cent. nickel and | 
0-5 per cent. chromium, show to advantage in this 
connection. In the case of ferritic-alloy cast-irons 
containing 6 per cent. to 7 per cent. of silicon, 5 per 
cent, to 8 per cent. of aluminium, and 33 per cent. of 
chromium, castings become covered by an adherent, 
protective gastight filo. Other classes of cast-iron 
alloys containing nickel, copper, chromium, silicon, | 
manganese and other constituents find many special 
aplications, owing to their special qualities, namely, 
resistivity, a high dilatation coefficient, and non- 
magnetic characteristics. 

The influence of special elements upon the properties 
of white cast-iron has been investigated recently. In 
the case of chill castings, chromium, molybdenum and | 
tungsten do not greatly increase surface hardness, | 
while manganese and nickel, by transforming the 
pearlite, have a much more important effect. Owing 
to its marked graphitising action, nickel is not used | 
alone in this instance as an alloy, but with an anti- | 
graphitising element such as chromium or molybdenum. | 








|normal working at a tin-plate works, (1) on emerging 


The electric furnace in foundry practice produces 
grades of cast-iron suitable for numerous industrial 
purposes. A variety of circumstances, which are 
seldom present together except, perhaps, in Sweden, 
make it generally impossible to produce pig-iron in the 
electric furnace as economically as in the blast-furnace. 
The electric furnace can, however, be resorted to in 
conjunction with the blast-furnace for refining, to 
produce pig-iron comparable to the charcoal or cold- 
blast variety. In the foundry, the electric furnace 
can work up a cold charge, or refine liquid cast-iron 
melted in the cupola. The first cost of an electric- 
furnace plant is, however, too heavy for many foundries ; 
the cost of electric energy is also high, and the working 
of the plant requires the supervision of a specially 
trained staff. On the other hand, the general consensus 
of opinion is that the strength of cast-iron made in 
the electric furnace is much higher than that of good- 
quality ordinary cast-iron. The electric furnace, 
moreover, invariably yields castings which are entirely 
sound, and also of equal hardness throughout, in 
spite of variations in thickness of different parts of 
the same piece. Electric cast-iron shows high physical 
test figures ; its structure is remarkably regular, it is 
highly resistant, is gas and oil-tight, will withstand 
high temperatures when alloyed, and behaves excel- 
lently under friction—qualities of a nature to render 
it of very high value in many industrial applications. 








A STUDY OF THE ORIGIN OF 
POROSITY IN THE TIN COATING 
OF TIN-PLATE.* 


By A. W. Hornersaut and J. C. PryTHerca. 


One of the chief defects in hot-dipped tin coatings on 
steel (tin-plate) is the presence of pores, or discontinui- 
ties in the coating, at which steel is exposed. As a 
preliminary to a study of the causes of porosity in 
hot-dipped tin coatings on steel, an examination has 
been made of tin-plate of various grades, with the 
object of determining the location of pores in relation 
to surface peculiarities or imperfections. The results 
of this examination have enabled the authors to assess 
the importance of certain types of imperfection in the 
tin-plate as a source of pores in the coating, and indicate 
lines of work on which a further study of the problem 
may be-profitably pursued. 

Methods of Examination. (1) Location of Pores.— 
The degreased tin-plate was first immersed in hot 
distilled water, as in porosity testing by the hot- 
water method, for just sufficient time to develop rust 
spots at the site of pores to a size which chould be 
clearly seen through a small pocket lens. The rust 
spots were circumscribed with a needle point, and the 
specimen was treated as the cathode for 10 minutes 
in a cold 0-1 per cent. solution of sodium carbonate 
with a p.d. of 4 volts across the cell (as in degreasing 
prior to hot-water testing). This treatment loosened 
the rust, which could then be removed by light swabbing 
with wet cotton wool. The specimen was then dried 
and examined under the microscope; the pore sites, 
located by needle scratches, could be accurately 
determined, 

(2) Micro-examination of Pore Sites.—The pore sites 
and surrounding tin-plate were carefully explored 
under the microscope, both at high and at low magnifica- 
tions. To assist this exploration, it was generally 
found convenient to divide the area under examination 
into small squares (7 in. to } in., according to the 
grade of tin-plate) by ruling lines with a fine steel 
point after the specimen had been treated in hot 
water for a short period, as described, to develop rust 
at the pores. The appearance of each square under 
the microscope, both before and after the removal of 


| rust, was sketched out, and a large-scale map of the 


peculiarities observed was prepared, a correlation 


| between the microscopic and macroscopic observations 


thus being made possible. 

Distribution of Porosity —Preliminary examination 
of tin-plate carrying about 1 Ib. 14 oz. of tin per basis 
box (21 grammes per square metret), and somewhat 
inferior qualities of tin-plate, showed that a large 
proportion of the pores were associated with scratches 
in the coating, made subsequent to tinning. With the 
assistance of the International Tin Research and 
Development Council, a number of sheets of tin-plate 
were withdrawn at two stages in the process during 


* Paper read before the Iron and Steel Institute on 
Friday, May 8, 1936. Abridged. 

This report is the result of co-operative work by the 
Research Department, Woolwich, and the International 
Tin Research and Development Council. The work 
carried out at Woolwich was undertaken with the aid of 
funds provided by the Council, the ments being 
made through the British Non-Ferrous Metals Research 
Association. 

t Here and elsewhere in the paper, this refers to the 
total surface area. 





from the grease-pot rolls; (2) on emerging from the 
cleaning machine. Examination of these saniples 
made it possible to distinguish between defects 
present on the sheet as it emerges from the tin-pot, 
and those produced subsequently as a result of the 
cleaning and polishing processes. All the sheets 
examined were “ primes.” The results described 
below were obtained from the detailed microscopic 
examination of (1) 12 specimens cut from 5 sheets of 
tin-plate withdrawn from the nip of the grease-pot 
rolls, and (2) 9 specimens cut from 6 sheets after 

through the cleaning and polishing rolls. 
Pores were found to be chiefly associated with the 
following peculiarities or imperfections in the coatings : 
Grease marks, “ scruff bands ” and transverse ripples ; 
a description of each of these terms is given below, 
and the results of a micro-examination are described 
later. 

Grease Marks,—Grease marks are defined as saucer- 
shaped depressions in the tin coating, frequently joined 

narrow channels running approximately in the 
direction of tinning. A portion of a typical grease 
mark is shown in Fig. 4. The saucer-shaped depres- 
sions vary in diameter from about 0-001 in. to 0-02 in., 
and are sometimes elongated; they appear to be 
associated with runnels or drops of molten grease 
carried up by the sheet as it emerges from the top 
pair of grease-pot rolls. marks have been 
found on all the samples of tin-plate so far examined. 
In common with other imperfections a phew 
’ marks are more clearly visible on sheets 
ier Sonn the top of the grease-pot rolls without 
having been subjected to any polishing treatment. 
Grease marks are more apparent in heavy than in 
light tin coatings. 

Scruff Bands.—Soruff bands are defined as narrow 
bands in which the tin coating is contaminated by the 
inclusion of minute particles of scruff or FeSn,, which 
are visible as microscopic excrescences in the coating. 
The bands run across the sheet at right angles to the 
direction of tinning. Scruff bands have been seen on 
all samples of tin-plate (so far examined) carrying less 
than about 2 lb. of tin per basis box (22-4 grammes 
per square metre); they have not been detected on 
tin-plate carrying more than 3-5 Ib. of tin per basis 
box (39 grammes per square metre). They are usually 
discernible on finished plates, but can be seen more 
readily on sheets withdrawn from the top of the 
grease-pot prior to cleaning. Scruff bands are not 
sharply delineated ; they can only with difficulty be 
detected on very low-grade plates, owing to the greater 
irregularity of the surface. The appearance of scruff 
bands is difficult to reproduce. Several bands can be 
seen between each ripple line in Fig. 5. 

Several sheets of tin-plate of different manufacture 
were examined to determine the relative positions of 
the scruff bands on the two sides of a sheet. In none 
of the sheets was the position of the scruff bands 
found to be coincident when maps of the two sides of 
the sheet were matched. Scruff bands were also 
found on tin-plates produced experimentally in a model 
tin-pot. The average distance apart of the bands on 
these tin-plates was found to be approximately equal 
to the ratio (roll cireumference)/(number of teeth in 
driving pinion), suggesting that irregular impulses, 
produced by chatter of the grease-pot rolls, or by slight 
periodic slip between the roll and the tin-plate surfaces, 
are responsible for scruff bands. Neither in these 
tin-plates, nor in any others, however, were the bands 
spaced exactly equally; since chatter of the lower 
grease-pot rolls may be transmitted to the top pair, 
no simple mathematical relationship or exact spacing 
of scruff bands would be expected. It is possible that 
vibrations of the sheet itself in its passage through the 
rolls may be a contributory factor. 

Transverse Ripples.—Transverse ripples are detined 
as narrow channels (about 0-02 in. wide) in the tin 
coating, running in a direction approximately at right- 
angles to the direction of tinning; they are fairly 
sharply delineated and easily visible, as in Fig. 5. 
The transverse ripples are not usually straight, but 
are wavy or curved; they may occur singly or in 
groups of two or more close together. They were 
noticed on only two of the batches of tin-plate examined, 
on which they were spaced about 0-75 in. apart. As 
with scruff bands, the position of a transverse ripple 
on one side of the sheet did not coincide with that on 
the reverse. 

Numerical Distribution of Pores.—Investigation 
indicates that (1) in finished tin-plates of 1 lb. 8 07. 
of tin per basis box quality, nearly one-third of the 
total number of pores are associated with scratches 
produced in the cleaning and polishing of the sheet 


| after tinning; and (2) the characteristics of tin-plate 


of this quality with which pores are chiefly associated 
are grease marks and scruff bands. In sheets — 
from the top of the grease-pot rolls, 34 per cent. © 
the total porosity was associated with grease marks, 
and 41 per cent. with scruff bands. In view of these 
results, a more detailed microscopic examination of 


| scruff bands, grease marks, and ripple lines was made. 
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Scruff bands were not found on tin-plate carrying 
3-5 lb. to 4 lb. of tin per basis box, but the larger 
grease saucers were, as with tin-plate of lower quality, 
grouped in bands running approximately at right- 
angles to the direction of tinning. Although very 
few pores were found in the grease marks, almost all 
the pores which were not associated with scratches 
were found in the bands of grease saucers, The 
examination of tin-plate carrying heavier coatings of 
tin yielded similar results, but with increase in the 
thickness of tin the bands of grease saucers became 


showed the sites of the pores to be dark areas which 
appeared to be depressions or discontinuities in the 
coating. At high magnification, crystals of FeSn, were 
seen in and around the dark areas, as in Fig. 9; Fig. 6 
also depicts a number of isolated FeSn, crystals in the 
base of the grease saucer. 

Scruff Bands.—As the microscope is lowered towards 
a scruff band, dark spots representing elevations in the 
tin coating due to the inclusion of scruff (FeSn, crystals) 
are first brought into focus. Under a high magnifica- 
tion, the foreign matter was found to consist of large 
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alloy layer after removal of tin in sodium plumbite 
solution became visible in the scruff bands. This 
observation suggests that the tin coating is locally 
thinner in the area of the scruff bands, since the appear- 
ance of a mottled pattern in tinplate has been found 
to be associated with thin tin coatings. The presence 
and direction of the scruff bands appeared to be 
unaffected by the direction in which the steel had been 
rolled. Thus the appearance of scruff bands was 
similar on sheets which had been rolled at right-angles 
to the direction of tinning (determined by bend tests) 
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more widely spaced. An analysis of the location of 
pores in commercial tin-plate, quality 3-5 Ib. to 4 Ib. 
of tin per basis box, is given in Table IV, page 600. 
Approximately one-half of the pores developed in 
the hot-water test were associated with scratches in the 
coating, and one-half with discontinuities occurring 
in the bands of grease marks. 

Micro-Examination of Pore Sites in Tin-plate Carrying 
1 lb. 14 oz, of Tin per Basis Box: Grease Marks.— 
Pores were found chiefly in the saucer-shaped depres- 
sions, but some were located in the connecting channels. 
With suitable adjustment of the lighting and focus of 
the microscope, the bases of a number of the grease 
marks examined showed a rough appearance. After 
etching lightly with ferric chloride solution, these 
areas appeared crystalline and similar to the alloy 
layer after removal of the tin coating, indicating 
that the tin coating was very thin, and possibly locally 
absent, at the bases of these grease saucers (see Fig. 6). 
Hoare and Chalmers* found that the depth of the 
grease marks, measured by an optical method, was 


sufficient to penetrate to the compound layer in a fair| found, and those present were usually very small. 
In the next scruff band, large saucers were again 
amination of the grease saucers before and after | found. 


Percentage of the grease marks they examined. 


Temoval of the rust spots formed in hot-water testing 





= —— closed that with decreasing thickness of tin, the area 
of clean tin surface between the scruff bands decreased, 
and a mottled pattern typical of the appearance of the 





* Journ. Iron and Steel Inst., vol. 


1935 exxxii, page 135 








crystals of FeSn,, as indicated in Fig. 10. The tin 
surface, with scratches and edges of grease saucers, 
next comes into focus, and the scruff spots disappear. 
Other dark areas, the position of which is caniaied 
to that of the scruff spots, are afterwards observed. 
Fig. 9 shows the appearance of one of these areas at 
high magnification. By careful adjustment of the 
focus of the microscope, they appeared to be depres- 
sions in the tin coating surrounded by relatively large 
crystals of FeSn,. Pore sites were found to be located 
at the dark areas, and many of those which did not 
develop rust spots in the hot-water test revealed 
slight rust stains under the microscope. It was 
frequently observed that the size of the grease saucers 
varied in a periodic manner in the direction of tinning, 
and that the largest saucers occurred in or near the 
scruff bands. Thus, if any one grease line was traced 
towards the list edge of the sheet, the saucers became 
smaller as the clean tin surface adjacent to a scruff band 
was approached, In the area of relatively clean tin 
between scruff bands, few grease saucers were generally 


A comparison of sheets of different tin yields dis- 


and on sheets which had been rolled and tinned in the 
same direction. The bands, therefore, are not asso- 
ciated with any periodic variation in the gauge of the 
sheet. 

Transverse Ripples—Hoare and Chalmers* found 
transverse ripples to be channels in the tin coating 
and this finding was confirmed in the present work by 
microscopic examination, On immersing a specimen 
showing ripple lines in dilute aqua regia, tin was seen 
to be completely stripped from the area occupied by 
the ripple line before any other area, thus indicating, 
local thinness of the tin coating. Micro-examination 
revealed a series of small dark depressions or discontinui- 
ties in the tin coating crowded together in the ripple 
lines. Although few of these depressions developed 
rust spots in the hot-water test, many of them showed 
slight rust stains under the microscope. __ 

Tinplate Carrying 3:5 lb. to 4 lb. of Tin per Basis 
Box.—The special differences noted between this and 
the lower grades of tin-plate examined were (1) much 
lower porosity and ter freedom from imperfections ; 
(2) the absence of scruff bands; and (3) the very 
small number of pores found in grease marks, This 
grade of sheet otherwise showed similarities to the 
lower grade, in that almost all the pores other than 
those due to scratches were located in the bands of 











* Loc. cit. 
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grease marks running across the sheet at right-angles | of potential pores in scruff bands to the hot-water test 


to the direction of tinning. 

Potential and Actual Pores—Many of the discon- 
tinuities seen under the microscope in scruff bands, 
grease marks, and ripple lines were probably the sites 
of minute pores, since they showed slight rust stains 
under the microscope after the hot-water test. As they 
would not be registered as pores by the tests ordinarily 
employed, it is convenient to classify them as potential 
pores. By actual pores are meant those which 
developed rust spots in the hot-water test, or blue 





spots in the ferroxyl test, visible to the unaided eye. 
The relationship between the total number of dis- 
continuities in the tin coating seen under the microscope | 
(potential pores) and the number which developed rust | 
spots in the hot-water test (actual pores) is set forth, | 
for different grades of tin-plate, in Table V. Tests | 
were made to determine t 
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| the hot-water test) or by blue spots (after the ferroxy| 
is shown in Fig. 13. Other tests revealed that both test), and the possibility is not discounted of the alloy 
light polishing (for example, by hand with dry cotton | layer being considerably more porous on a minute 
wool) and cathodic treatment in alkali at a high | scale than has been indicated. 
current density, increased the response of potential; Effect of Stretching on the Porosity of the Alloy Layer 
pores to the hot-water test. The latter result confirms | —Two samples of tin-plate (1 Ib. 12 oz. tin per basis 
the undesirability of cleaning tin-plate cathodically in | box), one in the shape of a flat tensile test-piece, were 
alkali at a high current density prior to hot-water | cut from adjacent positions on a sheet and were then 
testing. | detinned in sodium plumbite solution ; the tensile test 
Porosity of the Alloy Layer on Tin-plate—Tests of specimen was stretched in a testing machine to give an 
the porosity of the alloy layer on tin-plate were made | extension of 3 per cent. The porosity of both specimens 
to determine the probability of discontinuities in the | was then developed by the hot-water test, and the rust 
tin coating coinciding with those on the alloy layer | spots were counted under the microscope. On an area 
to give pores or exposures of the steel base. The tin | of 6-5 sq. mm., the detinned plate showed 24 pores 
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coating on a specimen of tin-plate (1 Ib. 1402. quality) | (37,000 per square decimetre), and the stretched, 


was removed by immersion in boiling sodium plumbite | 
solution for 2 minutes to 3 minutes. The specimen 


- 


detinned plate 150 pores (200,000 per square deci 
metre). This result suggests that the increase, produced 


degree to which these | was then immersed in hot distilled water for 15 minutes, | by slight deformation, in the percentage of visible 


potential pores would respond to the hot-water test | after which a large number of minute rust spots were | discontinuities in tin coatings which respond to the 
| hot-water test (potential pores) is due to the effect of 


TABLE IV.—Numericat Ctassrrication or Pores. (Trx-PLatTe 3-5-4 Ls. or Trw Per Basis Box.) 


Number of 


Discontinuit ies 
Located in 
Bands of 

Grease Marks. 


Specimen No, | Examined. 


16 
10 
12 
v 
3 
4 
3 
10 
2s 
4 


lotal 


Average namber of pores per 
aq. dm. 41-3 


Percentage of total 


“7 ' 
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TABLE V.—Proportion or AcTvAtL 


Grade of Tinplate. 
Area 
Examined. 


8q. cm 


Lb. of Tin per 
is Box 


G. of Tin 
per sq. m 


118 
78 
67 

36-45 


0-5 
7 


4 


5 


6 
3-25 
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TABLE VII.—Porosrry or trae Attoy Layer on Trn-Pcare. 


| Seratches 





Pores Associated with | 
| rye +e J Total | 
| Number of } 
| Unclassified Pores. 


Grease Marks. Defects. 


| the sheet, as it passes through the rolls. 





| 
19 
30 
19 
39 
23 
16 
14 
17 
15 
36 

228 
Total number of 
pores per sq. dm. 


TINPLATE. 


To PorenTraL Pores IN 


_ Actual Pores 
Potential Pores. 
Per cent. 


Potential Pores. 





Number of 
Squares 
Examined. 
1-6 © 1-6 mm.) 


Total Number 
of Pores 
Maximum. 


16 


after subjecting the tin-plate to treatments such as 
light etching, deformation, polishing, &c. 

The Effect of Etching, Deformation, &c., on Porosity. 

A second application of the hot-water test with 
intermediate removal of rust in the manner previously 
described did not appear to increase the number of 
pores to a marked degree. The effect of various 
treatments in converting potential into actual pores 
was therefore examined, using the following method :— 
The total number of discontinuities in the tin coating 
of a specimen was counted under the microscope ; the 
specimen was then degreased and immersed in hot 
water for 45 minutes, when it was again examined 
under the microscope to determine the number of 
discontinuities at which rust had formed. The rust 
was then removed and the specimen subjected to the 
treatment under test. The hot-water test was then 
repeated and a count taken of the additional dis- 
continuities which had responded to the test. Rust 
spots on scratches or on areas not originally registered 
as discontinuities were neglected. 

The results showed that light etching and stretching 
produced a marked increase in the number of discon- 
tinuities which responded to the hot-water test and 
confirm the suggestion that these areas represent 
potential pores. The etching treatment used, namely | 
dilute aqua regia, involved only a slight attack on the 
tin coating (equivalent to a loss of 1-7 gramme, of 
tin per square metre (2-4 oz. per basis box) in 30 
seconds, or 10 per cent. of the thinnest coating tested) ; 
the attack on the alloy layer amounted to approximately 
one-seventh of that on the tin coating. The effect of | 
a similar etching treatment in increasing the response 





Number of Pores per Square. 


rs 


Equivalent 
Average Porosity. 
| (Number of Pores 
per sq. dm.). 


Minimum Average. | 


| 
| 30,000 


visible. Examination under a low-power microscope 
showed that the spots were fairly evenly dispersed. 
The specimen was ruled into squares 1-6 x 1-6 mm. 
and the pores were counted. The results are given in 
Table VII. The largest discontinuity in tin coatings 
measured under the microscope in the course of this 
work was about 0-05 mm. in diameter, a figure which 
agrees with a measurement recorded by Hoare and | 
Chalmers.* It would be possible to crowd 1,000 
such discontinuities into each of the small squares 
examined. But the alloy layer was only found to 
contain an average of eight pores per square. There- 
fore it would appear that a discontinuity of the type 
examined in the tin coating will only constitute a pore 
when it coincides with a pore in the alloy layer. This 
result affords an explanation of the low proportion of 
actual to potential pores as shown in Table V. Results 
confirmatory of the high porosity of the alloy layer 
were obtained with larger specimens detinned either 
in sodium plumbite solution, or by an alternative 
method of anodic dissolution at controlled potential 
in sodium hydroxide solution. Tests, described in 
another paper (see page 543 ante) showed that with 
suitable control of the potential, no attack of the 
alloy layer took place. Similar results were obtained 
using the ferroxy! test in place of the hot-water test. 

A magnified view showing well-defined rust spots on 
a typical area of the alloy layer on detinned tin-plate 
after the hot-water test is given in Fig. 14. No 
attempt has been made to determine the presence of 
minute pores, not clearly defined by rust spots (after 





| deformation on the porosity of the alloy layer. 


Conclusions.—It is suggested that the periodic bands 
of scruff in which the majority of pores, other than those 
due to cleaning and polishing, were found may be 
caused by the uneven movement with respect to the 
tin-plate surface of the grease-pot rolls, caused by 
chatter or slip, possibly associated with vibration of 
By continued 
contact with molten tin, these rolls acquire a loosely 
adherent coating of iron-tin alloy crystals, some of 
which would tend to be transferred to the tinned 
sheet by variations in pressure or uneven movement 
of the rolls, thus forming periodic scruff bands. The 
results suggest that the formation of visible discon- 
tinuities in the tin film takes place at the grease-pot 
end of the tinning machine, since these discon- 
tinuities are almost entirely located in the scruff bands 
and only a proportion of the visible discontinuities 
constitute actual pores, indicating that the chief cause 
of porosity in the alloy layer is not associated with 
the chief cause of discontinuities in the tin coating. 

The concentration in the scruff bands of pores in 
the tin coating may be due to one or more of the 
following causes: (1) Periodic thinning of the molten 
tin coating by irregular movement of the sheet with 
respect to the rolls, due to the causes mentioned 
above, may rupture the film of tin bridging crevices 
which are not filled with tin or covering areas which 
are not wetted with tin. This suggestion would 
imply the presence of such areas over the whole surface 
of the sheet. It should be noted in this connection 
that in the microscopie examination of pore sites after 
detinning in sodium plumbite solution, all of 14 pore 
sites examined exhibited gaps or fissures. (2) Local 
exposure of the alloy layer, due to deficiency of tin 
(as, for example, in se marks). The alloy layer 
has been shown to be highly porous. (3) The presence 
of crystals of hard iron-tin alloy (scruff) in the soft tin 
coating may be a potential source of porosity ; similar 
suggestions have been put forward previously. Many 
examples of iron-tin alloy crystals of a width greater 
than 10 times the thickness of the tin coating have 
been seen (Fig. 10, for instance). Handling or cleaning 
of the sheet would be liable to loosen or dislodge such 
crystals, leaving gaps in the coating. 








CATALOGUES. 


Crude Oil Engines.—Messrs. C. F. Wilson and Company, 
(1932), Limited, Links Engineering Works, 166, Con- 
stitution-street, Aberdeen, forward a well-produced cata- 
logue, dealing with horizontal type, cold starting Diese! 
oil engines, ranging in size from 17 brake horse-power to 
280 brake horse-power. Sizes, fuel and oil consumption 
are given in tables. 

Steel Equipment.—To serve as an introduction to their 
sectionalised lists, Messrs. Constructors, Limited, Miche! 
Works, Tyburn-road, Erdington, Birmingham, have 

ublished in leaflet form, a guide to the fourteen cata 
ogues illustrating and describing the comprehensive 
variety of equipment, and referring briefly to the contents 
of each individual section. 

Electric Motors.—Revised catalogue sections relating 
to protected induction, flange mounting and fractions 
horse-power motors, direct-current dynamos, motor 
generator sets, third-bearing machines, and gear units. 
have come to hand from Messrs. Higgs Motors, Limited, 
Witton, Birmingham, 6. Each example is illustrated 
and the construction clearly explained. 

Mine Ventilation.—Messrs. Davidson and Company. 
Limited, Sirocco Engineering Works, Belfast, have 
issued a pamphlet on the subject of auxiliary min 
ventilation by Aeroto screw-type fans for direct attach 
ment to the ventilating ducts. These fans are manufac 
tured in nine standard sizes from 10 in. to 30 in. in dia 
meter of the fan rotor, and drive is by Vee or plain be!t 

Wireless Receiver —Messrs. Marconi’s Wireless Tele 
graph Company, Limited, Electra House, Victoria-em 
bankment, London, W.C.2, have recently placed o” 
the market a super-heterodyne short wave receive! 
covering a wave range of 14 to 200 metres. This 
as described in a fully-illustrated leaflet, is designed 

ially for use on marine vessels, or in land stations ‘or 
the aural reception of telegraphy or telephony. 
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THE GENERAL EQUIPMENT OF | 4,640 brake horse-power, compared with 17 motors 


THE CUNARD WHITE STAR LINER 
‘‘QUEEN MARY.” 


Ly the articles on the Cunard White Star liner 
Queen Mary, built by Messrs. John Brown and 
Company, Limited, of Clydebank, which have 
appeared in our issues of May 15, 22 and 29, we 
have, at the special request of the builders, dealt 
with the essential features of the vessel and- its 
main machinery. In a subsequent issue we intend 
to deal with the passenger accommodation, &c., 
and in the present consider the auxiliaries and what 


may be termed the general equipment, this term 
including such subjects as ventilation, lifeboats, 
fire prevention, &c. As practically all the auxiliaries 
are electrically-driven and the load for hotel services 
isexceptionally heavy, it will be logical to commence 
with a general description of the electricity supply 
and system. 
ELEcTRICITY SUPPLY. 

The great extent to which electricity is being 
employed in the Queen Mary may be illustrated by 
making some comparisons between the installation 
on this vessel and those on the Aquitania and 
Mauretania. In spite of the smaller size of the latter, 
the difference is striking, especially in the fields of 
small power and as regards the more widespread use 
made of artificial lighting, radiators and cooking 
*quipment. Thus in the Queen Mary’s engine room 
there are 77 motors with an aggregate output of 


on the Aquitania, with an output of 333 brake horse- 
power, and 18 motors on the Mauretania, with an 
output of 400 brake horse-power. In the boiler room 
there are 39 motors, with an aggregate output of 
3,957 h.p., compared with 14 motors on the 
Aquitania, with a capacity of 700 brake horse- 
power, and with 16 motors on the Mauretania, with a 
capacity of 800 brake. horse-power. There are 
also no less than 40 elevator and hoist motors with 
a capacity of 268 brake horse-power, compared 
with ten on the Aquitania, with a capacity of 
95 brake horse-power, and with 14 on the Mauretania, 


Fie. 14. Arter TursBo-GENERATOR Room. 


with a capacity of 114 brake horse-power. In all, 
the Queen Mary carries 578 motors with a total 
capacity of 17,818 h.p., compared with 178 motors 
on the Aquitania, with an output of 2,255 h.p., 
and with 165 motors on the Mauretania, with an 
output of 2,053 h.p. Perhaps even more striking is 
the statement that there are 29,000 lamps, com- 
compared with 10,000 on the Aquitania and 
6,600 on the Mauretania, though the tonnage of 
these ships was 45,647 tons and 30,696 tons, 
respectively, compared with the 80,773 tons of 
the Queen Mary. The modern conditions present 
are also shown by the fact that 1,450 kW of 
cooking apparatus is installed, this class of equip- 
ment being practically non-existent on both the 
earlier ships. 

The electrical energy required for all these pur- 
poses is obtained from seven turbo-generators, 
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which were manufactured by the British Thomson- 
Houston Company, Limited, Rugby. Each of 
these sets comprises a ten-stage turbine, those in the 
after room being supplied with steam at'a gauge 
pressure of 370 lb. per square inch and a total 
temperature of 680 deg. F. ; in the forward room the 
pressure is 230 lb. and temperature 650 deg. F. 
The speed of the turbines is 5,000 r.p.m., and they 
are coupled through gearing to 1,300-kW dynamos 
which run at 600 r.p.m. and generate direct current 
at 225 volts. The overload capacity of each unit 
is 25 per cent. for two hours and 50 per cent. for 
five minutes. 





The location of the two turbo-generator rooms in 
relation to the other machinery spaces can be seen 
by reference to Fig. 14 on Plate XXXIII, in our 
issue of May 15, and also in the boiler room arrange- 
ment drawings, Figs. 38 and 39, Plate XX XVIII, of 
May 22; larger scale arrangements of the rooms 
are reproduced herewith in Figs. 1 to 3 on Plate 
XLIII. Various photographs of the rooms and the 
equipment also accompany the present article, 
Fig. 14 annexed showing the after room, looking 
to port, Fig. 4 on Plate XLIII showing the forward 
room, and Fig. 15, on page 602, showing one of 
the sets in the shops of the makers. A diagram 
of the main distribution system is given in Fig. 12, 
Plate XLV. 

The aft turbo-generator room, shown in the 
drawing, Fig. 1, Plate XLIII, extends over the 
full width of the hull between the wing oil fuel tanks, 
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and in the fore and aft direction, over ten frame 
spaces, or 30 ft. It is situated between Nos. 4 and 5 
boiler rooms, and the four sets of turbines obtain 
their steam from the superheated steam lines supply- 
ing the main engines. A separate installation of 
circulating and extraction pumps is provided in the 
room, but the discharge from the extraction pumps 
is led to the main closed feed system. Each unit has 
its own steam-jet air ejector and extraction pump, 
but two circulating pumps do duty for the four 
condensers. All of the pumps are of the vertical- 
spindle centrifugal type, similar in design and 
manufacture to those in the main engine rooms. 
The arrangement of the individual sets follows the 
standard practice with these self-contained gene- 
rators, the turbine being mounted above the con- 
denser and supported, with the gearbox and dynamo, 
on a common bedplate. The bedplate rests on a 
seating of plates and angles, built up from the tank 
top. The sets in this room will normally supply the 
motors driving the propulsion auxiliaries, while simi- 
larly, those in the forward room will normally feed 
the ‘ hotel’ services of the vessel. As will appear 
below, any part of the ship can, however, be supplied 
from either generator room should an emergency 
arise or, if this should be more convenient, when she 
is in port. Under these conditions, the turbines will 
be supplied with steam from the auxiliary boilers at 
a pressure of 230 Ib. per square inch and a total 
temperature of 650 deg. The'generator rooms are 
170 ft. apart, so that the chance of a complete 
cessation of supply is, therefore, very remote, but 
to allow for such a contingency there are, in addition, 
two 75-kW, 220-volt generators, installed in an 
emergency dynamo room which is situated at the 
after end of the ship on B deck. These sets, referred 
to again later, are driven by eight-cylinder oil 
engines, which were manufactured by Messrs. 
Parsons Oil Engine Company, Limited, Southampton. 

The machines in the after generator room are 
controlled by a machinery-service main switch- 
board, an illustration of which appears in Fig. 5, 
Plate XLIV. This board, which was manufactured 
by Messrs. Whipp and Bourne, Limited, Castleton, 
near Manchester, is 46 ft. 6 in. long and is placed 
against the forward bulkhead, at a height of about 
15 ft. above the level of the floor plates. Access to 
the room is from E deck on the port side by two 
short ladders leading to the control platform. At the 
starboard end of the platform a single ladder com- 
municates with the generator floor, but on the port 
side there is a flat on which is mounted a set of 
air-conditioning plant; this will be described 
separately in connection with the ventilating and 
heating arrangements of the ship. Beneath the 
flat, there are two vertical-spindle domestic water 
pumps, with a capacity of 75 tons per hour each, 
which are electrically controlled by float gear in 
the service tank situated in the after tank room. 
Also in the room, but placed in a wing compart- 
ment, not shown in the drawing, there is a set of 
steam-driven hydraulic pressure pumps for operating 
watertight doors. 

The panels for the four generating sets are in the 
centre of the switchboard with those supplying the 
ring mains or. E decks and the separate auxiliary 
boards and circuits on each side. There are thirty of 
these outgoing circuits in all, the current-carrying 
capacity of which varies from 4,200 amperes to 
100 amperes. The main circuit-breakers, which are 
capable of dealing with a 25 per cent. overload 
continuously, are of Messrs. Whipp and Bourne's 
latest swivelling type. Their brush gear can, 
therefore, be swung out from the panels for inspec- 
tion, the work of naintenance being thereby facili- 
tated. They are fitted with overload trips and 
time lags, as well as with releases, which operate 
in @vent of the current reversing or the machine 
attaining an excessive speed. The breakers on 
the positive poles are controlled by hand, while 
those on the negative poles are operated by solenoids 
through a switch, which is so placed as to render 
paralleling as convenient as possible. To ensure 
that a supply is maintained to essential services 
even under abnormal conditions, the breakers 
controlling certain circuits of secondary importance 
are fitted with instantaneously-acting overload 
relays. These circuits are marked A, h,, j, j;, in 
Fig. 13, which is a diagram of the switchboard control 
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circuits, This arrangement ensures that should one 
generator shut down involuntarily owing, say, to the 
operation of the emergency governor, any others, 
which may be running in parallel with it, will not be 
overloaded to an extent which would also cause their 
breakers to open. Audible and visual indications are 
given whenever these relays operate. If it is desired 
to make any of these circuits of “ first importance,” 
the overload relays and trips can be rendered inopera- 
tive by switches on the generator panels. 

In addition to the circuit breakers, each dynamo 
panel is equipped with illuminated wattmeters, 
ammeters and voltmeters of the sector type, the 
positions of which can be adjusted to ensure easy 
reading. They are also fitted with a shunt regulator, 
paralleling plugs and pilot lamp.. The total load on 
the generators is both indicated and recorded, while 
cross-connected meters show the total load and 
voltage of the machinery board on the hotel service 
board and vice-versa. This is indicated in Fig. 13. 
Many of the outgoing feeder panels are also pro- 
vided with an indicating ammeter and all are 
arranged so that the circuit conditions can be 
ascertained by portable recording and indicating 
meters. 

In designing the switchboard, special attention 
was paid to the connections and ’bus bars. The 
*bus bars themselves, each of which has a cross sec- 
tion of 7-5 sq. in., are arranged along the top of the 
board and in spite of the large number of cables, 
it has been possible to leave a clear space behind 
the back and to arrange for the easy inspection of 
every connection. 

The three turbo-generator sets in the forward 
room, of which a section and plan are given in 
Figs. 2 and 3, Plate XLIII, are, as stated, duplicates 
of those in the after room, but take steam from the 
cylindrical boilers in No. 1 boiler room. Each has 
its own condenser, air ejector and extraction pump, 
but two circulating pumps serve for the three con- 
densers. All the pumps are of the vertical-spindle 
centrifugal type, as in the after room. The duties 
broadly classed as hotel services, with which this 
plant normally deals, are too varied to enumerate in 
detail. The lighting load is considerable, but there 
are also a number of pumps, fans, heaters, lifts and 
other equipment, amounting in the aggregate to a 
large proportion of the output. The domestic and 
drinking-water systems, electric cookers, telephones, 
clocks, wireless, fire alarms, stewards’ call system, 
and other subsidiary circuits are connected in 
ordinary working to the switchboard in the forward 
turbo-generator room. 
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1,300-KW Turso-GENERATOR IN THE Makers’ SHopPs. 


As with the ship’s generators, the units are 
arranged in line athwartship, but set over towards 
the starboard side, the wing space on the port side 
being devoted to accommodating a number of small 
auxiliaries. The location of these is shown in 
the drawings already referred to. They include an 
auxiliary condenser, arranged on a flat with various 
steam-driven pumps below, comprising a centrifugal 
circulating pump, a reciprocating air pump capable 
of dealing with 60,000 lb. of condensate per hour, 
two hot-well pumps, two feed filters, a turbine- 
driven auxiliary feed pump with a capacity of 
120,000 Ib. per hour, and two direct-acting vertical 
feed pumps of the same capacity. The condensate 
from the auxiliary condenser is discharged by the 
air pump to the gravitation-type filters and thence 
to the hotwell tank, placed against the forward 
bulkhead. The two hotwell pumps draw from the 
tank and deliver to a direct-contact feed heater 
which is connected to the suctions of the three 
auxiliary feed pumps. There is also a small auxi- 
iary feed transfer pump, situated on the outboard 
side of the hotwell tank. 

Two vertical motor-driven ballast pumps are 
arranged in the port wing space, for general ballast 
and trimming duties. One of these pumps is 
intended to deal with oily ballast water, which is 
discharged to the separator in the water-softening 
room. Close to the after bulkhead of the room there 
are two electrically-driven air-compressor sets, 
supplied by Messrs. Peter Brotherhood, Limited, 
Peterborough, shown in Fig. 11, Plate XLIV. These 
are vertical two-cylinder, single-stage units with an 
output of 300 cub. ft. per minute when driven at 
415 r.p.m., the delivery pressure being 120 Ib. per 
square inch. The Laurence, Scott driving motor 
are of 70 brake horse-power. The air is discharged 
to a reservoir bracketed to the bulkhead above the 
compressors, which is indicated in Fig. 3. The air 
is used for boiler cleaning, condenser testing, and 
other miscellaneous p . 

The switchboard controlling the output from the 
three generators, and also connecting, for emergency 
working, with the boards of the oil-engine-driven 
generators, which are dealt with in the next para- 
graph, is placed above the units and against the 
forward bulkhead, as already described in the case 
of the ship’s generating plant. be 

For the maintenance of emergency electricity 
supplies in the event of failure of the turbo-gene- 
rators, two oil-engine driven sets have been supplied 
by Messrs. The Parsons Oil Engine Company, 








Limited, of Southampton. Each set. consists of 
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, per an eight-cylinder Parsons engine, designed to use 

tors kerosene as fuel, having cylinders 7 in. bore and 8 in. 

rged stroke, and developing from 150 brake horse-power 

the to 160 brake horse-power at 850 r.p.m., driving a 

> ait 75 kW open type compound-wound generator by 

and Messrs. British Thomson- Houston Company, Limited, 
of Rugby. The current is generated at 220 volts, 

the and the unit has an overload capacity of 25 per 

ency cent. for a short period. An independent Exide 

iven battery operates a 12-volt electric starter, but the 

ara- engines are also fitted vith hand starting gear and 

, the a2 impulse starter. In addition to the ordinary 

case governor gear, an emergency overspeed trip governor 
is fitted. Heenan and Froude coolers are provided, 

icity the air circulation being by fan driven by a British 

yene- Thomson-Houston motor connected across the 

plied generator terminals. By this means it is ensured 

any, that the cooler fan is started with the main engine 

is ol and generator. An illustration of the two sets in 
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position on board the ship is given in Fig. 6 on 
Plate XLIV. 

The hotel service switchboard, part of which ‘is 
shown in Fig. 16, above, is similar in design to the 
machinery service board, but is only 37 ft. long. Itis 
made up of panels for controlling the three adjacent 
generators, and 28 outgoing circuits, the current- 
carrying capacity of which varies from 3,000 amperes 
to 100 amperes. As will be seen from Fig. 12, Plate 
XLV, this board is connected to the machinery main 
switchboard through two 1,500-ampere circuit 
breakers and paralleling straps. These cross con- 
nections, which are shown dotted in Fig. 12, pass 
through the auxiliary boards g and g,, respectively, 
the breakers controlling these circuits being normally 
locked off. Should a transfer of power exceeding 
3,000 amperes be necessary between the two boards, 
the excess can be obtained through the cables which 
connect the auxiliary switchboards a and b on the 











p and p, on the hotel services supply. These con- 
nections are also shown by dotted lines on the 
diagram. When the switches at both ends of these 
circuits are closed, a further 5,000 amperes can be 
passed between the two systems. This inter-connec- 
tion of the boards is not automatic, but when it 
is necessary, the two generator rooms are first 
paralleled in the usual way, and the ring parallel- 
ing breakers supplying g and g, on ‘the hotel 
service board are then closed. If more power is 
required, hand-operated switches on p and p, 
boards are closed to complete the second inter- 
connection between the two systems. It will 
be noted that there is no direct interconnection 
between the two main boards. As in the case of 
the machinery board, should any hotel dynamo 
become overloaded, the galley equipment and fans 
and radiators are cut off by tripping the circuits 
t, w and w, shown in Fig. 13. These supplies 
can only be restored by closing the appropriate 
breakers on the main hotel board, and the single- 
pole breakers on auxiliary boards k, k,, m, m,, 0, 0, 
P; Y> Pr Gr» 7 and r;. 

The emergency switchboard shown in Fig. 7, 
Plate XLIV, is divided into two separate sections, 
one of which controls the generators and the other 
the feeders, as indicated diagrammatically in Fig. 12. 
The generator section consists of three panels, 
one for each machine and the third carrying a 
switch for controlling the supply to the feeder 


|section. This switch is interlocked with those on 


the generator panels, so that it cannot be closed 
unless one of the generators is running. The feeder 
section can be supplied from three separate sources, 
viz., the hotel supply, the machinery supply, and 
the emergency supply. This is effected through 
an automatic circuit breaker on the special distri- 
bution board n, and the adjacent links. The switch- 
gear is interlocked, so that only one of the three 
sources of supply can be connected to the emergency 
*bus bars at a time. There is therefore no risk of 
unintentional paralleling. The board itself is 
normally fed from the hotel service, but should this 
source of supply fail, it is automatically switched 
over to the machinery service. Immediately, how- 
ever, the hotel supply is again available, it is auto- 
matically switched on and the machinery supply is 
cut off, these operations being effected by the 
circuit breaker on ». Should both these sources fail, 
the emergency generators can be brought into 
operation, so that a supply from this board is 
always available. In addition, the emergency 
generators to be séen in Fig. 6, Plate XLIV, can 
supply current to either or both the main boards, 
should all the main generators be stopped, as may 
happen between voyages. 

As already mentioned, the main machinery board 
is connected to nineteen auxiliary switchboards, 
which are placed at various points on E deck. The 
positions of these are indicated diagrammatically in 
Fig. 12, Plate XLV, and the table below this dia- 
gram sets out the services which are supplied from 
each board. Two of the auxiliary boards are shown 
in Fig. 17, annexed. These boards are themselves 
interconnected by two ring mains on E deck forward 
and E deck aft, as also shown in the diagram, these 
mains consisting of from two to seven 1-sq. in. 
cables. The boards can also be supplied from the 
main hotel board through the cross connections 
shown, which are so controlled that the change 
cannot be made inadvertently. ‘This is done by 
links which are shown in the conventional manner 
on the diagram and are normally locked off. An 
exception to this general arrangement is provided 
by boards h, h,, j, j;,\¢ and #, which are, as will be 
seen, fed direct from the main boards. The steering 
machinery switchboard, shown in Fig. 8, is also 
supplied direct from the main board through three 
sets of connections, as are a number of motors 
and the lighting circuits near the board itself. 
The latter circuits are designated “lighting and 
power ”’ in Fig. 12. 

Each of the auxiliary boards consists of a number 
of panels, which are fitted with double pole circuit- 
breakers either for controlling the distribution 
boards or the individual motors in the immediate 
vicinity. Each board can be completely isolated 
by means of automatic circuit breakers and a 
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| 
system of links; in order to save as much space | 
as possible, these links are fitted in the run of the 
bus bars. Similarly, the cable terminals are fitted | 
in the run of the cables in such a position that they 
are kept clear of the backs of the boards, This layout 
has much simplified the arrangement of the cables, 
besides adding to their appearance. 

The twenty-one auxiliary boards supplied from 
the main hotel board are arranged in four sections, 
which are connected to the forward and mid-rings 
on A deck, the after ring on B deck, and the main 
galley ring. These rings can either be kept entirely 
separate or can be connected together to form one 
complete distribution system, as desired. The panels 
comprising each of these boards are equipped with 
circuit breakers, when the current controlled ex- 
ceeds 100 amperes, or with double-pole switches.and 
fuses when it is less than that figure. As in the 
case of the machinery boards, the equipment on 
these panels controls the supply to a number of 
section and distribution boxes, whence the various 
power heating and lighting circuits are supplied. 
An indication of these is given in the table accom- 
panying Fig. 12. 

To enable this to be done effectively, the auxiliary 
boards are, as will be seen, arranged in two sec- 
tions, one of which controls the lighting and such 
power as is required for the winches, &c., and 
the other the fans and radiators. The fans and 
radiators are generally arranged in groups, each 
of which is fed through section boxes. Each of the 
circuits is provided with a single pole circuit-breaker, 
which in case of fire can either be opened by a 
multiple trip relay on the main switchboard or by 
individual switches on the bridge, as shown diagram- 
matically in Fig. 13. The lettering at the top of this 
diagram refers to the corresponding sections shown 
in Fig. 12, and indicates the switches in the wheel 
house which enable these to be cut out. These cir- 
cuits cannot be switched in again until the bridge 
switch has been opened. The equipment installed 
on the bridge for this purpose is contained in a 
polished brass case, the position of each circuit 
breaker being visible when the door is opened. 
The large machinery fans and the air-conditioning 
plant are, however, supplied direct from the 
machinery switch board, asshownatz. The lighting 
is supplied through section and _ distribution 
boxes and is controlled by switches and fuses 
on these boards. The emergency boat-lighting and 
the funnel flood-lighting can, however, be controlled 
from the bridge. A few of the fans, such as those 
used for ventilating the galleys, can be shut down 
by local pushes in case of fire. All the cooking equip- 
ment is supplied through and controlled from four 
auxiliary boards, board ¢ supplying the main 
galley, board u the tourist ranges, board w the 
equipment for the third-class and crew, and board v 
the verandah grill kitchen. These are connected to 
the galley ring. 

The cables connecting the various boards and 
power heating and lighting units were mainly 
supplied by Messrs. Callender’s Cable and Construc- 
tion Company, Limited, Victoria-embankment, 
London, E.C.4, and vary in size from 1/0-036 in, to 
127/0-103 in. in diameter, They also include multi- 
core cables with from two to 20 cores. Owing to 
the great length of the vessel and to the fact 
that the hotel service generating plant had to be 
placed considerably forward of the centre of the 
electrical load, the voltage ‘drop is considerable. 
It was not, therefore, possible to take advantage of 
the high current density, which could have been 
used by employing paper or cambric-insulated 
cables, and rubber ingulation has thus been installed 
throughout. The only exceptions to this are that 
one pair of cables to the steering-gear motor and 
the cross connection between f and f, boards are 
cambrie-covered, armoured and braided. All the 
ring mains and the large cables such as those 
supplying the cireulating pump, steering, capstan 
and windlass motors, are supported on porcelain 
insulators and are covered where necessary by 
sheet-steel casings. Where the cables pass through 
watertight bulkheads special insulating glands are 
used, which are rendered watertight by plasticine 
packing and ensure against contact with the ship’s 
structure. Where the cables pass through fireproof 
bulkheads, specially arranged ducts are used, and 





these are packed on each side for distances of 
from, 2 in. to 18 in. with asbestos: packing. Pas- 
sage through the non-watertight bulkheads is 
effected by hardwood blocks, a separate hole being 
drilled for each cable. Where the cables are fixed 
to the bulkheads, Harco perforated-steel cable 
plates, supplied by Messrs. G. A. Harvey and 
Company (London), Limited, Greenwich Metal 
Works, London, 8.E.7, have been widely used. This 
has obviated the task of drilling holes for each clip, 
and thus, it is claimed, has ensured more rapid and 
efficient fixing, combined with neatness and adapta- 
bility. In the passenger accommodations the cables 
are vulcanised rubber braided, and are run in casing, 
which, to reduce any risk of fire, has been thoroughly 
proofed. Where cables of opposite polarity cross 
each other, specially designed crossing-pieces have 
been fitted to preclude contact. The cabins in 
way of the wireless receiving rooms and on the 
bridge are, however, wired with vuleanised rubber 
lead-covered cable, on account of the close proximity 
to wireless and compass equipment. | In the crew's 
quarters the cable was supplied by Messrs. British 
Insulated Cables, Limited, Prescot, Lancashire, and 
is of the vuleanised rubber braided type. It is drawn 
into solid-drawn galvanised-steel tabing. The total 
length of cable incorporated in the ship is no less 
than 735 miles. 


LIGHTING. 


In designing the lighting of the public rooms, for 
the installation of which the General Eleetric Com- 
pany, Limited, Magnet House, Kingsway, London, 
W.C.2, and the British Thomson-Houston Company, 
Limited, Rugby, have been responsible, the owners, 
architects and shipbuilders were confronted with 
many unusual problems, owing to the variety of 
systems required by modern esthetic and social 
conditions, As examples of the methods followed in 
providing for this important service, it may be 
mentioned that in cabin class restaurant the central 
area is indirectly lighted by two torcheres. These 
are equipped with silvered glass refleetors of special 
shape in which projector type lamps are fitted. 
Direct lighting is obtained from a series of rect- 
angular fittings, which are placed im the high and 
intermediate level ceilings. These are glazed with 
moulded glass panels, those on the intermediate 
level being surrounded with narrow pink tinted 
flashed opal panels with engraved.lines which form 
a deep bevel edging. Six concealed lighting cornices 
running fore and aft provide auxiliary decorative 
illumination in the form of bright bands of light. 
The illumination of the area covered by the low 
level ceiling is derived from trough lights. 

In the cabin class main lounge, on the other hand, 
the main lighting is provided by fourteen flush 
laylights in the ceiling. In addition, the surface 
of the ceiling is directly illuminated by twenty-eight 
reflector fittings recessed in the frieze. The ten 
circular daylight windows are also artificially 
illuminated during the hours of darkness. In the 
central area the main lighting is supplemented by 
eight circular vase-shaped pylons, while on the soffit 
between the high and low ceilings are eight oval- 
shaped fittings of bronze and glass. The low ceiling 
itself contains a series of recessed lighting casettes. 

In the main hall, the principal fitting is 5 ft. in 
diameter and comprises three tiers of heavily 
moulded decorative glass in which there are 44 
40-watt lamps. The general lighting is provided by 
262 ft. of indirect cornice strip employing 524 
15-watt pearl lamps. In the verandah grill 
restaurant there is a circular fitting constructed 
of various coloured sections of }-in. plate glass. 
These sections are heavily etched. An _ inter- 
esting feature is that both the ballroom and verandah 
grill are equipped with thyratron-reactor control 
for the coloured lighting circuits. These circuits 
comprise three banks of red, blue and green, 
respectively, which can be dimmed by the thyra- 
trons either to cyclic order, so that the colours rise 
or fall continuously, or by sound, so that a low 
frequency note picked up by a microphone operates 
one colour, a middle frequency a second, and a 
high frequency a third. The amplitude of the 
sound determines the intensity of the illumination. 
The whole arrangement allows the lighting to be 
controlled by the orchestra in accordance with a 


pre-determined scheme. The thyratron control gear 
is shown in Fig. 9, Plate XLIV. Manual control for 
setting up any pre-determined intensity on each of 
the three banks is also available. 

The lighting of the long gallery, which is 120 ft. 
long by 19 ft. wide, presented a difficult problem. 
It has been solved by installing eight ornamental! 
pylons, four nearer to the wall on the outboard 
than on the mboard side, and four similar but 
smaller fittings on the end walls. These pylons 
are surmounted by mirror-lined reflectors concealed 
in oval metal dishes which house lamps of the pro. 
jector type, the lighting as a whole being therefore 
indirect. 


Special lighting, which is controlled from the 
bridge, has been installed for use when launching the 
lifeboats. This eomprises two 18-in. searchlight 
projectors on the bridge house and four 1,000-watt 
floodlight projectors, two forward on the after side of 
the bridge and two aft of the aftermost lifeboat. 
These illuminate the ship's side and the water, while 
24 boat-inspection lanterns and 12 overside lights 
of 300-watt capacity illuminate the boats in their 
housed and embarkation positions. These lights 
have been arranged on the port and starboard 
emergency circuits and are controlled from the 
bridge through contactors by push-button switches. 
The funnels and bridge front are floodlighted by 
15 1,000-watt projeetors. These are also controlled 
from the bridge. 


Low-Vourace System. 


Two 2-kW 90-volt motor-generators are installed 
on E deck, near the entrance to the after turbo- 
generator room for giving a low-voltage supply for 
the operation of the telephones, cabin call-bells, 
fire alarms, clocks, and passenger and crew emer- 
gency gongs. Each of these sets is capable of 
dealing with the full connected load. In the event 
of a machine stopping, however, the load is auto- 
matically thrown on to a battery, which consists 
of 18 nickel-iron cells with an output of 20 amperes 
on the five-hour discharge rate. This occurrence is 
indicated by a lamp lighting and a bell ringing on 
the main machinery switchboard. The supply from 
these motor-generators is controlled by a switch- 
board from which two ring mains, one for the 
forward and the other for the aft part of the vessel, 
are fed. Each of these mains consists of a pair of 
19/0-064-in. cables, which are connected to double- 
pole fuse boxes, a supply being given from these 
boxes to the various low-power services. 

The telephone equipment, which was manufac- 
tured by the General Electric Company, Limited, 
comprises a three-position switchboard, with accom- 
modation for 650 lines, 10 of which can be connected 
to shore exchanges of any type. For telephone 
purposes, the cabins are grouped in rows on the 
board, with the attendant stewards’ lines at the 
end of the row. Each group of cabin jacks has 
a different-coloured nd, thus clearly 
defining the limits served by each steward. If on 
receipt of a cabin call the group steward fails to 
answer, the call is switched on to the pantry 
attendant. Arrangements are made so that during 
quiet periods, one steward can attend to two, three 
or four groups of cabins. ~All cabins can be plugged 
through for radio service to the shore while the ship 
is at sea, and are fitted with hand microtelephones 
incorporating an anti-side tone circuit. The stewards 
are called by a lamp, instead of a bell. A separate 
telephone system is installed for the kitchens and 
pantries with its own exchange board. 

The whole of the telephone equipment is operated 
from two sets of 24-volt accumulators which are 
controlled from a switchboard in a compartment 
adjacent to the exchange room, The ringing current 
is supplied at a pressure of 75 volts and a frequency 
of 24 cycles from a dynamotor. This is driven 
from the 24-volt battery, and has an output of 
2-5 watts. 

In addition to telephones, each cabin is provided 
with a luminous call system of communication, 
which takes the place of bells. When a push }s 
pressed, a relay outside the cabin door is operated 
and this in turn completes the circuit of a number 
of coloured lamps—red for the steward and greet 
for the stewardess—outside the door, at the end of 
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aft corridor. After attending the call, the steward 
extinguishes | thesé lamps by re-setting the relay. 
In the bathrooms, pushes are replaced by bell pulls 
which Operate a contact box set into the ceiling. 
This system was installed by Messrs. Gent and 
Company, Limited, Faraday Works, Leicester, who 
were also responsible for the fire alarms in 
the passenger and crew accommodation. These 
comprise 137 bells, which have been specially 
designed for use in a restricted space. 

For inter-communication between the naviga- 
tio Officers and between the bridge and the 
engine room, a system of loud-speaking telephones 
has been designed by Messrs. Clifford and Snell 
(Eng.), Limited. This enables the attention of the 
person called to be attracted by both audible or lamp 
signals, either together or independently. Speech 
is transmitted by a double-acting transmitter, 
which has been designed to operate from both sides 
simultaneously. About two-thirds of the full output 
can, however, be obtained from one cell should the 
other fail. Reception is effected by the dual opera- 
tio of a reed-controlled loud speaker and an ear- 
phone, or by two earphones, these two systems also 
being independent of each other. Duplicate facilities 
are therefore virtually provided throughout. The 
network consists of 34 lines, as many as possible 
of which have been arranged as independent two- 
way circuits. Where, however, group working has 
been rendered necessary, owing to the limited 
bulkhead space, the stations concerned are fitted 
with selector switches and lamp indicators. The 
use Of relays which render it impossible for a 
message to be received until a switch has been 
operated has, on the other hand, been avoided. 

Control of the boats is effected by a second set of 
loud speakers of the protected type, which operate 
on the differential choke-coupled system. The 
transmitter is in the wheel house and the orders 
are reproduced simultaneously by 12 loud speakers, 
six on the port and six on the starboard side. Those 
on either side can be cut out without affecting the 
operation of the others. 


Rapio EQUIPMENT. 


The radio equipment on the Queen Mary is, 
it is claimed, one of the most complete that has ever 
been installed on any ship. It provides for the 
handling of up to 30 telegrams per minute, telephonic 
communication with all parts of the world from the 
passenger cabins through the ship-to-shore service 
and the reception and transmission of broadcast 
programmes. There are also the usual navigational 
services and emergency equipments. The con- 
tractors for this part of the plant were the Inter- 
national Marine Radio Company, Limited, Con- 
naught House, Aldwych, London, W.C.2. 

There are four transmitters: One continuous- 
wave long wave set, which will operate on seven pre- 
determined “spot” waves in the band between 
1875 m. and 2,725 m. ; one medium-wave set, 
which will operate on four pre-determined “spot” 
waves in the band between 600 m. and 800 m.; 
and two short-wave telephony transmitters which 
will work in the band between 17 m. and 96 m., 
and will each operate on pre-determined crystal- 
controlled ‘“‘ spot”? waves. All the transmitters 
are provided with remote control and the necessary 
changes from one “ spot” wave to another can be 
eflected from the receiving station 400 ft. away, by 
means of a dial similar to that used on an automatic 
telephone. This operation takes from 3 seconds to 
° seconds, 

There are eight radio receivers, each of which is 
itted with four operating positions: one for long 
wave lengths, one for medium wave lengths and the 
other two for short wave lengths, These positions 
are, however, interchangeable and telegraph opera- 
Non on long, medium or short wave lengths is there- 
fore possible on all four sets, Automatic apparatus 
s also available for use when required. A radio 
telephone service is provided through either or both 

rt wave transmitters. The conversations are 
scrambled before transmission and restored at the 
Tecelving station, in a manner similar to that utilised 
on the trans-Atlantic services. 

There are ten aerials in all: A main transmitting 
serial, consisting of twin wires spaced 13 ft. apart 


600 m. transmitting aerial for medium waves and 
two short wave transmitting aerials. In addition, 
there is a 600 m. emergency aerial, which can be 
used both for transmission and reception and five 
receiving aerials, three of which are for short wave 
lengths and the other two for long and medium wave 
lengths respectively. All the circuits‘are designed 
so that any interference from the ship’s electrical 
equipment is reduced to a minimum. 

The whole of the radio installation is supplied 
with power from a separate generating plant, which 
is installed in a special compartment near the ship’s 
engine room. This plant is installed in duplicate 
while, in addition, an ioe, supply is obtain- 
able from an accumulator battery. This enables 
a range of at least 500 miles to be attained. 

The radio equipment is completed by a direction 
finder, which embodies a gyroscopic compass 
repeater. This enables the bearings of a radio 
beacon to. be obtained directly without reference 
to the standard compass. 


AuxitiaRies In Crosep-Freep Sysram, &c. 


As mentioned in the description of the main 
engine rooms and their auxiliary machinery, the 
condensers are of the Weir regenerative type, and 
were constructed. by Messrs. John Brown and 
Company, Limited, at the } Works, to 
designs supplied by Messrs. G. and J. Weir, Limited, 
Cathcart, Glasgow. The main circulating pumps, 
eight in number, have been supplied by Messrs. 
Drysdale and Company, Limited, and are vertical- 
spindle centrifugal machines delivering 25,000 gallons 
per minute each, They are driven by Laurence, 
Scott deluge-proof motors of 285 h.p. The pump 
casings are split on the vertical centre line to allow 
the covers to be removed without disturbing the 
suction and delivery-pipe joints. The pump spindles 
are close-coupled to the motors, which are supported 
above the pumps on ¢ast frames, and at the front 
on two turned steel columns. An illustration of 
one of the units is given in Fig. 24, on Plate XLVI. 
The auxiliaries in the closed-feed system include 
eight extraction pumps, eight sets of steam-jet 
air ejectors, four drain coolers, 12 feed heaters 
and eight turbine-driven feed pumps, in addition to 
the special closed-feed control valves and 48 auto- 
matic feed regulators. It will be observed that, 
although the total number of units is large, owing 
to the great size of the installation, the system 
itself is essentially simple and straightforward. 
Rotary pumps are employed throughout ; a feature 
which, in conjunction with the use of air ejectors 
instead of reciprocating air pumps, effects a con- 
siderable reduction in the space and weight of the 
plant. Moreover, the system is automatic and 
possesses. great elasticity, to meet fluctuations in 
the power demand. 

The general layout of the system and some of the 
main details of the several auxiliaries were included 
in the deseription of. the propelling machinery, 
published in the issue of ENGINEERING of May 29, 
page 575; and it is proposed now to supplement 
these references with some further ‘particulars, con- 
sidering the various units in the same order, the 
sequence following the passage of the condensate 
from the condenser wells to the boilers. It willbe 
recalled, from the former description, ‘that: each 
condenser well contains an automatic float-operated, 
closed-feed controller, which maintains the equili- 
brium of the system by admitting extra feed water 
from the reserve tanks if the level falls, or, if the 
level rises, allowing the surplus to be passed to the 
overflow tanks. These transfer duties are effected 
by means of a 6-in. supplementary feed valve and 
a 3}-in. overflow valve in a combined casing and 
actuated by the float gear. 

The condensate is drawn from the wells by Weir 
electrically-driven vertical-spindle centrifugal extrac- 
tion pumps, one working and’one stand-by pump 
being connected to each condenser. A typical pump 
unit is illustrated in Fig. 18, on page 606, and others 
are shown in one of the engine rooms in Fig. 10, 
Plate XLIV. The working and standby sets are 
identical in size and design, each being capable of 
dealing with 550,000 lb. of condensate per hour, when 
drawing from a vacuum of 29 in: of mereury in the 
condenser and discharging against a pressure of 





and spacing the 490 ft. between the ship's masta ; a 


30 Ib. to 35 lb. per square inch. |For this head two 





stages are employed, the first-stage impeller being 
the lower, ‘The easing, is split on the vertical centre 
line, with both suction and discharge branches on 
the rear casting, so the front casting forms a cover 
which can be readily removed for inspection of the 
shaft and impellers without breaking any pipe 
joints. The pump i are of gunmetal, the 
spindles of stainless and the impellers of 
Monel metal to minimise erosion. The driving 
motors, manufactured by Messrs. Laurence, Scott 
and Electromotors, Limited, are mounted above the 
pumps, and have an output of 45/55 brake horse- 
power, with a speed range from 850 r.p.m. to 
1,250 r.p.m. The performance characteristics are 
such as to give stable operation over this speed 
range, whether working singly or in parallel. 

The extraction of the air and non-condensable 
gases from the condenser is effected by Weir steam- 
jet air ejectors of the standard No. 5 size, two sets 
being provided for each condenser. Each consists 
of a casing a three-stage ejector with 
Monel-metal steam nozzles and convergent- 
divergent diffusers arranged vertically. Each stage 
has a surface cooler by which the heat of the 
extracted mixture, passing in a mumber of flows 
inside the tubes, is transferred to the condensate 
from the extraction-pamp discharges, which circu- 
lates outside the tubes. The jets operate with 
steam reduced in pressure from the 400 lb. per square 
inch of the main supply to 250 Ib. per square inch, 
and at a temperature of 650 deg. F. One of the 
eight ejector units isshown in Fig, 25, on Plate XLV1. 

The disc of condensate from the extraction 
pumps is to pass the two sets of 
ejector coolers, but the two flows combine again 
before entering the drain cooler which provides 
the next heating stage, one drain cooler being 
arranged in the cireuit for each main condenser. 
The heating medium consists of the combined drains 
from one low-pressure feed heater, which are 
reduced in temperature to 95 deg. F. in passing 
through the tubes, of solid-drawn brass, and secured 
in the rolled-brass tube plates by screwed ferrules. 
The amount of cooling surface in each unit is 
1,400 sq. ft. The water flows in four passes around 
the tubes, the designed temperature rise being 
from 84 deg. F. to 115 deg. F., as previously 
mentioned, 

The final heating stage on the suction side of the 
main feed pumps is provided by the low-pressure 
heaters, of which there is one in each circuit, 
containing 1,600 sq. ft. of heating surface and 
capable of raising the condensate from the 115 deg. F. 
at which it leaves the drain coolers to 205 deg. F. 
Six-pass flow is arranged on, the water side of the 
tubes. The intake of heat is derived from a number 
of sources, partly fresh steam and partly exhaust 
and waste heat from other auxiliaries. ch low- 
pressure heater takes the combined drains of one 
intermediate-pressure heater and the coil drains 
from one of the four evaporators, together, with 
exhaust steam from the turbo-feed. pumps in the 
same circuit ;, but as this supply alone would be 
insufficient, itis. supplemented by vapour direct 
from the evaporators and liye steam bled from the 
second .intermediate-pressure turbine of the main 
engine, from the condenser of which the condensate 
is obtained. The evaporators, referred to above, 
for make-up feed, were made by; Messrs, Caird and 
Rayner, Limited, London, and have a surface of 
244 sq. ft. each. They are furnished with float 
regulators on the feed inlets, which may take 
either fresh or) salt water.. The output of each 
evaporator is 100 tons per day. 

Eight Weir steam turbine-driven centrifugal main 
feed pumps are provided, four being normally in use 
and, four stand-bys, Each pump is capable of 
delivering feed water against a pressure of 500 lb. 
per square inch, The impulse turbines are supplied 
with steam) at the full boiler pressure of 400 Ib. 
per square inch and 700 deg. F., and exhaust 
against a back. pressure of 224 lb, per square inch 
absolute. They have one pressure stage, velocity- 
compounded. with three velocity stages, and are 
controlled by governors, operated by the pressure 
in| the feed-discharge line, which actuate the throttle 
valves. In addition, a safety over-speed governor 
is fitted. Steam sealing is provided at the turbine 
glands... The turbine is, directly coupled tothe 
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. 18. Mars Extraction Pump. 


pump and mounted with it on a rigid bedplate, 
being supported from the centre line in order to 
minimise expansion effects due to the high tempera- 
tures involved. The pump-ring sections are of 
cast-iron with gunmetal liners. The diffusers are 
of Monel metal, as also are the impellers, which are 
mounted on a spindle running in three bearings. 

On the discharge side of each pair of pumps there 
is a Climax high-pressure feed-water filter, supplied 
by Messrs. Hocking and Company, Limited, of 
York-street and Henry-street, Liverpool, and 
designed to suit the full boiler blow-off pressure of 
425 Ib. per square inch. The filter bodies and 
by-pass chests are steel castings, the filtering 
cartridges being of the makers’ fibre-packed type. 
Connections are provided for steaming out the 
filtering medium when cleaning becomes necessary. 

From the filters to the boiler regulators the feed 
water passes through two further heating stages, 
the first of which comprises, in each of the four 
circuits, an intermediate-pressure heater of the 
Weir multi-flow type, having a heating surface of 
1,200 sq. ft., consisting of solid-drawn copper tubes 
expanded into cast-steel headers. The heater shells 
are of mild steel. The water flows in six passes 
over the tubes and is heated from 205 deg. F. to 
320 deg. F. by steam of 150 lb. per square inch 
absolute, superheated 160 deg. F., bled from the 
inlet of the first intermediate-pressure turbine. 
A further source of heat is provided by the drains 
from the high-pressure heater immediately adjacent. 

The final stage of feed heating is by means of 
Weir high-pressure surface heaters, one of which is 
in series with each intermediate-pressure heater 
and so close to it in the feed system as to form 
practically a second stage of the one apparatus. 
Each high-pressure heater contains 1,100 sq. ft. 
of surface, over which the feed water flows in six 
passes. Bled steam is the heating medium, and is 
taken from the first stages of the high-pressure 
turbine at a pressure of 230 lb. per square inch and 
230 deg. F. superheat. This sufficies to raise the 
temperature of the feed water from 320 deg. F. 
to 370 deg. F., at which figure it is delivered to the 
boiler check valves. 

The control of the feed to individual boilers is 

















Fie. 19. Forcrp-Lusrication Pump. 

by means of automatic feed-water regulators of the 
Mumford type. Two independent regulators are 
fitted to each of the 24 main boilers. Those on the 
12 larger boilers have 3}-in. check valves, and the 
remainder 3-in. check valves. The apparatus con- 
sists of a cast-steel body containing float gear, 
which is in communication with the boiler steam 
drum above and below the water level, so that the 
level of water in the regulator stands at the same 
height as in the boiler drum. Above the regulator 
body is mounted a needle valve, which is closed 
when the water level falls and opened when it rises. 
The cast-steel body of the check valve is formed with 
a cylinder below the valve, in which moves a loosely- 
fitting piston attached to the lower end of a spindle 
carrying the check valve at its upper end. The 
feed-water delivery enters the valve body between 
the valve and piston, which are therefore approxi- 
mately in balance; but, owing to the loose fit of 
the piston, a small quantity of pressure water leaks 
past it and is led, by a small-bore connecting pipe, 
to the inlet side of the needle valve previously 
mentioned. If the needle valve is closed, owing to 
falling water level in the boiler, the pressure builds 
up beneath the check-valve piston and opens the 
main valve to admit more feed water. When the 
level has been restored the needle valve reopens, 
and the pressure water under the piston is allowed 
to pass freely back to the feed-pump suction or to 
a suitable drain collector. 

Each boiler is also equipped with a Mumford 
automatic low-level alarm gear. The action of this 
apparatus was described on page 550 ante, and 
therefore the description need not be repeated. 

The purity of the feed water is a crucial factor 
in the continuous operation of watertube boilers, 
and as the number of auxiliaries connected to the 
closed-feed circuit is considerable, the arrange- 
ments for salt detection are correspondingly exten- 
sive. The salinometer equipment is of the Crockatt 
Simplex type, electrically operated from the ship's 
lighting system, and has been fitted by Messrs. 
W. Crockatt and Sons, Limited, of Glasgow, to 
provide continuous indications at 16 points in the 
circuit of the proportion of salt in grains per gallon, 
if any is present. Visible and audible warning is 
given, by a red lamp and a bell, if the proportion 
exceeds the figure for which the apparatus is set. 
The complete installation comprises three self- 
contained salinometers, one of which, in the water- 
softening room, is shown in Fig. 56 on page 616 ; two 
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Fie. 20. O1m-FurL TRANSFER Pump. 
multi-point panels, of which Fig. 54, on the same 
page, illustrates that in the after turbo-generator 
room; and two group-type sets, indicating the 
main condensers in the forward and after main 
engine rooms, respectively. The panel for the 
after engine room is shown in Fig. 55. 

The self-contained instrument illustrated is 
provided with a funnel and two-way cock, in addition 
to the water supply inlet from the raw water pipe, 
and has a secondary adjustable pointer. By running 
through the funnel a sample of the feed water in 
the storage tanks, a datum is obtained to which the 
secondary pointer can be set at the outset of the 
voyage. Any leakage into the tanks is indicated 
by the moving pointer showing a higher reading 
than the datum. The warning bell and lamp may 
be set to act at any desired point, and are auto- 
matically cut out when the proportion of salt falls 
again below that point. The bell may be stopped 
by a press-button, but the lamp remains alight until 
the excess of salt is reduced to the set proportion. 
The scale reads from 0 grain to 12 grains per gallon, 
and any quantity in excess of the scale reading 
automatically cuts the indicator out of the circuit 
as a protection against overloading, and holds it 
out until the water clears. Of the remaining two 
self-contained units, one is in the forward turbo- 
generator room, where it indicates the discharge 
from the auxiliary condenser in that room, and 
the other is similarly connected to the auxiliary 
condenser in the after main engine room. The 
scale range on the auxiliary condenser instruments 
is from 0 grain to 3 grains per gallon, and this range 
applies also to the group-type and multi-point 
panels. 

The two multi-point sets are fitted in the turbo- 
generator rooms to test the discharge from the turbo- 
generator condensers. The set illustrated is in the 
after room, where there are four condensers con- 
nected to the panel. The set in the forward room 
is similar, but is connected to three points only. 
The interlocked switches are normally in the “ up’ 
position, and the warning red lamps are then in the 
electric circuit to the detector boxes. When 4 
lamp lights and the bell rings, the engineer on 
watch stops the bell, as in the self-contained salino- 
meter sets, by pressing the button, while the lamp 
remains alight. To obtain a reading of the salt 
content, however, he pulls down the switch below 
the lighted lamp, thus changing the circuit over t 
the indicator. Only one detector box at a time 
can be switched to the indicator, the others remain- 
ing in the warning circuit. The unit is fitted with 
overload cut-outs, as in the case of the single 
instrument. 

The group-type panel differs from the multi-point 
set in being essentially an assembly of self-contai 
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continuous-reading instruments, whereas the multi- 
point requires to be switched over by hand to give 
areading. The group-type is therefore better suited 
to the more important positions in the feed system. 
The set illustrated in Fig. 54 indicates two points 
only, in the condensate discharge from the port and 
starboard main condensers in the after engine room, 
but the corresponding instrument panel in the 
forward engine room has connections to the two 
drain coolers as well as to the condensers in that 
room. The complete installation is stated to be 
considerably larger than any previously fitted on 
board ship. 


SEPARATORS FOR OrLy BaLuast WATER. 


More than one passing reference has been made 
already to the two Comyn separators which are 
carried for the purpose of purifying ballast water 
before it is discharged to the sea, but some further 
notes may be added, to accompany the sectional 
diagram reproduced in Figs. 21 to 23, annexed. 
The two separators have been supplied by Messrs. 
Separators, Limited, of Liverpool, and differ 
considerably in size and capacity, although similar 
in design. The unit situated in No. 4 boiler room, 
which is intended to handle 50 tons of oily ballast 
water per hour, is 6 ft. in diameter and 5 ft. high. 
The other apparatus, located in the water-softening 
room, will handle 150 tons per hour, and is 7 ft. 6 in. 
diameter and 6 ft. high. It is claimed that the 
separation is so complete that the purified water 
can be pumped overboard when in port. 

The separator consists of a cylindrical tank closed 
at top and bottom except for the necessary pipe 
connections, and containing other concentric 
cylinders and, at the centre, a system of spirals. 
Separation is effected by gravity as the liquid flows 
through the various channels, and is assisted by 
the action of steam-heating coils in each of the 
concentric compartments. The oily water is ad- 
mitted by an inlet pipe leading to the centre of 
the nest of spirals, and a large proportion of the 
oil is at once separated, passing over to the oil 
trough by way of outlet No. 1. 

The partially purified water flowing from the 
outlet ends of the spirals circulates at decreased 
velocity in the casing surrounding them, where it is 
further heated. The oil from this casing is dis- 
charged from No. 2 outlet. The mixture of the 
greatest specific gravity (i.e.,containing the least 





proportion of oil) flows 
downward through ports 
in the bottom of the 
spiral casing and mingles 
in the base of the shell 
with the heavier fraction 
from the second stage of 
separation. It is heated by 
steam coils immersed in 
the fluid, rather less than 
half-way up the outer 
annular space, these coils 
being of correspondingly 
greater area than the 
previous coils. The flow 
here is relatively leisurely, 
and the heated oil par- 
ticles have ample time in 
which to rise to the top 
of the chamber, passing thence to the oil trough 
by outlet No. 3. The purified water collects in a 
circular trough around the conical top of the inner 
casing, whence it is drawn off through the water- 
outlet pipe. It is stated that the oil extracted is 
sufficiently free from water to be returned to the 
tanks for use as fuel. 

Welding is used throughout, except for a hori- 
zontal circumferential joint approximately at mid- 
height, to enable the top to be lifted off for cleaning 
and inspection. The bottom is conical, so that any 
sludge thrown down is collected at the drain outlet 
at the apex. There are no moving parts, and as 
the apparatus is totally enclosed, there is no risk of 
fire. The shell is tested to 20 lb. per square inch, 
and the solid-drawn steel heating coils to 400 Ib. 
per square inch. The oil outlet from the collecting 
trough is placed at some distance above the bottom 
of the trough, forming a sump to trap any sludge 
carried over with the oil, which can be drained off 
by a small pipe attached to the facing shown. 





Forcep-DravuGnut Fans. 


In the general description of the boilers and 
boiler-room arrangements, which appeared in 
ENGINEERING of May 22, page 547, it was mentioned 
that the four main boiler rooms, Nos. 2 to 5, are 
equipped with forced draught on the closed stoke- 
hold system, and in No. 1 boiler room, containing 
the cylindrical boilers, the furnaces are arranged 
for the closed ashpit system of air supply. Some 
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further information may now be added of the 
dimensions and other particulars of the fans serving 
the five boiler rooms, all of which were supplied by 
Messrs. James Howden and Company, Limited, of 
Glasgow. 

There are eight double-inlet fans in each of the 
four main boiler rooms, arranged in pairs on fan 
flats at the level of E deck, and on either side of the 
uptakes. The two pairs of fans on each side are 
placed in separate rooms, one electric motor driving 
two fans in each case, and being located between 
them. The boilers in Nos, 2 and 3 boiler rooms 
being slightly smaller than those in Nos, 4 and 5 
boiler rooms, there is a corresponding difference in 
the fan capacity and the power of the motors. 

The fans in Nos. 2 and 3 boiler rooms are 63 in. 
in diameter. The motors, manufactured by Messrs, 
Laurence, Scott and Electromotors, Limited, for 
all the fan drives, are rated at 188 brake horse- 
power, and run normally at 731 r.p.m., the overload 
speed being 745 r.p.m. The control gear permits of 
speed variation from 280 r.p.m. to the maximum of 
745 r.p.m., and the characteristic of the fans is 
such as to allow a considerable variation in the 
speed of any pair without risk of blowing back on 
other fans which may be running at a slower speed. 

The larger fans for Nos. 4 and 5 boiler rooms are 
similarly arranged in relation to the boilers, and 
are 66 in. in diameter. The fan discharge pressure 
is the same as in the other boiler rooms, namely, 
10 in. w.g. The driving motors are of 225 brake 
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horse-power, but are slightly slower than the| The quantity of oil in the fuel tanks is indicated | Plate XL, ante, by a dotted line outside the ordinary 
188-brake horse-power motors, running normally at | by groups of Pneumercator tank gauges of standard | full line of the pipe. 


718 r.p.m. The maximum speed range is from 
325 r.p.m. to 735 r.p.m. 

All the fans for the main boiler rooms are of the 
double-inlet type, but four single-inlet fans are 
fitted in No. 1 boiler room, arranged, as before, in 
pairs with the driving motor between, at the level 
of E deck. At 585 r.p.m., the electric motors for 


these develop 51 brake horse-power, the speed range | 


being between the limits of 250 r.p.m, and 620 r.p.m, 


Orm-Fuve. System. 


The oil-burning equipment for the main boilers 
comprises twelve pumping and heating units of 
the Wallsend-Howden type and was supplied by 
Messrs. The Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on-Tyne. One of 
the sets is illustrated in Fig. 57 on page 616. 
Included in each unit is a rotary horizontal-spindle 
oil-fuel pump of the Feuerheerd type, manufactured 
by Messrs, Stothert and Pitt, Limited, Bath, drawing 
through a duplex suction strainer, and driven 
through a worm-reduction gear by a 6 h.p. Laurence, 
Scott motor. This is illustrated by Fig. 27, 
Plate XLVI, The motor-control gear, by Messrs. 
Allen West and Company, Limited, Brighton, 
comprises a drum-type starter, with a hand-operated 
shunt-field regulator and a vernier regulator to give 
a fine adjustment of the pump speed and output. 
The speed range of the motor is between 1,600 r.p.m. 
and 1,800 r.p.m., and the pump is designed to work 
against a pressure of 150 lb. per square inch when 
driven, through the reduction gear, at 290 r.p.m. 

The pump delivers through an Auto-Klean dis- 
charge strainer and oil-fuel heater to the burners, 
which, as described in an earlier article, are mounted 
at the side of the boilers, under one of the water 
drums. The burners are of the standard Wallsend 
design, and are fitted with a safety device which 
prevents them from being withdrawn or even 
slackened until the oil supply has been cut off. 
Some of the air directors on the boilers are hinged 
for access to the furnaces. The mountings on the 
pumping and heating unit include the usual shut-off 
valves and pressure gauges, a steam trap, and steam- 
ing-out connections for cleaning the heater tubes. 

Two auxiliary pumping and heating sets are pro- 
vided in No, 1 boiler room to supply the cylindrical 
boilers. While similar in principle, these sets are 
of smaller size, the pumps running at 350 r.p.m. 
against the same delivery pressure of 150 lb. per 
square inch. Only one set is electrically-driven, 
by a Laurence, Scott motor of 4 h.p., running at 
between 1,800 and 1,900 r.p.m., and controlled by 
similar gear to that on the larger sets. The other set 
is provided with a Weir horizontal steam-driven oil 
pump. The burners for the Scotch boilers are 
mounted on Howden oil-only type of furnace fronts, 
hinged in order to provide access to the furnaces. 
The installation for these boilers also includes a 
special electric oil heater for use when raising steam. 

Four rotary positive-displacement oil fuel transfer 
pumps, constructed by Messrs. Stothert and Pitt, 
Limited, are placed one in each main boiler room. 
They are designed for an output of 100 tons per 
hour each against a total head of 55 lb. per square 
inch at a pump speed of 90 r.p.m. The driving 
motor is of the vertical type, mounted above the 
pump as shown in Fig. 20 on page 606, and 
develops 51 h.p. at 1,500 r.p.m. The speed reduc- 
tion from the motor to pump is by worm gear. The 
control is by an Allen West drum-type constant- 
speed panel. 

An additional transfer pump, which is steam- 
driven and of the Weir single-cylinder direct-acting 
vertical type, is fitted in No. 1 boiler room, where it 
serves also as a ballast pump if required, the 
aljacent deep tank being available for either oil or 
ballast, The steam cylinder is 12 in, in diameter 
and the pump barrel 10} in. in diameter, the stroke 
being 24 in. Used as an oil pump, and making 
22 double strokes per minute, it. has a capacity 
of 100 tons per hour; as a ballast pump it can 
deliver 200 tons of water per hour when making 
41 double strokes per minute, It is arranged to 
discharge through an oily-ballast separator of the 
Comyn type, which is capable of dealing with 150 
tons throughput per hour, as described above. 


| pattern, supplied by Messrs. Kelvin, Bottomley and 
| Baird, Limited, of Glasgow. The gauges, of which 
| there are 24 to deal with the 47 fuel tanks, are 
| mounted in suitable control positions in the boiler 
|rooms. Three further similar gauges are pro- 
vided, to indicate the contents of six water tanks. 


VALVES AND PIPING. 


In the description of the main boilers, on page 550, 
ante, it was mentioned that the safety valves on 
the saturated steam drums and on the superheaters 
are of the high-lift type. Fig. 40 on page 609 shows 
a pair of these valves in section and elevation. 
Manufactured by Messrs. Cockburns, Limited, 
Cardonald, Glasgow, they embody the special feature 
of a balance piston, formed in one with the lower 
spring seating and sliding in an annular ring 
normally held in place by the steam pressure 
acting on its area in plan. As soon as the valve 
lifts, the escaping steam fills the chest, and, but 
for the balance piston, would tend to restrict the 
free opening of the valve to its full extent; but 
the downward pressure on top of the valve is 
balanced by the upward pressure on the piston, 
and the valve opens fully, its movement being 
opposed only by the compression of the spring. 
The internal valves have no wings or guides, and 
therefore cannot jam in the seats, and if the 
annular cylinder should stick to the balance piston, 
it lifts with the piston and the balancing effect is 
not impaired. The free-opening action of the 
Cockburn-MacNicoll valve enables a 50 per cent. 
reduction in area to be made, for a given evapora- 
tion, as compared with the areas required by the 
ordinary rules. The valves shown are 3 in. bore. 
They are attached to stainless steel spindles, and are 
contained in cast steel chests, with cast-iron spring 
cases. 

Messrs. Cockburns, Limited, have also supplied 
to the Queen Mary the boiler stop valves, of their 
self-closing design; main steam emergency bulk- 
head shut-off valves ; manceuvring valves; steam 
strainers; and the Aspinall governor gear, which 
utilises the oil pressure in the forced lubrication 
system to trip the emergency valves if the turbine 
speed exceeds the predetermined limit. A general 
description of the arrangement of the engine room 
valves was given in last week’s issue, on pages 576 
and 577, and in Fig. 41, opposite, is illustrated one 
of the bulkhead shut-off valves then referred to. 
The two main valves are contained in a common 
chest, with a 12-in. cross-connection valve in the 
diaphragm separating them, by means of which 
either valve can be used to admit steam to both 
sets of turbines. The spindle of each main valve 
carries a piston working in a steam cylinder held in 
place by the cover. The admission of steam to the 
| space above the piston is controlled by a small valve 
| actuated by a small oil-pressure relay cylinder. 
| Failure of the pressure in the forced lubrication 
| system causes the piston of the relay cylinder to 
drop, admitting steam to the cylinder in the main 
valve chest, and closing the bulkhead valve. When 
the lubricating oil pressure is restored, the small 
control valve is shut by the rising oil piston, and the 
steam in the main valve cylinder gradually leaks off 
past the rings, allowing the main valve to re-open. 

The ahead and astern manceuvring valves are of 
an improved double-beat balanced type, to mini- 
|mise steam leakage in the event of a fractured 
| diaphragm, and to simplify overhauling and adjust- 
|ment. The steam strainers, mentioned above, are 
constructed of woven wire instead of perforated 
plate, the interstices giving a vena-contracta effect 
which materially assists the flow of steam and 
reduces the pressure drop. 

The main steam pipes are of solid-drawn steel, 
and in themselves are an indication of the advances 
made in heavy manufacturing processes since the 
last big Cunard liner was built; solid drawn steel 
pipes of such size were not obtainable until com- 
paratively recently. The process of corrugating 
developed by Messrs, Aiton and Company, Limited, 
of Derby, has also affected the steam pipe arrange- 
ment by enabling separate expansion pieces to be 
largely dispensed with. The corrugated bends are 
indicated on the engine room plan, Fig, 52, 











The main steam pressure is 400 lb. per square inch, 
but for many purposes auxiliary steam is required 
at lower pressures. In some cases it is obtained 
direct from the auxiliary boilers in No. 1 boiler room, 
which work at 250 Ib. per square inch, but reducing 
valves are also fitted, to enable the main steam to 
be used at the lower pressure. Some 58 reducing 
valves have been supplied by Messrs. David Auld 
and Sons, Limited, of Glasgow, in this connection, 
and others for the hotel services requirements, as in 
the case of galleys, ship’s heating, swimming baths, 
calorifiers, and air-conditioning plant, &c., called for 
a variety of valves to supply reduced-pressure steam, 
in addition to that required for engine room and 
boiler-room auxiliaries. A large number of miscel- 
laneous valves, ranging in bore from 3} in, up to 
32 in., have been supplied by Messrs. Alley and 
Maclellan, Limited, of Worcester, for steam, oil, 
and water services, including the turbo-generator 
circulating water and exhaust steam mains, feed, 
forced lubrication, fire, bilge and ballast circuits, 
and the domestic water services. 

The elaborate nature of the hotel water services 
provided in all three classes of the passenger accom- 
modation has necessitated unusually complex pipe 
arrangements. Cold salt water is supplied on the 
gravity system to the baths, and is also used for 
sanitary purposes. Separate service tanks, with 
suitable overflow connections, are provided at both 
ends of the superstructure, owing to the great length 
of the vessel, and each can be isolated or inter- 
connected with the others as required. The supply 
pipes from the tanks are led to fore-and-aft mains 
arranged to port and starboard on the underside of 
C deck, whence risers and branches are taken off 
to the various service points. For hot salt baths 
connections are taken from the cold service tanks 
to the steam-heated calorifiers in the water-softening 
room, forward, and in the shaft tunnel, at the after 
end. A circulating pump is fitted on the return 
pipe near the calorifier and is provided with a 
by-pass connection. The supply mains are arranged 
under C deck, on the port and starboard sides, and 
the return mains under D deck. 

Hot and cold fresh-water services are also arranged 
throughout the passenger accommodation, and to 
the crew spaces, galleys, &c. The lay-out is similar 
to that of the salt-water systems, and employs 
similar gravity tanks, the filling of which is con- 
trolled by float switches. Filters are incorporated 
in the delivery mains from the domestic water 
pumps to the tanks. The hot domestic-water system 
is similar to the hot-water system, calorifiers being 
situated at the forward and after ends of the accom- 
modation; but in this case a complete return 
system is provided from all fittings, to ensure an 
immediate flow of hot water. A separate fresh- 
water system is fitted for drinking purposes, with 
a float-control to the drinking water pumps from a 
gravity tank in the forward tank room. The pumps 
discharge through a battery of filters to the mains. 

The fire and wash-deck service mains are served 
by five pumps. In addition to the 300-ton per hour 
pump which forms part of the sprinkler installation, 
two of the pumps can supply from 90 tons to 200 
tons per hour each, two others have a capacity of 
300 tons per hour each, and the fifth is rated at 
150 tons to 350 tons per hour. The pumps deliver 
to a lower ring main on the underside of C deck, 
and an upper ring main below the sun deck, so 
that full pressure is available in both the high and 
low parts of the hull and superstructure, and in 
frosty weather the exposed deck hydrants can be 
drained. The complete system is divided into sec- 
tions, which can be isolated if necessary by suitable 
control valves. 


Forcep-LuBRICATION SYSTEM. 


The pumps fitted to draw lubricating oil from 
the drain tanks in the double bottom and to circulate 
it through the forced-lubrication system of the main 
engines are vertical-spindle centrifugal units of the 
Centrex type developed by Messrs. Drysdale and 
Company, Limited, Bon-Accord Works, Yoker, 
Glasgow. Three pumps are provided for each mam 
engine, each having an hourly capacity of 36,000 
gallons, and being driven by a direct-current 
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Laurence, Scott deluge-proof motor mounted above 
the pump, and close-coupled to it. The impeller 
is so arranged that the out-of-balance thrust acts 
upwards, thus relieving the load on the thrust 
bearing, and in general the pump design follows 
normal practice for this type of machinery. The 
distinctive feature of the Centrex pump, however, 
lies in the incorporation of a reciprocating air pump 
driven from the main pump shaft, for the purpose 
of evacuating the pipe line at starting and keeping 
the system free from air at all times when running, 
thus enabling the main pump to work under opti- 
mum conditions. The external appearance of a 
typical pump is shown in Fig. 19 on page 606. 
Similar pumps are used to pump salt water for bilge, 
ballast and wash-deck services, and for fresh water in 
connection with the domestic fresh-water supply, 
softened water plant, and drinking-water service, 
where the pumps have to lift from the bilges or from 
tanks below the pump level, and automatic priming 
is therefore necessary. 

On the discharge side of each forced-lubrication 
pump there is fitted an Auto-Klean strainer, pro- 
viding in all 1,490 sq. in. of surface, the mesh being 
0-008 in. From the strainers the oil flows through 
tubular oil coolers, two of which are fitted for each 
set of turbines. The coolers are of the O.C.M. 
type made by Messrs. Serck Radiators, Limited, 
of Warwick-road, Birmingham, in which the tube 
stack is assembled and the tube-joints in the 
end-plates made with a special tin-lead alloy. 
The complete stack is then placed in a lathe and 
the end-plates and baffles turned to fit accurately 
in the bored cylindrical body. The body, water 
boxes and covers are of cast-iron. The tube 
stack is fixed at one end, the other being allowed 
to expand freely, a safety leakage ring being fitted 
at the expansion end. 

To draw attention to any failure of oil pressure 
in the lubricating-oil systems of the main engines, a 
Monitor electric alarm is fitted in each engine room, 
the leads from the port and starboard engines being 
taken to a combined panel on the control platform. 
A pointer on a scale shows the pressure at which the 
alarm is set to act, and a dial gauge above the electric 
contact case indicates the pressure obtaining in the 
oilsystem. There are two illuminated white panels, 
one for each engine, and a third lamp is mounted 
under a red glass shade. Failure of the pressure 
of oil to either engine extinguishes the corresponding 
white light and lights up the red danger lamp, while 
& Klaxon horn simultaneously gives an audible 
warning. The apparatus can be tested by closing 
the connection from the oil system and opening an 
air cock to release the pressure in the contact box. 
As the pressure falls, the alarm operates when 
the gauge shows the pressure corresponding to the 
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only one is working. 

In conjunction with the forced-lubrication system 
two Vickcen Type 100 centrifugal oil purifiers are 
provided in each main engine room. One of these 
may be seen in Fig. 10. The machines are fully 
enclosed, and are belt-driven from electric motors 
mounted on brackets, adjustable to maintain 
correct belt tension. A rotary pump is fitted, 
driven by spur gearing from the horizontal driving 
shaft of the purifier. Friction clutches in the main 
drive permit rapid acceleration without unduly 
loading the motors. Two brackets are attached at 
the front of the casing as mountings for the bowl- 
lifting and handling gear. The capacity of the 
machines is 700 gallons per hour each. Two smaller 
machines, of the size known as ‘Type 60, are placed 
in the turbo-generator rooms, and each of these can 
treat 180 gallons of oil per hour. The design is 
generally similar to that of the larger units, except 
that, the parts being smaller and lighter, no bowl- 
handling gear brackets are required. 

Separate from the turbine lubrication systems, 
but conveniently considered at this point, are the 
arrangements made for the lubrication of the stern- 
tube glands and rudder pintles. It was stated in the 
general description of the machinery that oil could 
be supplied to the stern tubes as an emulsion with 
the ordinary water supply. For this purpose a 
special form of marine lubricator has been deve- 
loped by Messrs. C. C. Wakefield and Company, 
Limited, Cheapside, London, E.C.2, direct-driven 
by a geared electric motor of } h.p. The reservoir 
of the lubricator is divided into eight oil-tight 
compartments, seven of which communicate 
with separate foreed-feeds pumps, while in the 
eighth, below the reservoir, is a worm-driven eccen- 
tric shaft operating them. Four of the plungers, 
having a capacity of 1 pint per hour each, supply 
oil to the four stern tubes. The remainder lubricate 
the three rudder pintles, and are designed for a 
maximum delivery slightly in excess of } pint per 
hour. 


VENTILATION AND AIR CONDITIONING, 


The arrangements for air supply to the passenger 
accommodation and the machinery spaces are 
notably in advance of the practice of even a few 
years ago. The four main boiler rooms being 
operated on the closed-stokehold system of forced 
draught, no further ventilation is, necessary there, 
but the usual provision of air trunks had to be 
made in No. 1 boiler room, which is of the open 





setting of the scale pointer. The operating current is 
taken from the engine-room lighting circuit, and 


type. There are four trunks, surmounted by cowls 






switches are provided to isolate either engine if, 
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draught fans, assisted by the ship’s motion, provides 
the required circulation. 

Engine-room ventilation is effected by four main 
fans, two to each main engine room, situated in rooms 
amidship on D deck. Each fan has a capacity of 
50,000 cub. ft. per minute and discharges to large 
ducts and thence to the upper part of the engine 
room through special diffusers supplied by Messrs. 
Anemostat (Scotland), Limited, which can be seen 
in the illustrations of the after engine room and the 
control platforms, Figs. 50, 63 and 64, on Plates 
XXXIX and XLI, ante. The diffusers are mounted 
directly ori the ducts, at 10 points in each engine 
room, and distribute the air at about one-eighteenth 
of the velocity in the duct, without any impingement 
of concentrated streams on pipes or other surfaces 
which should not be cooled. In four of the diffusers 
the central cones can be lowered to allow a direct 
downward flow, to give local cooling when over- 
hauling is in progress. Exhaust fans are also fitted 
to draw from local hot pockets. 

The ventilating, heating and air-conditioning 
plant for the passenger and crew spaces has been 
supplied by Messrs. Thermotank, Limited, Glasgow. 
Including those in the engine rooms, there are over 
260 Thermotank ventilating units in the ship, 
requiring electric motors aggregating 1,400 h.p., and 
handling hourly some 118 million eub. ft. of air. In 
each section of the fire-protection sub-division sound- 
proof fan rooms are arranged on each deck. A 
number of the positions ean ‘be seen on the deck 
plans given in the issue of ENGrngeRtNG for May 15. 
Each unit consists of a fan, tubular air heater 
and humidifier, and a galvanised-steel casing, 
and is bolted down on wood chocks and anti- 
vibration liners to avoid metallic contact with the 
ship’s structure. Warm and cool air is supplied to 
the cabin punkah louvres, where both supplies can 
be controlled by the passenger to suit his taste. In 
the public rooms the distribution is by fittings 
flush with the ceiling. In the tourist lounge an 
automatic temperature control is fitted, as this 
room is used as a cinema. In the kitchens, which 
adjoin the dining saloons which they serve, a system 
of balanced flow is provided, the vitiated exhaust 
being compensated by an equal supply of fresh air, 
so that the conditioned supply in the saloons is not 
evacuated by the kitchen exhaust fans, through 
the service doors. 

Five independent. air-conditioning plants have 
been supplied by Messrs.:The Carrier Engineering 
Company, Limited, to serve the main dining saloon 
(two sets), main lounge, tourist saloon, and barber’s 
shop. Each comprises fans, steam heaters, auto- 





on the sun deck, and the suction of the forced- 


matic air dampers, de-humidifier, and control 
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apparatus for temperature and humidity. The 
combined capacity is nearly 7,000,000 cub. ft. 
per hour. Cooling is chiefly effected by the steam- 
ejector plant, previously mentioned as being arranged 
on the port side of the after turbo-generator room. 
This plant provides refrigerated water for the units 
serving the main dining saloon and lounge, and is 
the first of its kind to be fitted on board ship. It 
acts by continually evaporating a small proportion 
of the water in circulation, by the action of steam jet 
ejectors which remove the water vapour and dis- 
charge it to a surface condenser. The steam- 
ejector plant may be seen to the left of Fig. 1, 
Plate XIII, and is also shown in Fig. 42, opposite. 
The principle has been previously described in our 
columns, Water is drawn into a flash chamber 
maintained at 29-67 in. Hg. vacuum, the vapour 
from which is compressed in an ejector delivering to 
a condenser. The plant handles 800 gallons of 
water per minute, cooling this from 51-6 deg. to 
47 deg. F., the ejector using steam at 150 Ib. per 
square inch. For the tourist-saloon plant, cooling 
is arranged by utilising a standby CO, set ; and in 
the barber's shop an independent methyl-chloride 
refrigerator is employed. In each case the cold 
water is used by spraying it into the de-humidifier. 
A pneumatic system of automatic control regu- 
lates the temperature and humidity of the air 
supplied. Thermostats in the rooms regulate the 
flow of compressed air to small motors which 
control the steam supply to the heaters. The de- 
humidifier, which actually conditions the air, consists 
of a steel casing filled with a dense mist from a 
number of sprayers. The air is drawn through the 
mist and, in the summer, is cooled; in winter the 
process is reversed as may be necessary and the 
apparatus adds moisture to the air and warms it. 
In all the rooms served, the distributing ducts have 
been incorporated in the scheme of decoration. 
Individual two-speed electric fans in the cabins 
supplement the mechanical ventilation, and indivi- 
dual electric radiators the supply of warm air from 
the punkah louvres. The type of radiator adopted, 
the Thermovent, is illustrated in Figs. 43 to 46, on 
page 611, and consists of a heating element at the 
centre of a nest of air ducts. By a process of alternate 
radiation and convection, the heat of the element 
passes completely into the surrounding layers of air, 
the outermost of which is so close to the room tem- 
perature that the unit can be accommodated in a 
recess in the panelling without fear of heating the 
woodwork. In special cases a glow panel can be 
incorporated to give the effect of luminous heat, 
although the heating element is non-luminous. The 
element comprises resistances of nichrome ribbon 
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shown in Fig. 35, on Plate XLIX. Either machine 
alone is capable of dealing with the full load. 
Separate condensers and evaporators are provided 
for each set, with Drysdale Upright centrifugal 
pumps for circulating the sea water to the con- 
densers, and Mumford Vertex brine pumps. Electri- 
cal distance thermometers, by Messrs. Siemens 
Brothers and Company, Limited, are fitted in 
the various chambers, with a selector switch in 
the refrigerating machinery room. The brine- 
cooling grids in the cold rooms are galvanised 
throughout. In addition to the provision spaces 
mentioned, the cold cupboards in the saloon bars, a 
ready-use wine cellar of over 1,100 cub. ft. capacity, 
and three large water-coolers are connected to the 
brine-cooling system. 

Elsewhere in the ship, with the exception of two 
small cabinets, all refrigeration requirements are 
dealt with by independent automatic methyl- 
chloride compressors of the Hallmark type, one of 
which is illustrated in Fig. 36, Plate XLIX, 
supplied, like the CO, plant, by Messrs. J. & E. 
Hall, Limited. Two of these sets are used to relieve 
the brine system of the lower temperature demands 
arising in the storage of fish and ice cream, which 
require to be kept at a temperature of zero Fahren- 
heit, or about 15 deg. less than that of the main 
provision rooms. By this means an appreciable 
reduction in the size of the main CO, compressors 
has been possible. A low-temperature room of about 
900-cub. ft. capacity is provided for ice cream, and 
a somewhat smaller room for frozen fish. 

The sets disposed about the various passenger 
decks are devoted to a wide variety of duties. In 
the gardeners’ store on the sun deck a cupboard 
of 87-cub. ft. capacity is provided for the preserva- 
tion of flowers and plants, which are maintained at 
a temperature of 40 deg. F. ; and on the same deck, 
in the cabin-class verandah restaurant, there is a 
large food cupboard, kept at 35 deg. F., and a 
wine cupboard, maintained at 40 deg. F. 

A cold cupboard of 45 cub. ft. capacity is fitted 
in the cabin-class lounge bar, on the port side of 
the aftermost funnel ; and further aft, in the cabin- 
class smoke room, there are two cold cupboards 
totalling over 200 cub. ft., and also a small cupboard 
in the American bar. In the tourist-class smoking 
room there is a 65-cub. ft. locker for the storage of 
wine and beer. The cocktail bar in the tourist- 
class accommodation, on the main deck aft, has a 
cold cupboard of 22 cub. ft. capacity. 

On A deck, at the forward end, there is a small 
machine serving a 35-cub. ft. cold cupboard in the 
third-class smoking-room bar and also a small iced- 
water cooler. At the after end of the same deck, 


wound on a mica former and clamped under pressure | in the tourist-class lounge bar, a 25-ft. wine locker 


between the ground flat surfaces of a cast-iron| is fitted ; 


and on C deck there is a 30-cub. ft. 


radiator, vertically finned to dissipate the heat. The | cupboard in the third-class saloon pantry, which is 


unit illustrated is of 1-kW capacity. 


REFRIGERATING PLANT. 


forward, and a 32-ft. cupboard aft, in the tourist- 
class bedroom service pantry. The main cold stores 
are situated on D deck, but a methyl-chloride set 


In a vessel of the type of the Queen Mary the| is also fitted on this deck, for the service of the 
uses for refrigerating equipment extend far beyond | engineers’ pantry. 


the preservation of essential provisions, although 


In addition to the foregoing installations, several 


this requirement naturally constitutes the greatest | similar independent automatic units have been 
part of the total refrigerating load. The method | supplied by Messrs. Hall to other sub-contractors. 


adopted in designing the arrangement, 
fore, has been to deal with the main stores and 


there- | These include two large ice-cream conservators for 


the confectioner’s shop and a smaller unit for the 


the larger cold cupboards by brine circulation from | cabin-class verandah restaurant, supplied to Messrs. 


the central CO, plant, and for the lesser duties to 


Henry Wilson and Company, Limited, of Liverpool, 


use automatic methyl-chloride units, distributed | and a large methyl-chloride compressor to the order 
wherever they are required in the passenger and/of Messrs. The Carrier Engineering Company, 


other spaces. By this means it has been possible 
to reduce considerably the length and the space 
occupied by insulated brine leads, and to avoid | 
any difficulties attemiant upon their presence in 
the passenger accommodation. 

The total capacity of the main provision rooms 
and the 11 large cold cupboards situated in the 
galleys amounts to more than 45,000 cub. ft., and 
this space is so subdivided that each class of provi- 
sion and liquor can be maintained at the temperature 
best suited to its preservation. The plant for this 
duty consists of two vertical marine-type twin- 
cylinder CO, compressors supplied by Messrs. J. 
& E. Hall, Limited, Dartford, directly coupled to 
electric motors by Messrs. Laurence, Scott and 
Electromotors, Limited, the motor being mounted 
on an extension of the compressor bedplate, as 





Limited, in connection with the air-conditioning 
plant for the barber’s shop mentioned above. 


SewaGeE PLant. 


As some system of mechanical discharge was 
necessary to deal with waste from D and E decks, 
above which the discharge is overboard, it was 
decided in the Queen Mary to deal with the sewage 
and waste water by a system of drains and ejectors 
comprising 10 sets of Shanks-Drysdale Centra- 
syphon sewage tanks and ejection pumps have 
been placed in various watertight compartments. 
Two units are situated in wing compartments par- 
titioned off the water-softening room. Four more 
are in the extreme wings of the turbo-generator 
rooms, as shown on the plan of G deck, Fig. 13, 
Plate XXXIII ante. Two are in small compart- 
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ments screened from the forward engine room, and 
are marked on Fig. 13, Plate XXXIII; and the 
remaining two sets are between the shaft tunnels, 
immediately abaft the refrigerating machinery 
room. A typical unit, with collecting tank, in 
which is a float gear, and unchokeable centrifugal 
pump, is shown in Fig. 26, on Plate XLVI. The 
flow in the tank is so designed that solid matter js 
kept in a state of agitation to avoid a sedimentary 
deposit gradually choking the pump suction. The 
pumps are of the crude-sewage type, with Monel- 
metal impeller on a bronze spindle, and are driven 
by direct-connected Laurence, Scott motors with 
Allen West switchgear. When the collecting tank 
is full, the float gear switches in the starter and the 
pump discharges the contents of the tank to the 
sea. As the float falls it cuts out the motor again. 
The units are arranged in pairs, with connecting 
pipes for emergency working. Each tank is fitted 
with alarm gear, indicating in the engine room the 
failure of any set to function. 


NAVIGATING EQUIPMENT AND Surp’s TELEGRAPHS. 


While it is improbable that North Atlantio 
navigation will ever become entirely a matter of 
routine, the equipment of appliances for setting 
and maintaining a course, and communicating 
simultaneously with both Europe and America as 
a check upon their accuracy, suggest that the time- 
honoured practice of “shooting the sun” may 
soon be regarded as an interesting survival rather 
than a prime essential. The equipment includes a 
Mark VIII Sperry gyro-compass, with a bearing 
repeater on each wing of the bridge, and two steering 
repeaters in the wheelhouse. The gyro-pilot, also 
supplied by Messrs. The Sperry Gyroscope Company, 
Limited, works in conjunction with the master 
compass and is coupled electrically to the variable 
delivery pump unit in the steering compartment, 
previously mentioned in the description of the 
steering gear. A small steering wheel fitted on the 
gyro-pilot can be used to steer the ship by hand, 
or the apparatus can be left to follow the set course 
automatically. Messrs. Sperry have also supplied 
two 18-in. searchlights on pedestal mountings. Each 
is fitted with a 55-ampere third-electrode fully- 
automatic lamp, giving a beam candle power of 
approximately 25,000,000. A special lens is pro- 
vided, by which the beam can be spread in a fan 
shape if required. 

Messrs. The Submarine Signal Company, Limited, 
have supplied the submarine signal receiving equip- 
ment, which includes distance-finding gear; and 
also a recording Fathometer echo-sounding appa- 
ratus, designed to give visual indications of depths 
to 130 fathoms at the rate of about 50 seundings 
per minute. The machine also plots the depths on 
a chart, so providing a contour of the sea bottom. 

The ship’s telegraphs, which were supplied by 
Messrs. Siemens Brothers and Company, Limited, 
Woolwich, London, S8.E.18, are interesting as being 
of the electrical type. They include a complete 
engine-room and boiler-room system, as well as 
instruments for docking, steering and anchor opera- 
tions. The engine-room telegraphs provide in- 
dependent control from either end of the bridge 
for each of the propeller shafts with the usual signal- 
back replies. The boiler-room telegraphs consist 
of a control instrument in the forward engine room, 
which transmits signals to non-reply instruments 
in the port and starboard aisles of the associated 
pair of boiler rooms. There is a similar installation 
in the after engine room for the second pair of 
boiler rooms. 

The steering telegraphs consist of a single dial 
instrument in the wheelhouse. This communicates 
with a receiver on the aft docking bridge, while a 
change-over switch also enables orders to be trans- 
mitted to the steering-gear flat. The docking 
telegraphs comprise a twin instrument on the naviga- 
tion bridge, which controls a similar instrument for 
port and starboard on the docking bridge. There 
are also single dial instruments on the docking 
bridges, whereby docking orders can be transmitted 
to the forecastle. Both the anchor and cable tele- 
graphs consist of single dial instruments on the 
navigation bridge and control instruments in the 
forecastle. Communication between the engine 
and generator rooms is effected by similar means 
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The same firm also supplied a number of magneto 
type revolution indicators for showing the speed and 
direction of each propeller, both in the wheelhouse 
and in the engine room. Similar instruments 
indicate the conditions of the navigation lights in 
the wheelhouse and the horse-power transmitted 
by the shafts. 


STEERING GEAR. 


The fact that the rudder of the Queen Mary, 
‘part from the great area required to give adequate 
mancuvring ability at all speeds, is of the unbalanced 
type, called for exceptionally powerful steering gear. 
After investigation of all the available types, the 
electro-hydraulic system was adopted, operated by 
& two-fold servo-gear and controlled from the 
bridge wheel by hydraulic telemotors. The com- 
plete gear, from the bridge to the rudder head 

ring, was constructed by Messrs. Brown Bros. 
and Company, Limited, of Rosebank Iron Works, 
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Edinburgh, and is stated to be approximately three 
times as powerful as the largest gear previously 
built in this country, the weight being of the order 
of 180 tons. It is illustrated in Figs. 30 and 31 on 
Plate XLVII. 

Two steering wheels are provided on the bridge, 
each controlling an independent telemotor gear, so 
that the change-over from one to the other can be 
accomplished instantly by the steersman, who has 
only to move across to the second wheel. Through 
the telemotor connections the wheel actuates the 
first servo-gear, which consists of a VSG variable- 
delivery pump, supplied by Messrs. The Variable 
Speed Gear Company, Limited, of Elswick, and 
driven by a Laurence, Scott motor of 4 brake 
horse-power. This gear also is completely dupli- 
cated, and delivers to duplicate hydraulic cylinders 
which operate the main control gear. Intermediate 
servo-gear is necessary as the size of the main control 
gear calls for a greater force than can be con- 
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veniently applied by manual effort alone. The inter- 
mediate gear is shown in Fig. 31, Plate XLVI. 
This servo-telemotor unit consists of duplicate high- 
pressure variable delivery pumps, also of the VSG 
type, and each driven by a Laurence, Scott motor 
of 250 brake horse-power. The electrical control 
is through a Brookhirst switchboard provided with 
|automatic starters for all the motors, and con- 
|nected to both the main and emergency switch- 
boards of the ship’s generating plant. There is, 
therefore, a complete duplication of the entire 
system from the steering wheel to the main actuating 
pumps. The steering-gear switchboard has been 
previously referred to. It is shown in Fig. 8, 
Plate XLIV, and in this view in the background 
may be seen the servo-motor gear. 

The main pumps deliver to four cast-steel 
hydraulic cylinders disposed in pairs on either side 
of the rudder stock, as shown in Fig. 30, mounted 
on heavy seatings and connected by a substantial 
cast frame. The rams of each pair of cylinders are 
co-axial, and are coupled together to form double 
bearings embracing the cast-steel crossheads. The 
vertical pins of the crossheads pivot in the bearings, 
while the bronze horizontal bushes slide on cylindri- 
cal extensions of the forged steel tiller, keyed to 
the rudder stock. As the rams move into and out 
of the cylinders, the crosshead turns about its vertical 
axis, while the tiller arm slides through the bronze 
bush with the angular movement of the rudder head. 
The rudder-head bearing, of Messrs. Brown Brothers 
special design, takes the whole weight of the rudder 
and tiller, as well as the radial loads due to the 
forces acting on the rudder. 

The precautionary duplication, previously noticed, 
is extended to the actual operating mechanism, 
There are three main pumps, as shown in Fig. 30, 
Plate XLVII, supplying the four hydraulic cylinders, 
Any one of the three is sufficiently powerful to move 
the rudder hard over when the ship is steaming at 
full speed, and direct control of the motors is possible 
from either the main or the emergency switchboard. 
The hydraulic cylinders are of such size that any 
two are sufficient for normal manceuvring, or all 
four can be used simultaneously, thus providing 
five possible combinations, the pumps and cylinders 
being cross-connected, as necessary, to enable all 
three pumps to serve all four cylinders. In normal 
working, two main pumps are running, with both 
the servo units and both sets of telemotor gear 
connected up, the pumps running under no-load 
conditions when they are not actually delivering to 
the cylinders. 

The principle of duplication is carried still further, 
as the Sperry gyro-pilot is connected direct to the 
servo control gear, and in addition a third telemotor 
is provided on the docking bridge aft, for emergency 
use, A steering pedestal and wheel, acting on the 
servo-control gear, is fitted in the steering gear 
compartment, on F deck, and is independent of the 
telemotor system; while a sixth steering wheel, 
hand-operated, is mounted on another pedestal, 
this wheel being independent of the servo-control 
system. A complete electrical alarm equipment is 
| fitted, to give warning of any electrical failure or 

the stoppage of any motor, from whatever cause. 
| The whole steering gear, despite its size, is stated 
| to be so responsive that a movement of one spoke 
on the small bridge wheel is sufficient to move the 
rudder to the corresponding proportion of its travel. 








Ancuors, CABLES, WARPING GEAR, &C. 


Two stockless bower anchors, weighing 16 tons 
each and the largest bower anchors yet made, are 
carried in the hawsepipes, and a third, of similar 
weight, is provided as a spare. All are of the 
Dreadnought type, manufactured by Messrs. Samuel 
Taylor and Sons (Brierley Hill), Limited, and are 
forged throughout. They are designed with four 
tripping wings, to ensure that the anchor takes 
hold immediately on reaching bottom, and have a 
particularly generous proportion of holding surface 
in relation to their overall dimensions and weight. 
The chain cables, a section of which is shown in the 
proving machine in Fig. 47, page 612, are also of 
Messrs. Taylor’s manufacture and are electrically 
forged by their patent process from Siemens-Martin 
steel of 31 tons to 35 tons tensile strength per square 





inch. The diameter is 4} in., the length 330 fathoms, 
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and the weight 150 tons. Each link weighs approxi- 
mately 2 ewt., and is 244 in. long and 14} in. 
wide. The joining shackles are of the lugless type, 
which is claimed to have several advantages over 
the older D form of shackle, both in smoother 
running over the lifters, and in freedom from lia- 
bility to jam on the windlass. 

The cables were tested at Lloyd’s Proving House, 
Netherton, to a tensile stress of 289-4 tons; but 
a number of test pieces had been previously tested 
to much higher loads. A three-link sample was 
taken from each length of 15 fathoms and subjected 
by the Superintendent of the Proving House to a 
load of 405-1 tons, which every link withstood with- 
out showing any signs of fracture or weakening of 
the welds. The sample shown after testing to 
destruction, in Fig. 47, withstood 693-4 tons before 
breaking. Two similar three-link samples were 
tested to destruction subsequently, and these frac- 
tured at 675 tons and 690-9 tons, respectively—tests 
which demonstrate not only the strength, but also 
the uniformity of the cables. 

The gear provided for working the 16-ton bower 
anchors is electrical throughout, and has been 
supplied by Messrs. Napier Brothers, Limited, of 
Glasgow. The lead of the cables on the forecastle 
can be seen from Fig. 33, Plate XLVITI, and photo- 
graphs of the anchor gear itself, which is on A deck, 
are reproduced in Figs. 32, Plate XLVII, and 48, 
annexed. Separate equipment is fitted for each 
anchor, comprising cable holder with scroll connect- 
ing gear and brake soleplate on which is a Napier 
automatic differential self-holding brake, and a 
warping capstan. The drive is by means of a 
Laurence, Scott motor of 292 brake horse-power 
controlled on the Ward-Leonard system and 
having a speed variation from 400 r.p.m. to 720 
r.p.m. Emergency clutches are provided so that 
either motor can drive either cable holder if required, 
but normally the two sets will be operated indepen- 
dently. 

The cable holders, driving dises, deck plates and 
all soleplates are steel castings, and the spindles, 
shafts, brake straps and pins are forged steel, as 
are also the first-reduction gear wheels. The 
remaining gear wheels are of cast-steel. All the 
gears are machine-cut. The capstans are of semi- 
steel, fitted with forged-steel whelps. The high- 
speed journals are fitted with ball and roller bearings, 
and elsewhere the journals are bushed with gun- 
White-metal footstep bushes are fitted to 
Lubrication is by grease gun. 
holders are 


metal. 
the vertical spindles. 

The brakes controlling the cable 
designed to increase their grip in proportion to the 
load and to the speed at which the load falls, and 
are operated by handwheels and worm gear extended 
aft, so that the operator stands some 12 ft. clear 
of the cables. The pull at each cable holder is 
60 tons at full load, at a speed of 50 ft. per 
minute. The Ward-Leonard control gear is pro- 
vided with 15 steps in each direction, ranging from 


a creep speed, for housing the anchor, to a maxi-| slack speed as the 36-ton capstans. 
The motors | stall at 48 tons pull. 


mum slack speed of 90 ft. per minute. 
stall automatically when the pull reaches 140 tons. 
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have the same motor speed, full-load speed, and 
The motors 


Two warping capstans of a lighter type, having a 


The capstans have a full-load pull of 36 tons. 

In addition to the capstans forming part of the 
anchor-handling gear, six independent warping 
capstans, also of 36 tons full-load pull, have been 
supplied by Messrs. Napier Brothers, Limited. 
These are driven through worm and bevel gears by 
Laurence, Scott motors of 216 brake horse-power, 
with Ward-Leonard control gear giving a speed 
range from 360 r.p.m. to 900 r.p.m., by 15 steps 
in either direction. The maximum (slack) speed is 
150 ft. per minute, and the full-load pull is exerted 
at 60 ft. per minute. The stalling load is 58 tons. 
rhe materials of the capstans are generally similar 
to those employed in the anchor-gear capstans, the 
bevel gears being of cast-steel. The worm gears 
consist of forged-steel worms and phosphor-bronze 
worm-wheel rims, with machine-cut teeth in all cases, 








pull of 10 tons at 80 ft. per minute and a slack speed 
of 150 ft. per minute, have been supplied by Messrs. 
Clarke, Chapman and Company, Limited, of Gates- 
head-on-Tyne, who have also provided a warping 
winch to exert 36 tons pull at 60 ft. per minute. 
The capstans are driven by Laurence, Scott motors 
of 80 h.p., with Ward-Leonard speed control 
between 710 r.p.m. and 1,330 r.p.m. A feature of 
the design is that the barrel, 30 in. diameter over 
the whelps, revolves on the post instead of with 
it. The warping winch has an extended shaft 
carrying two warp ends 32 in. in diameter, spaced at 
43-ft. 94-in. centres, and is driven by a 216-h.p. 
motor running at 360 r.p.m. It is situated aft, on 
the open portion of A deck. 

The foregoing gear may all be classed with the 
ship’s navigating equipment, but in addition there 


mounted in cast-iron gear-cases with ball-journal | are various hoisting duties calling for winches of 


bearings. 


bushed, and the footstep bushes are of white metal. | 


Two 30-ton warping capstans of similar design, 
but driven by motors of 180 brake horse-power, 
complete the equipment supplied by Messrs. Napier 
Brothers, Limited. These also are operated through 
worm and bevel gear from the deck below, and 


The slow-speed journals are gunmetal-| lighter pattern. For these purposes 15 worm-geared 


electric Metrovick-Clyde winches have been supplied 
by Messrs. The Metropolitan-Vickers Electrical 
Company, Limited. Six are cargo winches, having 
a lift of 2 tons at 290 ft. per minute or 6 tons at 
125 ft. per minute ; three, of the type shown in Fig. 
29, Plate XLVI, are for dealing with mails and 








ANCHOR-CAPSTAN DRIVE. 


baggage, and are capable of lifting 1 ton at 300 ft. 
per minute. The remaining six, illustrated in Fig. 
28, Plate XLVI, are for hoisting gangways, and can 
lift 3 tons at 40 ft. per minute, or I} tons at double 
that speed. The gangway winches have two 
warping drums only, but the cargo winches have 4 
centre barrel in addition. 

The winches are completely self-contained, the 
compound-wound motors and the control gear 
being built into the machine, so that the whole 
forms a watertight unit. All are fitted with 4 
magnetic brake, which is released when current is 
switched on to the motor and automatically applied 
when it is switched off. The magnetic brake can 
hold the full load, but a foot brake and a centri- 
fugal brake are also fitted to the cargo and baggage 
winches. The foot brake, of the internal-expand- 
ing type, is operated by lever, and would be used 
when lowering by gravity, for which purpose 4 
release gear is fitted to the magnetic brake. The 
centrifugal brake operates at the maximum safe 
speed whether the winch is running under power 
or not. The shunt winding of the motors is also 
designed to prevent excessive speeds on light load. 
The motors are fitted with fixed brushes. 

The control gear of the cargo and baggage winches 
is contained in a separate compartment in the winch 
carcase, and consists of a master controller opera 
ting contactors. The gangway winches are fitt 
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with push-button control. The winches with 
contactor-control gear are safeguarded against too 
rapid acceleration by a pendulum time-delay device, 
which permits the master controller to be thrown 
direct to the “full” position in either direction 
without ill-effect. 


LIFEBOATS. 


The lifeboat equipment of the Queen Mary is 
of an exceptionally complete character, and com- 
prises in all 24 boats, having a total capacity of 
3,266 persons. With the exception of two, intended 
for emergency services, which are 30 ft. long, 
by 9 ft. 3 in. beam, and 3 ft. 104 in. deep, all the boats 
are 36 ft. in length by 12 ft. beam, and 5 ft. deep. 
Twenty of the larger type are approved by the 
Board of Trade for the carriage of 145 persons each. 
The other two large boats are intended to carry 
136 persons, a portion of their space being occupied 
by wireless sending and receiving apparatus. The 
two small boats are designed to take 47 persons 
each. All the boats, which are constructed of 
steel, with the minimum amount of wood fittings, 
were built by Messrs. Hugh McLean and Sons, 
Limited, of Govan, and are propelled by Thorny- 
croft Diesel engines. 

Heavy steel skids are riveted to the sides of the 
beats, to allow them to slide over obstructions on 
the ship’s side when launching, if the vessel has a 
list. Incidentally, the skids add considerably to the 
strength of the boat hulls. Copper buoyancy tanks 
are fitted, of a capacity sufficient to render the 
boats unsinkable so long as the tanks remain un- 
punctured by wreckage, and special arrangements 
have been made to allow the tanks to be readily 
unshipped for inspection. To simplify loading a 
deck 18 in. wide is provided at the sides, level with 
the gunwale; and as a further precaution, the 
equipment of oars, boathooks and similar gear is 
stowed, on this deck, at the outboard side of the 
lifeboat, thus leaving free access to the seating 
accommodation, which is arranged transversely. 
Supplies of bread, water, and condensed milk are 
contained in tanks stowed under the lower seats. 
Special attention was paid to the form of the boats, 

h to ensure the maximum seaworthiness when 
loaded, and sufficient propeller immersion when 
light. These features, and the ease of manwuvring 
in both conditions, were thoroughly tested during 
the trials, and exhaustive tests were made by the 
Board of Trade surveyors to establish the strength, 
stability, speed, and other essential qualities of the 
boats, which are stated to be the largest motor 
lifeboats yet built for carrying in davits, the loaded 
Weight being 18} tons each. A view of the boats in 
davits is reproduced in Fig. 34, Plate XLVIII. 
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Ferguson disengaging gear is fitted to provide for 
instant release from the falls when the boat becomes 
waterborne. 

The 18-brake horse-power propelling motor with 
which each boat is fitted is constructed by Messrs. 
J. I, Thornycroft and Company, Limited, one being 
illustrated in Fig. 49, above. The unit is con- 
tained in a watertight casing. It is a compression- 
ignition engine, designed to use light fuel oil, with 
two cylinders of 4-in. bore and 6-in. stroke, develop- 
ing the rated 18 brake horse-power at a speed of 
1,200 r.p.m. A self-contained reducing-reversing 
gear gives propeller speeds of 760 r.p.m. ahead 
and 780 r.p.m. astern. The same size of engine is 
used for the large and the small boats. The general 
appearance is indicated by Fig. 49, referred to; 
but it will be understood that, in position in the 
boat, it is completely encased, only the controls, 
air inlet, and starting handle projecting from the 
steel casing, which is heavily insulated as a protec- 
tion against frost. 

The cylinders are cast en bloc with the top half 
of the crankcase, which is extended on either side 
to form the bearers for engine and gearcase. Cast- 
iron dry liners are fitted. The aluminium-alloy 
pistons have five rings, located above the floating 
gudgeon pin, and are provided with oil drain 
holes. The valves are of a_ silicon-chromium 
steel, and are operated by push rods and rockers 
in the usual manner. The fuel pump, with which 
is incorporated the governor, is mounted on the 
camshaft wheel housing and driven by a cross 
shaft. An Auto-Klean strainer is fitted in the 
fuel-pump suction line. The crankshaft runs 
in white metal-lined split bearings carried in the 
top half of the crankcase, and at its forward end 
there is a heavy cast-iron flywheel. The con- 
necting rods are H-section stampings of nickel- 
chrome steel, with phosphor-bronze bearings for the 
gudgeon pins and whitemetal-lined big ends. The 
camshaft, of ground case-hardened steel, the cams 
being solid with the shaft, is carried in three bearings, 
and driven by a helical gear from the crankshaft 
reverse pinion. 

At the after end the crankshaft carries a chain 
pinion from which the power is transmitted through 
an internal-expanding clutch and double roller 
chain to the propeller shaft. The reverse trans- 
mission is by helical gear wheels, through a similar 
clutch. A single lever, moving in the desired direc- 
tion of travel of the boat, operates both clutches. 
Lubrication is by gear pump driven from the after 
extension of the crankshaft, on which the trans- 
mission pinions are mounted, and delivering the oil 
through an Auto-Klean strainer. The camshaft 
bearings and the valve-gear rocker bearings are 








supplied under pressure from the same system. A 
separate pump is provided for removing used 
oil from the sump. Fresh water only is used 
in the jackets, so that the engines may be run 
while the boats are at the davits. After launch- 
ing, a second pump circulates sea water through 
a copper cooling coil in the fresh water tank, 
which is housed inside the insulated casing as 
a protection against frost. Also within the casing 
there is a }-kW electric heater, connected to the 
ship’s supply circuit by a plug which is auto- 
matically detached as the boat is lowered. This is 
an additional safeguard, which would not be neces- 
sary in any but exceptional circumstances, as the 
engine is designed to start by hand, using the de- 
compressors, under all normal winter conditions. 
During the preliminary investigations to decide the 
most suitable type, engines were kept for 24 hours 
in a cold store at a temperature of 20 deg. F., and 
one was sent across the Atlantic on the deck of the 
Cunard liner Scythia in very severe weather. In all 
these tests the engines were found to start by hand 
quite successfully, 

The boat-handling gear consists of 24 sets of 
gravity davits of the patent type manufactured by 
Messrs. Samuel Taylor and Sons (Brierley Hill), 
Limited, of Brierley Hill, Staffordshire, and 
illustrated in Figs. 50 and 53, on page 615. It 
will be seen that the gear comprises an arm and 
carriage at either end of the boat, the carriage 
running by gravity down a sloping trackway under 
the control of powerful brakes. The arm is pivoted 
to the carriage and swings outboard in relation to 
it as they move together down the track. As the 
cradle moves outboard the speed of the carriage 
and the lower end of the arm gradually decreases, 
while the speed of the upper end and the boat is 
maintained. Thus the inertia forces are pro- 
gressively reduced and the minimum of shock is 
imposed on the gear and the ship’s structure when 
the final position is reached. 

Each trackway consists of two rolled steel channels 
stiffly braced together, and spanning the open 
promenade on either side of the sun deck, the upper 
end of the trackway being continued horizontally 
inboard to the casing over the dome of the lounge 
and the other public rooms in the superstructure. 
This arrangement leaves the promenades entirely 
free, and also facilitates access to the boats when 
they are lowered to deck level. The carriage track 
wheels run on the upper flanges of the channels 
and are positioned exactly over their centre of 
gravity to avoid distortion due to the load, so that 
the carriage and arm remain square with the track 
and run smoothly under the worst combination of 
list and trim. The space between the under flanges 
of the channels is filled by welding in steel ‘strips, 
to prevent grease, &c., falling on the deck. Flexible 
guards, attached at the upper end to the carriage 
and at the lower end to the vertical portion of the 
track, are stretched tightly over the running 
flanges of the channels when the boats are housed, 
as a protection against ice formation, and fold away 
as the carriage moves downward. The feature is 
shown in Fig. 50, in which the carriage and arm 
appear in the outboard position. The short pro- 
jection immediately above the fold is a keel support, 
which rises automatically as the inboard position is 
reached, to steady the boat when secured for sea. 

A tricing pendant, not shown in the figure, is 
attached to the lifeboat lifting shackle and to a point 
on the carriage. Its length is such that, as the boat 
reaches its outboard position, it is drawn in to the 
ship’s side level with the sun deck in readiness for 
the passengers to embark. When the boat is ready 
for lowering, the pendant is detached by a release 
gear. 

Electric welding has been extensively employed 
in the construction of the davits, the arms being 
fabricated of a rectangular section and hermetically 
sealed, and the carriages also built up by welding. 
The box section of the arm assists in providing 
convenient leads for the double-purchase wire falls, 
which pass on either side over cast-steel rope sheaves 
revolving on roller bearings. The gripe gear for 
securing the boats in the davits consists of two 
flexible wires, near the davit arms, which pass round 
the hull and are drawn taut by adjusting screws. 
The screws also connect the gripe wires to trigger 
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levers engaging studs in the davit carriages, which | having been blamed for sundry shipboard fires, care 
are thus held in position. Slip hooks and lanyard | was taken to avoid chafing of wires and overheating 
lashings permit the gripes to be tripped instantly | of fittings, and to run the wires in fire-resisting 
and the triggers released. |casings. In stores, working spaces, crew spaces, 
Lowering is by gravity only, but for hoisting-in | @nd behind ceilings and panelling, the wiring is 
a British Thomson-Houston totally enclosed and carried in steel conduit, but in the passenger accom- 
weather-proof marine-type motor is provided for|™odation generally casings of impregnated wood 
each set of davits, directly connected to the primary | have been used, as these are not only easier to fit 
year shaft of a double-geared winch mounted on | into schemes of decoration, but can be well rounded 
the fore-and-aft gangway level with the sports deck. |@t corners to prevent chafing. As an additional 
The primary gears are double-helical and are enclosed | 8@feguard, wires of differing polarity and voltage 
in an oiltight gearbox. The secondary gears are | re kept separate wherever possible. The Oxylene 
open, but protected by the winch casing. A flexible | process used to proof the casings was also applied 
coupling is incorporated between the motor and | to the wood backing of panelling. 
gears. The primary gear shaft also carries the main| [Electrical fittings carrying heavy currents are 
brake and the independent speed-controlling brake, | connected to the exhaust ventilation system. 
by which the speed of lowering is limited to about | Electric fires in cabins and elsewhere are of the 
60 ft. per minute in the case of the large boats, | safety convector type, and such hand electric 
and 90 ft. per minute for the smaller emergency | appliances as passengers are likely to require are 
boats. The brake consists of six shoes, pivoted on | provided on loan. Fireproof paint has been used 
circular studs, which are expanded by centrifugal | for coating the back of panelling and other concealed 
force against the inside periphery of a heavily| wood surfaces; ash trays, and convenient wall 
ribbed brake drum. The main brakes are of the | receptacles for cigarette ends, are plentifully pro- 
external contracting type with metal-to-metal | vided ; and the adoption of Diesel-engined lifeboats 
contact, and incorporate the Taylor over-running | avoided the need to carry a large quantity of petrol 
mechanism by which the brake can be kept applied | as fuel for the boats. The statutory fire-resisting 
during hoisting, and holds the load automatically | bulkheads are of steel, with pressed steel doors, 
when hoisting ceases. The main brake lever there-| and where such bulkheads are wood-panelled an 
fore constitutes the only control required in lowering | asbestos lining is fitted. The mechanical ventilation 
the boats, there being no gears to engage or dis- | is arranged in sections so that air trunks do not pass 
engage, and the speed being under fully automatic | through the bulkheads. Additional fire-retarding 
control. | bulkheads are incorporated in the passenger accom- 
The winch shafts rotate in ball bearings, and all | modation, the port and starboard sections being 
gears are machine-cut. There are two winch | Specially isolated. The positions of the fire-resisting 
drums, one to each davit, and these can be revolved | bulkheads and doors are shown on the deck plans, 
independently if required to adjust the respective | Figs. 6 to 9, Plate XXXII, which accompanied our 
falls, the driving pinion sliding in order to allow of | issue of May 15. To prevent a fire from spreading 
disengagement. The electrical control gear, of |in the spaces behind ceilings, these spaces are 
British Thomson-Houston make, contains in a single | blanked off, fore-and-aft and athwartship, at inter- 
steel casing the drum controller, resistance, circuit | Vals of about 25 ft. All stairways are screened to 
breaker, overload and no-volt releases, and an | confine smoke and avoid draughts, and the fans in 
isolating switch. An overwinding cut-out is fitted | any ventilation section can be stopped from the 
on each davit and, in conjunction with the over- | bridge. 
running gear in the main brake, enables the operation Spaces which can be regularly patrolled are so 
of hoisting to be reduced to the movement of one | protected, and push-button alarms are prominently 
hand wheel, on the controller. In the unlikely| located in the cabin alleyways. Thermostatic 
event of a complete electrical failure, the boats can | alarms are fitted in the public rooms and elsewhere ; 
also be hoisted in by hand. and the cargo spaces, mail and baggage rooms, and 
Reference may be made in connection with the | the stowage space for motor cars, are protected by 
lifeboat equipment to the installation of loud-|* Richaudio smoke detection equipment, which 
speakers and loud-speaking telephones supplied by | gives visual and audible warning on an indicator 
Messrs. Clifford and Snell (Eng.), Limited, of | placed in the forward fire station, on C deck (Fig. 9, 
Sutton, Surrey, an important section of which is| Plate XXXII). The interior of the fire station, 
devoted to control of the boat stations. By means | with the indicator cabinet on the right, and a 
of this apparatus, described as the makers’ Loud-| battery of CO, cylinders in the background, is 
aphone differential choke-coupled system, orders can | Shown in Fig. 37, on Plate XLIX. The cabinet 
be given from a transmitter in the wheelhouse | contains the open ends of a number of pipes com- 
through six loud-speakers simultaneously on either municating with the 19 cargo spaces protected 
the port or the starboard side, or, if desired, through | by the system. Motor-driven fans, fitted in dupli- 
all twelve at once. Attention is attracted by an| cate, draw air (and smoke, if present) into the 
audible high-frequency signal and a luminous visual | cabinet through the pipes. A screened light 
signal. Normally both signals operate together, illuminates any smoke, and by means of a photo- 
but should one fail, the other can be operated /electric cell and relay, an alarm gong is caused to 
independently. The transmitter employs two cells | Ting. 
and in ordinary circumstances both are in use,| The Richaudio plant has been supplied by Messrs. 
but approximately two-thirds of the full output | Walter Kidde and Company, Limited, London, W.7, 
can be obtained from one cell alone. Reception | Who were also the contractors for the Lux CO, 
in the machinery spaces, which are also con. | ¢xtinction system used in conjunction with it. The 
nected to this emergency system, and on deck is | cylinders seen in the illustration each contain 50 Ib. 
obtained either through a reed-controlled loud- | of CO,, which can be discharged to the seat of the 
speaker in conjunction with an earphone, or alter- | fire through the detecting pipes in the cabinet. In 
natively through two earphones. The complete | ll there are 99 cylinders available for the cargo 
system, including the Attention signal, is therefore | spaces, and special arrangements have been made 
duplicated throughout. In all 34 lines are pro-| for a quick discharge to the motor-car space. A 
vided, as many as possible being arranged as | second Lux co, plant, shown in Fig. 38, on the 
independent two-way circuits. In certain stations | 8#me Plate, is fitted in the aft fire station, on D deck, 
group working is necessary, and these are fitted with | 4nd consists of 140 cylinders, each containing 50 Ib. 
selector switches and lamp indicators. The arrange- | Of CO,, to deal with a possible oil fire in one of the 
ment of the system is such that every incoming | boiler rooms. In less than a minute 70 cylinders 
message can be received without the manipulation |©4m be discharged to any one of the five boiler 
of any switch, while its source is clearly indicated |Tooms. An alarm gong in the boiler room affected 
by bright red illuminated characters against a | must be rung before the gas can be released. 
black ground. A number of small CO, extinguishing systems are 
fitted to deal with special risks, such as the film 
store, petrol store, and cinema rooms. Fire hydrants 
are arranged at convenient points throughout the 
as important as fire extinction, particular attention | vessel, and numerous portable extinguishers of the 
was given in the design stage to the elimination of | soda-acid type, together with smoke helmets and 
possible causes of fires. Defective electric wiring | asbestos suits, are included in the equipment. 


Frre Prevention anp ExtIncrion. 
On the principle that fire prevention is at least 


_LJUNE 5, 1936. 


| Sesue. Mather and Platt, Limited, of Manchester, 


have supplied a complete system of Grinnell sprink- 
lers in all cabins, corridors, entrances and stairways, 
linen lockers and similar enclosed spaces. The 
sprinklers are arranged in 47 groups, each with its 
own valves and an automatic alarm system indi- 
cating in the fire station. The trunk main feeding 
the sprinkler heads is supplied from two 1,000-gallon 
air pressure tanks, which keep the piping always 
charged, and, when a sprinkler head operates and 
flow commences, by a Mather and Platt centrifugal 
pump of 300 tons per hour capacity, which is started 
automatically. For emergency use in port, two 
connections are also provided on each side of the 
ship, which can be coupled to a shore main or to fire 
engines. 


WATERTIGHT Doors. 


The watertight bulkheads extend up to C deck, 
from which level the moulded depth of the hull is 
55 ft. 3 in., corresponding to a freeboard of 16 ft. 6 in. 
in normal trim. Below C deck the essential openings 
in the 16 bulkheads are closed by hydraulically 
operated watertight doors, 38 in number, which are 
disposed as shown in the key diagram, Fig. 39, 
on Plate XLIX. The positions are also indicated 
on the deck plans published with our first article. 
on Plate XXXII (Fig. 10) and Plate XXXIII 
(Figs. 11 to 14) ante. 

With four exceptions the doors are arranged to 


; slide horizontally, the four vertically-sliding doors 


being those between No. 5 boiler room and the 
forward engine room, between the forward and 
after engine rooms, and the two giving access from 
the after engine room to the shaft tunnels. All the 
doors can be closed from the bridge in less than a 
minute by the control system developed by the 
manufacturers of the equipment, Messrs. J. Stone 
and Company, Limited, Deptford ; and each door, 
even after closing from the bridge, can be, reopened 
from either side by a person in a compartment, and 
then automatically re-closes. All door movements 
are shown on the bridge indicator. 

The hydraulic power is supplied by two Weir 
single-cylinder vertical direct-acting pumps, of 54-in. 
bore and 12-in. stroke, the steam cylinder being 
16 in. in diameter. Each can deliver 70 gallons of 
water or oil per minute when making 40 double 
strokes per minute, at a pressure of 700 lb. per 
square inch. The working steam pressure is 150 lb. 
per square inch. The pumps are in continual opera- 
tion at very slow speed so long as the ship is in 
commission, and discharge through relief valves 
until there is a demand for pressure water, when 
they automatically increase speed as necessary. 
The pumps are placed in a wing compartment in 
the after turbo-generator room, and deliver to the 
door cylinders through solid-drawn copper piping 
arranged in two circuits, one section dealing with 
doors in the passenger spaces and the other with 
those in the hold spaces below E deck. At the 
designed pressure the closing force exerted by 4 
door cylinder exceeds 6 tons. Hand gear is also 
fitted in every case. 


MISCELLANEOUS. 


Although there have been numerous references, 
in the foregoing descriptions of the machinery and 
equipment to the specialised items contributed by 
various sub-contractors, it has not been possible to 
mention everyone individually, and the account may 
be concluded, therefore, with a brief summary of the 
extent to which these firms have been associated with 
the complete installation. 

The principal sub-contractors for electric motors 
used in connection with auxiliary machinery, 1” 
point of the extent, are Messrs. Laurence, Scott and 
Electromotors, Limited, Norwich, who have provided 
in all motors and generators aggregating 18,000 h.p. 
The largest of these are the 292-h.p. motors for the 
anchor gear and the 285-h.p. motors for the mai 
circulating pumps. Others of only slightly less 
power are the three of 250 h.p. each for the steering 
gear, eight of 225 h.p. and eight of 188 h.p. for the 
main forced-draught fans, six of 216 h.p. each for 
the warping capstans, and one of similar power for 
the aft warping winch. All these motors are fitted 





with ball or roller bearings made by Messrs. The 
Ransome and Marles Bearing Company, Limited, of 
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Newark-on-Trent, whose products are also used in 
much other plant. 

Messrs. The Metropolitan-Vickers Electrical Com- 
pany, Limited, whose cargo and other winches have 
been referred to above, have also supplied a large 
number of Metrovick silent motors to Messrs. The 
Thermotank Company, Limited, in connection with 
the various systems of ventilation in machinery, 
passenger, and crew spaces. For the punkah- 
louvre system they have provided 230 of these 
motors, totalling 1,100 h.p.; for the engine-room 
ventilation, 19 motors of a total of 336 h.p.; a 
further 17, amounting to 100 h.p., to Messrs. The 
Carrier Engineering Company, Limited, for the 
air-conditioning plant ; and 15 to Messrs. Spencer, 
Heath and George, Limited, for driving exercising 
’pparatus in the gymnasium. 
Messrs. J. H. Carruthers and Company, Limited, 
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of Glasgow, have supplied a duplex gravity feed- 
water filter capable of dealing with 60,000 lb. of 
condensate per hour, and also three vertical duplex 
steam-driven pumps. These comprise a ballast 
pump with 16-in. steam cylinders, 15-in. pumps and 
a stroke of 15 in., having a capacity of 300 tons per 
hour ; a fire and wash-deck pump of similar dimen- 
sions, delivering to the fire main; and a fresh- 
water pump with 8-in. cylinders, 8}-in. gunmetal 
pumps and a stroke of 8 in., delivering a maximum 
of 75 tons per hour. 

Other steam-driven pumps, with a feed heater 
and the warping gear previously mentioned, have 
been supplied by Messrs. Clarke, Chapman and 
Company, Limited, Gateshead-on-Tyne. The pumps 
number nine in all, and include a pair of assistant 
feed pumps and the two hot-well pumps in the 
forward turbo-generator room, with a feed-transfer 
pump in the same compartment, and four more 
assistant feed pumps, two of which are placed 
in the main engine rooms and the other two in 
Nos. 3 and 4 boiler rooms, respectively. The last 
pumps have 20-in. steam cylinders, 94-in. pump 
barrels and a stroke of 24 in., and can deliver 
75,000 Ib. of feed water per hour against a pressure 
of 425 lb. per square inch when supplied with steam 
at 200-Ib. pressure. The normal speed is from 11 
to 12 double strokes per minute. 

The equipment of lifts and hoists in connection 








with the internal organisation of the ship is excep- 
tionally complete. The various situations of the 
passenger lifts will be more suitable considered in 
connection with the passenger accommodation, but 
it may now be stated that Messrs. Waygood- 
Otis, Limited, of London, have provided 21 lifts in 
all, and Messrs. Royce, Limited, of Loughborough, 
have supplied six 3-cwt. ash and refuse hoists driven 
by friction winches with enclosed ventilated shunt- 
wound motors of their own manufacture. ‘The 21 
items in the contract of Messrs. Waygood-Otis, 
Limited, include one connecting the engine room 
with the engineers’ quarters on the sun deck, 
another to handle engineers’ stores, three service 
lifts, and several others intended for stores, mails, 
and baggage. With the exception of one small 
service lift, all are.of the self-levelling type and are 
identical in design, the essential parts being inter- 
changeable. The electrical connections are 80 
arranged that, if the main current supply fails, the 
lifts can be operated by auxiliary motors from the 
emergency supply. The operating speed is 200 ft. 
per minute except in the case of the stores lifts, 
which travel at 100 ft. per minute, 

In the description of the boiler plant, on page 
550 ante, it was mentioned that long-distance ther- 
mometers are included in the general equipment. 
These have been supplied by Messrs. Negretti and 
Zambra, to the number of 112, and are mercury-in- 
steel instruments with a 9-in. dial. They are used 
for measuring steam and water temperatures in the 
engine rooms and boiler rooms, as well as for the 
flue gases to which the earlier comment referred. 
The same firm have supplied 24 thermo-couple 
pyrometers to measure the gas temperatures on the 
fire side of the superheaters in the main boilers. 

The revolutions of the four main engines are 
indicated by counter gear supplied by Messrs. 
Chadburn’s (Ship) Telegraph Company, Limited, 
Bootle. The counters are run at one-fifth of the 
actual speed by means of reduction gear. 

In the description of the main turbines, reference 
was made to the use of stainless steel and stainless 
iron as blading materials, in both the impulse and 
reaction stages. Rustless steels have been employed 
for a number of other purposes where high 
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Fra. 56 
resistance to corrosion was required in 
with mechanical strength. In all many 
Staybrite and other special alloy steels have 
supplied to the main contractors and sub-contractors 
by Messrs. The Firth-Vickers Stainless Steels, 
Liputed, Staybrite steel has been used for various 
bolts and ‘nuts in connection with the rudder, and 
S80, steel for the pintle bushes. Staybrite F.D.P. | 


conjunction 
tons of 
been 


SALTNOMETER IN WATER-SOFTENING 


Room Fic. 57. Or.-Fur. Pumprse anp Heatine UNIT. 

steel was used for the nozzle plates of the main| rather than resistance to corrosion, have dictated 
turbines, which were cast in place in the nozzle |the choice of this material. In the galleys, to be 
boxes, and other varieties of Staybrite were em-/| described in another article, it is extensively used 
ployed, as forgings or castings, for the steam valve | In the canteens and bars, also, the tables and counters 
seats, other valve seats and spindles, and pump | are covered with stainless steel. In the public rooms, 
fittings. The greatest variety of applications occurs, Staybrite steel is used for shop-fronts, stair treads 
however, in connection with the hotel equipment,|and for decorative mouldings, and in the cabin 
and decorative properties, | accommodation for louvres, radiator reflectors, &c. 


where labour-saving 
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STATISTICAL METHODS IN 
ENGINEERING. 


Tue need for interchangeability of machine parts 
did not arise in former days, when such machines 
as engines were made to order, under which condi- 
tions recourse was had to carefully preserved 
templates when new parts were required. The 
procedure naturally disappeared with the coming 
of mass production of standardised parts for 
|machinery in general, which in turn led to a new 
problem, namely, that of ensuring interchange- 
ability within prescribed limits or tolerances. The 
problem involves estimating the chance or prob- 
ability of variations occurring in groups of similar 
parts that are manufactured according to a particular 
scheme. It would not, however, be easy to identify 
some of the factors making for variations, as they 
would in general be due to want of uniformity in 
the materials of construction, faulty workmanship 
during machining operations, and so on. It is thus 
seen that the subject bears on such matters as the 
production and standardisation of machinery, the 
procedure to be followed in selecting samples and 
test-pieces, and the preparation of specifications. 
The much-abused factors of safety used in the 
course of design might, for instance, be considerably 
modified by making a sufficiently large number of 
tests on specified materials, and calculating from 
the resulting data the probability of obtaining the 
particular characteristics required in the material 
for stated purposes. Since it is not usually practic- 
able to test hundreds of samples with this end in 
view, some method of analysis must be developed 
in order to secure, as far as possible, conformity 
between samples and the corresponding batches or 
large consignments of the material in question. In 
deciding upon the most reliable process of sampling 
available, investigations must consequently be made 
into the number of specimens required to yield 
reliable results for the purpose.~ This is so because 
the probability of am inference drawn from a number 
of instances increases with that number, and the 
more numerous the instances are, the more likely 
it is that no third variable is present throughout 
the analysis, in consequence of which it becomes 
increasingly probable that the instances have nothing 
in common apart from the characteristic under 
examination. 

The point is of some importance in the general 
subject of research, as it is not uncommon to peruse 
accounts of research that conclude with generalisa- 
tions based on a single set of experiments, which is 
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In such cases the point is sometimes avoided by 
adding to the calculations figures of doubtful signific- 
ance, or by emulating that perennial Lord Chan- 
cellor who, in similar circumstances, remarks: “‘ The 
thing is really quite simple—the insertion of a single 
word will do it... . .” 

Statistical methods are not new to engineers, who, 
with becoming modesty, have always assigned the 
transcendental laws of Nature to philosophers, the 
identical laws to mathematicians, and retained for 
themselves the statistical laws. In the process of 
thus drawing conclusions from a mass of experi- 
mental data, it is well to remember that our aim is 
not. so much that of ascertaining resemblances and 
differences between the things represented by the 
data, as that of discovering similarities hidden 
under apparent discrepancies. 

When statistical analysis is referred to problems 
concerning the manufacture and standardisation of 
machine parts, and the preparation of specifications, 
it is manifest that the practical value of the results 
derived from such methods depends mainly on the 
logical sequence of ideas implied in the work. With 
the object of discussing means of co-operation 
between mathematicians and those engaged in the 
application of statistical methods to problems of 
specification and quality of material, the British 
Standards Institution convened, in 1932, a meeting 
to which various representatives were invited. A 
committee was formed to deal with the matter, and 
it was subsequently decided to issue a report that 
would awaken interest on the part of manufacturers 
in general, and engineers in particular. The report 
was prepared by Dr. E. S. Pearson, under the title 
of The Application of Statistical Methods to Industrial 
Standardisation and Quality Control, and has been 
recently published by the Institution, at a price of 
5s. net. This excellent introduction to the subject 
should appeal not only to those engaged in the 
works, but also those desirous of developing an 
efficient system of costing for given classes of work. 
A considerable amount of space is wisely devoted to 
an exposition of the fundamental ideas, for the 
measure of success attained depends upon a thorough 
grasp of the underlying principles. 

One of the more important applications of the 
method is that of finding the statistical relation 
between samples and the corresponding batch or 
consignment of material. A solution of the problem 
enables engineers to predict, under certain condi- 
tions, the degree of reliability associated with tests 
of specimens taken at random from large batches of 
material. An instance is to be found in the sampling 
of consignments of coal, which is a task that is by 
no means easy to effect in general practice. There 
are other cases where, for various reasons, the 
relevant factors make for more or less uniform 
results. For example, with the aid of statistical 
analysis it has been found that for a certain type 
of electric lamp the curve representing length of 
life follows a normal law of variation, which leads 
to an average life of 1,000 hours, and that for 
random samples of 20 lamps the figure 0-0014 
denotes the chance of the mean length of life falling 
below 800 hours. Such information enables us to 
estimate the average length of life for lamps yielding 
specified efficiencies, and the probable degree of 
variation about the mean value of life for large 
batches of lamps. It is not, however, always 
practicable thus to base calculations on tests 
involving many. thousands of specimens, so that 
in order to pass from a few samples to large con- 
signments by way of rational methods it is neces- 
sary to utilise the analysis described in the report. 

Particular value is attached to the matter dis- 
cussed in the seventh section of the publication 


under notice, since readers are there introduced to 


means of establishing classifications on a statistical 


basis. The analysis affords a measure of assurance 
that tests with samples shall be representative of 
batches supplied in accordance with specified 
standards, for examination of the related data may 
well involve a number of factors that vary inde- 
pendently when both manufacturer and user are 
taken into account. 
instance, test-pieces taken from the middle of plates 
supplied would usually be different from those cut 
from the edges, due to the effect of irregularities on 


In the case of steel plate, for 
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equivalent to reading the Riot Act to one person. 





the rolls. These irregularities would be revealed to 
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Sir Alexander Gibb, G.B.E., F.R.S., on June 3, 1935. 
Sir Alexander has been re-elected president of the 
Institute for a second year, and in the course of his 
presidential address, delivered at the 13th annual 
general meeting of the Institute, held in London 
on May 27, said that since the Institute, twelve 
months previously, had become the central British 
organisation for all matters connected with welding, 
there had been evidence of its growing influence, and 
the increase in the membership was the more remark- 
able in that the conditions of entry for each class 
of individual member had been made more stringent. 
The annual report of the Council shows that there 
were 809 members on the roll on March 31, 1936, as 
compared with 710 in 1935, and while the former 
figure includes for the first time 11 patron institu- 
tions and 24 industrial corporate member firms and 
organisations, it will be seen that there was an 
actual increase of 64 in the number of the indi- 
vidual members. Sir Alexander also referred to the 
work of the science and technical-development 
committees of the Institute, and said that they were 
now just completing detailed analyses of the 
problems brought forward for consideration by the 
scientific and technical papers presented at the 
Symposium on the Welding of Iron and Steel, held 
last year. Their reports would be published shortly, 
with suggestions regarding the problems which most 
urgently required attention, and the lines of research 
and development that it would seem desirable to 
follow. This research programme, when finally 
drawn up, should secure the support and help of 
every firm and organisation interested in welding. 
It should also be made clear that even though 
non-ferrous metals were not dealt with in the 
reviews undertaken by the science and technical- 

development committees, the problems which the 
future occasion this important aspect of the subject | welding of non-ferrous metals had brought to light 
will be treated in greater detail than was found | would be ineluded in the programme of research. 
possible in this introductory report. 


the user undertaking tests in accordance with 
statistical methods, but the cause would be unknown 
to him in the absence of information known only to 
the manufacturer, whence it follows that users 
should be acquainted with the measure of control 
exercised in the process of manufacture. Sampling 
operations would otherwise contain an unnecessarily 
large element of chance with respect to the detection 
of departures from the specifications concerned, 
which would greatly increase the amount of labour 
required to obtain reliable results. 

With this co-operation between suppliers and 
users it is easily seen that the information thus 
obtained affords a means of constructing charts 
that can be used in tracing to the source causes of 
observed deviations from specified standards of 
quality and dimensions for particular products. 
Lack of uniformity will usually be associated with 
“ assignable "’ causes on the one hand, and on the 
other to “ chance "’ causes that are beyond control 
in a practical sense. When discovered, the former 
kind of cause must be closely examined by the 
technical staff of works, as a result of which it 
may be found advisable to effect changes in the 
manufacturing processes, with a view to improving 
the quality of material or the workmanship, accord- 
ing to the nature of the cause. Another and some- 
what more complicated application is just touched 
upon by Dr. Pearson, relating to the consideration 
of cases where neither quantitative nor qualitative 
standards of comparison exist, but where users are 
desirous of ensuring that the material under examina- 
tion is of the same kind as previously supplied. The 
problem here confronting investigators is that of 
stating in practical terms a definition of “* same- 
ness ’’ which satisfies both supplier and receiver of 
the consignment, and it is to be hoped that on some 
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| In a paper which he read before the Institution of 
NOTES. | Civil Engineers on Tuesday, May 26, Mr. E. 
Tripute TO Proressor A. L. MEeLLAnBy. | Schneider gave an historical review of the improve- 

Tux retirement of Professor A. L. Mellanby,|™ents made during the last hundred years in the 
after holding the Chair of Civil and Mechanical |T¢#lm of metallurgy, and called attention to the 
Engineering and Applied Mechanics at the Royal | beneficial influence those improvements had exer- 
Technical College, Glasgow, for the past thirty-one cised upon all branches of engineering. He men- 
years, was made the occasion of a complimentary | tioned the fact that the present year marked the 
dinner, which took place in the Grosvenor Restaurant | Centenary of the taking over of the Creusot Works 
on Friday, May 22, Dr. Robert Robertson, chair- | ftom their unsuccessful former promoters by his 
man of the governors of the college, was in the | grandfather, who had greatly and rapidly developed 
chair, and read a number of tributes from former| them. The present year also marked a centenary 
students who are now working in all parts of the for the Institution of Civil _Engineers, the first 
world, Mr. A. Lindsay Forster spoke of the part | Volume of its proceedings having been published in 
Professor Mellanby had played in establishing the | 1836. Mr. Schneider referred to the work carried 
Scottish Section of the Institution of Mechanical | °U* by Stephenson in this country and by Seguin in 
Engineers, and Professor F. J. Wilson dealt simi-| France, and paid a tribute to the presidents of the 
Institution. In 1836, the Creusot Works owned 
four coke-fired blast-furnaces, served by a 100-h.p. 
blowing engine, while the puddling furnace invented 
by Cort for making iron was replacing the old 
refining hearth. Following upon the introduction of 
the Cort puddling furnace, the rolling mill had come 
into current use, while the steam hammer, from 
1841, had also made for progress. The technique 
of iron metallurgy was thus reaching a position in 
which it could meet the demands for cast and 
wrought-iron materials of the railways, and of the 
shipbuilding and engineering industries. In 1856, 
Bessemer discovered his process, which made 
molten steel available in large quantities for 
current uses. Martin had been the first to succeed, 
at Sireuil, in melting steel in an open-hearth furnace, 
thanks to the Siemens recuperators. The Thomas 
and Gilchrist basic process, introduced in 1878, 
first used in conjunction with the Bessemer 
converter, was extended, in 1880, to the open- 
hearth process. Like the railways, the shipbuilding 
industry became a most important customer of the 
steel metallurgist, and both in their turn had con- 
tinuously compensated him by greatly improving 
| transport facilities. The remarkable progress ori- 
ginated by the inventive genius of Ampére and 
Faraday would have been greatly hampered had 
not the metallurgist placed the necessary material 
at the disposal of the electrician. The electrician had 
largely paid back the debt by completely transform- 
ing the metallurgist’s plant during the last thirty 


larly with his work at the College, laying stress 
not only on his professional duties, but on his social 
activities. In more detail, the chairman recalled 
that, since Professor Mellanby’s appointment in 
1905, the duties of the chair, which was then known 
as Steam Engineering, had gone on increasing. 
The work of the applied mechanics side had first 
been taken over and then civil engineering had been 
added. During the war, the professor had been 
responsible for training workpeople for munitions 
factories, and after it he had become adviser to the 
manufacturers of internal-combustion engines, over 
the design of which he had exercised much influence. 
As a teacher he had won the admiration of all his | 
students, In reply, Professor Mellanby said that | 
he had the recollections of his association with | 
the engineering industry, which had been most 
pleasant. During his time at the Royal Technical 
College his policy had always been to show that 
it was not only a teaching institution, but one 
that could co-operate closely with the engineering 
industry. 





Tue Instipute or We.pina. 


In May of last year the Institute of Welding was 
formed as the result of the amalgamation of the 
Institution of Welding Engineers and the British 
Advisory Welding Council, and the newly-consti- 
tuted body formally came into being on the occasion 
of the 12th annual genera! meeting of the Institution 
of Welding Engineers, held under the presidency of 








years. The electric furnace, introduced in 1900, 
had meant for the high-grade and alloy-steel industry 
an advance similar to that afforded by the Bessemer 
converter in the manufacture of ordinary classes of 
steel. The progress of metallurgy from the point 
of view of quality had been probably more important 
than that from the quantity standpoint, and due 
acknowledgment should be made to analytical 
chemistry. The considerable progress achieved in 
the construction of locomotives was directly due to 
alloy-steel metallurgy, while their great modern com- 
petitor, the motor car, owed its very existence to 
this branch of metallurgy. Furthermore, the light- 
alloy metallurgist had rendered invaluable assistance 
to aviation. In concluding, Mr. Schneider empha- 
sised the ties which bound together every branch of 
human activity, the intermediary being the key 
industry, namely, the metallurgy of iron. 


Tue S.S. “ NoRMANDIE.” 


The S.S. Normandie completed her second round 
trip across the Atlantic this season at 1 p.m. on 
the Ist inst., when she berthed at Le Havre. As is 
generally known, various alterations to the ship were 
carried out during the winter months, and to afford 
an opportunity of inspecting these and of seeing 
something of her present performance, the French 
Line invited a party, which we had the pleasure of 
accompanying, to travel on the vessel from South- 
ampton to Havre on the Ist inst. The Normandie 
had arrived in the Solent early in the morning, 
having covered 677 miles, at an average speed 
of 29-43 knots, on the 31st ult. The passage from 
the Nab lightship to the Whistling Buoy at Havre, 
on the Ist inst., was made in 2 hours 48 minutes, 
at a speed of from 29-5 to 30 knots. Apart from 
some alterations to the public rooms on the boat 
deck, increasing the amount of covered accommoda- 
tion, the main work carried out on the ship has 
been the substitution of four-bladed for the original 
three-bladed propellers. The new propellers, which 
have been manufactured in France, are arranged so 
that the pair on each side of the vessel rotate in the 
same direction, the upper blades of all the propel- 
lers moving outwards from the hull. This alteration 
to the propelling arrangements has been entirely 
successful, and the vibration which originally caused 
trouble in some passenger quarters has been elimi- 
nated. The standard of comfort in this particular 
direction which has been achieved is better than 
that which has been accepted with satisfaction for 
years in many 20-knot ships. 


Tue British Oxyecen Company, LIMITED. 


Although there has been some improvement of 
late, the conditions in which the office staff of many 
prosperous firms work are still often undesirable. A 
notable exception is to be found in Messrs. The 
British Oxygen Company, Limited, who, in finding 
it necessary to remove their head offices, have kept 
prominently in view the proper housing of their 
large indoor staff. The firm’s new headquarters are 
at Thames House, Millbank, Westminster, 8.W.1, 
in which building it occupies the whole of the first 
floor, some 37,000 sq. ft., of the southern section. 
The opening of the offices coincided with a luncheon 
given to celebrate the fiftieth anniversary of the 
foundation of the company, prior to which function 
the guests had an opportunity of inspecting the 
new premises. Apart from the dignified suite of 
rooms apportioned to the directorate, board room 
and so forth, the general and departmental offices 
are characteristic of this progressive company. 
Arranged round a central court, the general offices 
are in turn surrounded by a ring of departmental 
offices along the outside walls, but by the use of 
glass partitions the natural lighting is not interfered 
with, and could not indeed be better, large Vita- 
glass windows being provided on all sides. The 
artificial lighting is equally generous and the various 
desks and other articles of furniture are exceptional y 
widely spaced, while there is room for extension of 
staff without overcrowding. The ventilation ' 
effected on the extraction system, the air being 
completely changed three times per hour. Heating 
is by small-bore pipes embedded in the walls and 
ceilings, cold water being circulated through the 
pipes in hot weather. A comprehensive system 0! 
inter-departmental telephones is installed, and such 
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auxiliaries as the Addressograph, Roneo-copying 
apparatus, &c., are allotted separate rooms to avoid 
disturbance. The staff has access within the house 
to well-equipped luncheon rooms, a swimming pool, 
squash-racquet courts, cricket pitches, and a golf 
school. The speeches at the luncheon following the 
inspeetion were, naturally, of a domestic character, 
but it is worth noting that several of the speakers 
referred to the value of the firm’s numerous branches 
as tending to secure cohesion in the Empire. Dr. 
J. Donald Pollock, O.B.E., chairman of the com- 
pany, presided, and the toast of “The Visitors ” 
was proposed by Mr. P. B. Liversidge, joint mana- 
ging director. This was responded to by the 
Rt. Hon. Lord Melchett and Captain Sir Malcolm 
Campbell, M.B.E., and was followed by the toast of 
“The Company,” proposed by the Rt. Hon. Lord 
Alness, P.C., and responded to by the chairman. 
About 500 guests were assembled. 








THE ROYAL SOCIETY 
CONVERSAZIONE. 


Tue large number of Fellows and guests who 
attended the Conversazione of the Royal Society, 
held at Burlington House, on Thursday, May 28, 
were received by the President, Sir William Bragg, 
O.M., and, as is usual on these occasions, found 
much to interest them among the numerous exhibits. 
As would be expected, these were included largely 
in the fields of pure and applied physics, but there 
were several examples of the work of the electrical 
engineer and metallurgist. Among the metallurgical 
exhibits we may first mention one by Professor J. H. 
Andrew and Messrs. R. T. Percival and G. T. C. 
Bottomley, of the Department of Metallurgy 
of the University of Sheffield, illustrating work in 
progress, under the auspices of the Steel Castings 
Research Committee of the Iron and Steel Institute 
and the British Iron and Steel Federation, on the 
influence of temperature and composition on the 
fluidity of iron and steel alloys. The alloys are 
cast in a mould of spiral form, the length of the 
spiral part filled being a measure of the fluidity. 
This has been shown to be directly related to the 
liquidus and solidus ranges of the thermal equilibrium 
diagram, and the experimental methods employed 
also serve to give the temperature-viscosity relations 
of steel generally. A number of microphotographs 
were exhibited to show the effect of casting tempera- 
ture on the microstructure of the metal. 

Sir Robert Hadfield, Bart., F.R.S., showed 
testing apparatus and specimens of metallurgical 
interest, including a new form of recording dilato- 
meter designed by Professor S. Sato, of the Imperial 
University, Sendai, Japan. The advantage of 
this instrument is its ability to record changes of 
dimensions in metals and alloys with temperature 
during very rapid cooling, including quenching in 
liquids. It consists essentially of a hollow T-shaped 
part in silica, mounted so that it can be quickly 
turned through 90 deg. and its end lowered into 
a quenching tank. The test specimen, in the form 
of a small rod, and a standard piece of similar 
shape, are held between the head of the T-piece, 
one on each side of the stem, and the ends of silica 
push rods. Levers rest on the other ends of these 
rods and serve to transmit and magnify the move- 
ments of the test piece and the standard through a 
pantograph mechanism to a pen which records 
on a chart. The movements of each specimen are 
recorded separately and at right angles to each other, 
giving, in this way, a record of the change of length 
of the test piece in relation to the temperature of the 
standard, the characteristics of which are known. 

A specimen of an iron alloy containing 30 per cent. 
chromium, 5 per cent. nickel, and 74 per cent. molyb- 
denum was shown, the interesting feature of this 
alloy being that, by precipitation hardening treat- 
ment at from 650 deg. to 1,000 deg. C., a diamond- 
pyramid hardness figure of over 800 is obtained. 
We understand that the magnetic properties of 
this alloy vary to a large extent with heat treatment. 
Many specimens of steel showing the effects of 
corrosion were exhibited, and we may also mention 
that a bust of Michael Faraday, by Mrs. Feridah 
Forbes, which has been presented to the Royal 
Society by Sir Robert Hadfield, was also on view. 
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in metals was shown by the Research Department’ 
Woolwich. The apparatus comprises a valve oscilla- 
tor with a frequency range from 7 cycles to 50,000 
cycles per second. This is connected to a search 
coil, which is made to traverse the metal to be 
examined with a definite clearance between the 
metal and the coil, and also to a balance unit of 
similar construction to the search coil; the induc- 
tance and resistance of the balance unit are, however, 
adjustable. Both the search coil and the balance 
unit are connected to a differentially-wound trans- 
former, the secondary of which is connected to a 
recorder. As long as the metal near the search 
coil is homogeneous, no current flows in the trans- 
former, but the existence of a flaw in the metal 
gives rise to an out-of-balance current in the primary 
and the resulting current in the secondary operates 
the recorder. Either magnetic or non-magnetic 
metals can be examined with this apparatus and 
both thick and thin material can be dealt with. 

Another exhibit from the Woolwich Research 
Department was a series of photographs of conical- 
headed 2-pdr. shells in flight at various speeds. 
These photographs effectively illustrated the theo- 
retical work of Professor G. I. Taylor and Dr. J. W. 
Maccoll on the flow of air past cones at speeds 
exceeding that of sound in air. They showed that 
at above a critical speed the head wave is in contact 
with the nose and is of conical shape ; that there is 
a projectile speed below which the speed of the air 
flow along the surface of the head becomes less than 
the local velocity of sound, the wavelets from the 
head then disappearing; and that below another 
speed the head wave leaves the nose and is no longer 
conical. 

Among the aeronautical exhibits was apparatus 
for measuring the aerodynamic drag of small objects 
in a wind tunnel, shown by the Department of 
Scientific Research of the Air Ministry. The object 
is mounted on one end of a floating horizontal 
shaft supported in air-lubricated bearings. The other 
end of the shaft is in the form of a piston, also air 
lubricated, and works in a cylinder to which air 
pressure is applied. The movement of the piston 
due to the drag varies the size of a leak and thus 
permits the pressure to adjust itself automatically 
to balance the drag. A suitable gauge connected 
to the cylinder enables the air pressure to be meas- 
ured and thus the drag can be determined. 

A particularly interesting exhibit was that of 
Professor G. I. Taylor, who showed models of 
various types of anchors and demonstrated their 
characteristics by means of a trough of sand. 
Recently, two new anchors have been invented for 
use on seaplanes where the lightest type capable 
of giving the necessary holding power is obviously 
desirable. One of these, due to Squadron Leader 
Lucking, has a single working blade with two 
auxiliary blades set on the end of a stock. These 
auxiliary blades serve to turn the anchor into the 
working position if it should fall upside down. 
The other is known as the C.Q.R. Ploughshare 
anchor, its name giving an indication of its shape. 
This anchor falls on its side but turns into the sea 
bed as the chain becomes taut, burying itself com- 
pletely and requiring no auxiliary stabilising parts. 
This form of anchor, it is claimed, has a greater 
holding power for a given weight than any other 
form and has the additional advantage that it 
can be stowed in a hawsehole in the same way as a 
stockless anchor. The ratio of holding power to 
weight, which determines the efficiency of an anchor, 
depends on the nature of the sea bed, but tests 
that have been made in shingle gave a ratio of 1-4 
for a stockless anchor and of 35 for the C.Q.R. 
anchor. The anchors shown were discussed in a 
paper read at the recent meeting of the Institution 
of Naval Architects and reproduced on page 625. 
The exhibit of Mr. E. F. Relf, F.R.S., and Mr. 
G. A. MeMillan illustrated the principles of the 
electric balances used in the compressed-air tunnel 
at the National Physical Laboratory and in other 
wind tunnels at the Laboratory, where access to the 
balance for direct manipulation is difficult. The 
fascinating work of Dr. H. C. H. Townend in 
rendering visible the flow of air round aircraft and 
other bodies by employing the Schlieren method 
was illustrated by means of a film forming part of 
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in collaboration with the Laboratory. The film 
showed the heated air rising from a hot wire, the 
flow past a flat plate, the behaviour of aerofoils 
under different conditions, the flow past streamline 
bodies, scale effect, &c., in a most interesting and 
instructive manner. One other exhibit from the 
Laboratory may be referred to here, viz., a selection 
of models illustrating noise abatement in houses, 
shown by Dr. G. W. C. Kaye and Dr. J. E. R. 
Constable. In connection with the design of double 
windows to exclude air-borne noises, it was shown 
that the space between the glass must be more than 
4 in. and that it is advantageous to fit a lining of 
absorbent material round the inside of the frame. 
The use of a floating floor supported from the main 
structural floor by rubber blocks was shown greatly 
to reduce the noise transmitted to the room below 
from impacts such as footsteps, and a small motor 
was rendered silent by mounting it on a heavy 
iron block supported on springs. The effect of 
lining ventilation ducts with absorbent material, 
to prevent the transmission of fan noises, was also 
demonstrated. 

We have previously* dealt with the work of Dr. 
G. P. Crowden, of the London School of Hygiene 
and Tropical Medicine, in connection with the use of 
bright metallic surfaces for increasing human 
comfort in tropical or cold climates by reducing 
the transmission of radiant heat through the roofs 
and walls of buildings, tents, &e. Dr. Crowden’s 
exhibit at the Conversazione included a variety of 
apparatus for demonstrating the principles involved 
and a number of examples of recent applications of 
the system to tropical helmets, ambulance and ship 
construction, &c. We may mention, in particular, 
the examples shown of protective masks and 
garments for furnace workers, and also sun blinds 
and tarpaulins for use in tropical countries, in the 
manufacture of which bright metallic foil is made 
to adhere most effectively to suitable fabrics. 
Face masks and aprons made in this way should 
greatly facilitate the work of men whose duties 
expose them to intense heat radiation. 

It is not uncommon for the radium containers 
used for therapeutic purposes in hospitals to be 
mislaid or even accidentally thrown away with waste 
substances. Their high value, of course, renders 
their recovery a matter of considerable importance, 
and Professor Hopwood and the staff of the Physics 
Department of St. Bartholomew’s Hospital, London, 
have accordingly devised a simple, inexpensive 
and robust portable detector of ionising radiations 
to facilitate the search for a missing container. 
The apparatus, which was shown in use, consists 
of an ordinary commercial neon lamp connected 
to a battery giving a potential of 160 +. 2 volts 
through a resistance of 4 x 10° ohms. Shunted 
across the lamp is a condenser of 0-05 microfarad 
capacity. The voltage is rather critical, but when 
the correct voltage is applied, the ionising radiations 
from the radium cause the condenser to discharge 
through the lamp, and the discharge can be heard 
in a telephone included in the circuit or seen by 
the movement of the pointer of a microammeter. 
In this way, the presence of the missing radium 
container is detected. 


(T'o be continued.) 








THE INSTITUTION 
ENGINEERS. 


THE seventy-third meeting of the Institution of Gas 
Engineers was held in London in the Great Hall of 
the Institution of Civil Engineers from May 26 to 29 
last. Colonel W. Moncrieff Carr, O.B.E., T.D., 
M.Inst.Gas E., the President of the Institution, was 
unfortunately unable to be present on account of 
illness, and his place was taken by the Vice-President, 
Mr. Stephen Lacey, B.Sc. It was announced that 
Colonel Carr was on the road to recovery, and a tele- 
gram of good wishes was dispatched to him; shortly 
after the meeting opened a telegram was received from 
Colonel Carr wishing the members a successful meeting. 
The four medals awarded annually by the Institution 
were then presented. The Institution Gold Medal was 
awarded to Mr. George Dixon, B.Eng., M.Inst.Gas E., 
Assoc.M.Inst.C.E., for his paper “ Problems and 
Answers in the Reconstryction of Manufacturing and 
Distribution Plant, Nottingham,” read at the annual 
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meeting in London last year. The H. E. Jones London 
Medal was awarded to Mr. W. L. Boon, M.I.Mech.E., 
for his paper presented to the same meeting on “ Pre- 
paration, Marketing and Utilisation of Coke,” and the 
Institution Silver Medal was awarded to Mr. T. P. 
Ridley, F.C.1.S8., Assoc.Inst.Gas E., for his paper on 
“Gas Tariffs,” read at the annual meeting of the 
North of England Gas Managers’ Association in New- 
castle, May 3, 1935. The Institution Bronze Medal 
was awarded to Mr. William Hodkinson for his paper 
on “ Benzole Recovery for the Production of Motor 
Benzole,” read at a meeting of the Manchester and 
District Junior Gas Association in Stretford on Feb- 
ruary 6, 1935. A presentation was made to the 
honorary secretary of the Institution, Mr. W. E. Price, 
M.Inst.Gas E,, Assoc,M.Inst.C.E., who is retiring after 
twenty-two years’ service in that capacity. uring 
Mr. Price’s tenure of office, several important events 
have occurred in the life of the Institution, the most 
recent being the granting of the Charter. As a result 
of a subscription list having been opened in connection 
with the presentation, up till the time of opening of 
the meeting some 360/. had been received, which sum, 
by Mr. Price’s request, is to be given to the Institution 
Benevolent Fund. 

The Presidential Address of Colonel W. Moncrieff 
Carr was read in his absence by the Vice-President, 
Mr. Stephen Lacey. Colonel Carr referred to the 
possibilities that lie before any well-organised gas 
undertaking and mentioned as an example that the 
one with which he was associated, the Stretford and 
District Gas Board, has increased its gas sales during 
the past year by no less than 23-92 per cent. There 
was, he said, a new need for the gas manager to be a 
business man. Although some engineers by their 
absorption in technical matters are not fitted for 
management, he believed that the tendency in the 
gas industry will continue to be to promote the mana- 
gerial staff from the technical staff. No effort must 
be spared to encourage the advancement of the gas 
engineer as a technical gas salesman, since the profit 
on @ modern gas undertaking is derived from its service 
and sales organisation. The technical reorganisation 
of the research work conducted by the Institution of 
Gas Engineers, which had been in operation for more 
than a year, had been justified by the results achieved. 
Colonel Carr announced that many researches were in 
progress in connection with gas manufacture and use. 

Three subjects being watched closely were the syn- 
thesis of oils by the Fischer process, the removal of 
carbon monoxide from town’s gas to make it non- 
toxic (this is not considered at present either prac- 
ticable or desirable), and the prevention of gum forma- 
tion in town’s gas systems. A plea was made for 
inereased expenditure by the industry on research. 
Colonel Carr went on to say that the industry was now 
facing the most serious position that had ever arisen 
in its history, due to the Government’s coal policy. 
By this policy it would no longer be possible for the 
vas manufacturer to choose the coal best suited to 
his requirements, but he might be compelled to use 
quite unsuitable coals; moreover, the coal industry 
would be enabled to charge uncontrolled prices for their 
coal, based on the fallacious argument that since gas 
displaced house coal, the price of gas coal should be 
increased proportionately. He believed that the 
Government must set up machinery which would 
prevent this check upon the progress made by the gas 
industry in improved amenities of home and industrial 
life and in promoting a purer atmosphere. Increased 
attention was being paid to the production of the best 
quality of coke and its marketing. This was a suitable 
time to establish coke selling organisations all over the 
country to effect stabilisation of prices and to secure 
rational distribution; attempts were now being 
made to secure that object in conjunction with the 
coke oven and other fuel interests. Co-operative 
tar schemes had proved advantageous, and in spite 
of adverse trading conditions had established prices 
to an extent that would not otherwise have been 
possible. Competition in road tar had been experi- 
enced from bitumen of foreign origin but entitled to be 
designated “ British " because it was produced in this 
country, albeit as a waste product from imported oil ; 
representations regarding this were being made to the 
Ministry of Transport. With the improvement in 
trade conditions and the general increase in gas sales, 
many undertakings were putting in hand overdue 
reconstructions and extensions of plant. The President 
referred to the success of the horizontal gas retort 
settings designed by himself, in which the producers 
are built-in but the carry-over of dust into the com- 
bustion chamber is prevented. As a consequence 
of using gas containing little dust the life of the 
settings had been increased from 1,807 working days 
to 2,951 working days. The development of gas sales 
is the primary problem to-day, and net undertaki 
should frame for itself a competitive form of tari 
either by block rates or two-part tariffs; in his own 
concern the rapid development of industrial sales dated 
from the introduction of a two-part industrial tariff 
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eight years ago, The problem of holding companies 
had been troubling the industry for some time. The 
efficiency of these companies depended upon their 
management and method of operation. The savings 
effected by central purchasing were limited unless 
accompanied by some degree of standardisation. The 
holding company should provide for all its subsidiaries 
the best commercial and technical brains, The Presi- 
dent believed that in the face of increasing competition 
it was desirable that the smallest unit should be as 
strong as the largest, and that this could be effected 
by holding companies or amalgamations, or both. 

After the customary votes of thanks for the Presi- 
dential Address had been passed with acclamation, 
Mr. Francis C. Briggs, M.Inst.Gas E., Assoc.M.Inst.C.E., 
A.M.I.Mech.E., engineering and managing director 
of Dudley, Brierley Hill and District Gas Company, 
read a paper on “ The Dudley Gas Amalgamation.” 
He said that within the space of a very few miles in the 
Black Country there were some 16 gas undertakings. 
The Dudley undertaking served a constricted built-up 
area from which people were apt to migrate a few miles 
distance into better surroundings. This resulted in the 
possibility of the better class of domestic consumer 
leaving the company’s area, The migrants were going to 
an area not served by a highly efficient company and their 
experience had resulted in a reaction against gas in 
Dudley by reason of the domestic experiences of business 
men living outside. In consequence, the Dudley under- 
taking made proposals to acquire its western neighbour, 
the Brierley Hill Company, where there was plenty of 
good building land for development and with which it 
shared certain directors. There are three primary 
obstacles to amalgamation: the difficulty of making 
directors and committeemen realise that their own 
undertaking, even though inefficient, could be improved 
by amalgamation ; the doubt in the minds of officials re- 
garding their future personal position ; and the occasional 
low capital expenditure of one of the undertakings. 
The Brierley Hill area was faced with naphthalene 
troubles and was supplied with gas of varying calorific 
value and composition. Steps were immediately taken 
to put this right, and evidence of the satisfaction of 
the consumers with the changes quickly accumulated 
so that there was a more rapid increase in gas sales 
in the Brierley Hill area than in the Dudley area. 

It was ultimately decided to serap the Brierley 
Hill plant and to extend and remodel the Dudley 
plant, the total cost involved being 39,5871. The 
author gave a detailed account of the alterations 
necessary to the Dudley plant and of the arrange- 
ments for sending high-pressure gas into the Brierley 
Hill area. He said that no electricity was used on the 
Dudley works, since it was not available from the town 
supply, and it had been found cheaper to use steam 
from waste-heat boilers. Since the amalgamation there 
had been a saving of 35-7 per cent. in the cost of 
making gas for Brierley Hill and of 19-8 per cent. in 
the cost of making gas at Dudley. Taking into account 
fluctuations in the prices of coal and coke, there could 
be attributed to the amalgamation a direct saving of 
10-7 per cent. in the cost of gas-making at Dudley and 
of 28-4 per cent. on the gas supplied to Brierley Hill ; 
the aggregate sales of the period since 1930 when the 
amalgamation was brought into being increased by 8-1 
per cent. Due possibly to better conditions at Brierley 
Hill, the total number of consumers increased by 
24 per cent. In conclusion, the author declared that 
the physical limit to the size of an amalgamation in 
the provinces was the area over which personal contact 
could be maintained, bearing in mind that full advan- 
tage should be taken of large-scale operations. 

The afternoon session was devoted to a paper by 
Mr. J. T. Haynes, formerly General Manager of the 
Rotherham Corporation Gas Department, on “ The 
Two-Part Tariff as an Aid to Gas Sales.” Mr. Haynes 
said that the reduced consumption of gas per domestic 
consumer is one of the serious problems which have 
exercised the mind of the gas industry during recent 
years. Unless changing standards of life of the people 
in future required more illumination or more cooking 
of food, the only scope for greatly increased consump- 
tion of gas by domestic consumers was for the supply 
of hot water and for heating of rooms. As coal was 
the fuel now principally used for these purposes it 
seemed certain that a greatly increased consumption of 
gas could be obtained only at the expense of raw coal. 
The price of gas, therefore, must be competitive with 
that of household coal. The cost of installing the 
necessary appliances in existing premises must be taken 
into account when considering the advantages of 
labour saving, cleanliness and convenience. By reason 
of its price, even on a multiple tariff scale, electricity 
could not compete with household coal, so that any 
increase in the domestic use of electricity must be 
largely at the expense of gas. It seemed inevitable 
that gas must lose something to electricity, so, while 
fighting a strong rear-guard action, gas must also attack 
in the realm of heat—water-heating and space-heating 
— if it was to maintain and improve its present position 
as a public utility service. Mr. Haynes said that his 
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concern, Rotherham, was in a specially favourable 
position because they were able to purchase crude coke- 
oven gas which could be purified and delivered into 
holders at 6d. per 1,000 cubic feet. Careful calculations 
were made, as a result of which it was decided not to 
introduce the block system of charging, because it 
would give an immediate .bonus to large consumers 
without being attractive to those whose consumptions 
were well below the limit of the first block. It was 
then decided to introduce a two-part tariff based on 
the price at which gas would have to be sold in order 
to displace other fuels completely for domestic purposes, 
Taking into account the fact that the efficiency of a 
coal fire is only from 8 per cent. to 5 per cent., whereas 
the efficiency of a gas fire is 55 per cent., it was con- 
sidered that since bulk supplies of gas to large industrial 
consumers were supplied at 10d. per 1,000 cubic feet 
(2d. per therm), the domestic consumers could also 
have gas at this price provided they paid a suitable 
service charge and at that price gas could displace 
solid fuel. The service fee eventually determined 
depended on the number of rooms in the house and 
was fixed by experiment in which gas appliances were 
installed in a number of Corporation houses, and it was 
ascertained at what price the consumer could use gas 
only. A number of other houses, privately owned, were 
also accepted for a test without distinction as to 
appliances installed and without any guarantee or 
financial assistance from the Gas Department. The 
tenants’ own estimates of previous coal consumption 
were accepted in every case. In the scale of charge 
ultimately arranged, gas was supplied to all consumers 
at 10d. per 1,000 cubic feet, and the service charge 
ranged from 10d. per week for houses of no more than 
four rooms inside the borough to a maximum of 3s. a 
week with houses containing more than ten principal 
rooms at farther limits of the area. The first tests 
were commenced in October, 1932, and up till Decem- 
ber 31, 1935, the total number of agreements signed 
was 1,274 (360 ordinary and 914 slot), Of these, 
68 had lapsed due to removal from the town, 28 by the 
consumer’s request, and 37 by failure to pay the service 
charge regularly, leaving a total of 1,141 (337 ordinary 
and 804 slot) still in operation. The number continued 
to increase more or less steadily at the rate of 40 per 
month. 

Although the increase in the total net profit 
to the Department resulting from the application of 
the two-part tariff was small, the tariff was proving 
to be a real advantage. It had unquestionably stopped 
the transfer of many domestic consumers to electricity, 
and it was opening up the domestic field for greatly 
increased consumptions of gas. It was materially 
assisting smoke abatement. It was self-energising, in 
that satisfied consumers were recommending it to their 
friends. It was making the public gas-minded, and it 
was producing additional profit. The author finally 
insisted that, in addition to arranging a satisfactory 
two-part tariff, it was essential to provide a good 
maintenance service. It was, moreover, the considered 
policy of the Rotherham Corporation that gas and 
electricity appliances were to be sold outright or by 
hire-purchase agreements. There must also be adequate 
canvassing, or if this was not possible every employee 
of the gas company, to whatever grade he belonged, 
should talk gas to those outside at every opportunity. 
Press advertising was desirable, and in this instance 
the appeal to consumers to adopt the new two-part 
tariff methods of charging for gas had been confined 
almost entirely to press advertising, posters and 
explanatory pamphlets, backed up by the usual show- 
room methods. There was a definite desire that con- 
sumers should want the tariff on the recommendation 
of their friends rather than that they should suspici- 
ously accept something they did not understand. 

On the resumption of the meeting on Wednesday 
morning, the first paper was by Mr. T. H. Pardoe, 
Chief Industrial Gas Engineer to Stretford and District 
Gas Board, dealing with “‘ Heating Problems Arising 
in Industrial Gas Sales.” The author considered that 
all industrial gas salesmen should have practical 
experience in the operation of furnaces on other fuels 
than gas in order that the customer should be satisfied 
that he was getting a fair and logical statement of the 
advantages claimed for town’s gas. The industrial gas 
salesman should if possible serve as a pupil with 
reputable furnace manufacturer engaged in the pro- 
duction of furnaces for all fuels. Increased efficiency 
of a new gas furnace was not represented only by cost 
of fuel per ton, but also by the improved quality and 
finish of the goods manufactured. The gas industry. 
Mr. Pardoe declared, should supplement the efforts of 
its industrial gas salesmen by offering cheap gas 
secured by fixing gas charges on a basis attractive to 
the large consumer. Few gas undertakings were doing 
so and were thus missing the opportunity to build up 
a sound industrial load. Furnace makers, the author 
stated, would give the fullest backing to those con- 
cerns that offered gas at competitive rates because they 
realised the perfection of town’s gas as a fuel. The 
tendency of some gas undertakings to manufacture 
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and supply their own furnaces was regarded with 
alarm, since it would cause the furnace makers to 
prefer other fuels. Giving some examples of advances 
in furnace heating from the experience of the Stretford 
Gas Board, Mr. Pardoe mentioned the difficulty experi- 
enced in heating railway-carriage tyres arising from 
their shape. A vertica) pit type of tyre furnace 
deseribed in the paper had proved successful and 
superior to producer-gas fired furnaces. An instance 
given in the paper showed a fuel consumption of 
11,150 cub. ft. of 500 B.Th.U. gas for heating eight 
tyres weighing 2 tons, the furnace temperature being 
200 deg. C. when the tyres were charged and 855 deg. C. 
when discharged ; the average efficiency was 22 per 
cent. 

Difficulties with ovens for baking cork for insulating 
purposes had also been successfully overcome. This 
process was in effect the carbonising of compressed-cork 
slabs, which had so low a thermal conductivity that the 
time cycle was very long. The maximum temperature 
had not to exceed 680 deg. F. in order that the cork 
should not fire. The cork as charged contained 7 per cent. 
of water and some 64 per cent. of volatile matter. The 
moulds were placed on racks and charged into the oven, 
which was of the recirculation type with provision for 
venting excess volatile matter and steam. Tests showed 
that a charge of 704 lb. of cork with moulds weighing 
5,120 Ib. and trucks weighing 1,484 Ib. was finished 
in 4 hours with the consumption of 608 cub. ft. of gas. 
Mr. Pardoe stated that these ovens competed success- 
fully with a coke-fired furnace because although the 
net fuel cost was 14 per cent. higher, this was more 
than balanced by the elimination of waste due to 
burning, by the better product, the ease of control 
and the low handling costs. For heating vegetable 
oils a gas-fired tube heater, thermostatically controlled 
and with an induced draught fan, had proved successful ; 
this furnace worked with an efficiency of 58 per cent., 
which it was anticipated could be raised to 68 per 
cent. A vertical two-cell recuperative gas-fired furnace 
for the close or pot annealing of steel wire and strip, 
believed to be the first of its kind in the country, was 
in process of installation. Each cell would be separately 
fired by natural-draught burners and all secondary air 
preheated. The design of the gas ports ensured great 
flexibility and uniformity of heating, and precautions 
had been taken to prevent over-heating the pot. The 
special advantage of gas for this purpose lay in the 
control of the atmosphere round the pot and in the 
ability to produce a long, soft, luminous flame. The 
relative merits of the methods in use for bright annealing 
of copper were discussed by the author and it was held 
that there was no ground for the prevalent view associa- 
ting this process solely with electric furnaces, since the 
same inert atmosphere was required with electric as 
with any other type of furnace, and, moreover, many 
electric furnaces for bright annealing, used atmospheres 
prepared from town’s gas. With a plant described by 
the author it was considered that a gas consumption of 
$ cub. ft. per lb. of copper annealed should be realised. 

(To be continued.) 








THE LATE SIR ARCHIBALD 
DENNY, BART. 


THOSE connected with the key industry of ship- 
building and, indeed, with engineering generally, will 
learn with great regret of the death of Sir Archibald 
Denny, which occurred in London on Friday, May 29, at 
the age of 76. Sir Archibald was a distinguished mem- 
ber of a family whose forebears had been connected 
with shipbuilding at Dumbarton for at least two 
centuries, and the firm, in whose work he took a leading 
part for many years, have made their name famous 
no less for the scientific spirit in which they have 
tackled the various problems which inevitably arose, but 
for their technical and commercial enterprise. This 
may be exemplified by pointing out that the King 
Edward, built by them in 1901, was the first commercial 
vessel to be fitted with steam turbines, while the King 
George V, which was designed for similar service some 
ten years ago, utilised a steam pressure as high as 465 |b. 
per square inch. In more recent years, the firm has 
constructed a number of vessels equipped with one or 
other of the varying forms of oil-engine propulsion, and 
for special services such as train ferries. Sir Archibald 
himself took a great interest in the various problems 
to which these changes in design gave rise and made a 
number of contributions to their solution, as well as 
to the general progress of naval architecture. 

Archibald Denny was born on February 6, 1860. He 
was the fourth son of Peter Denny, who with his 
brothers, had founded the firm of William Denny and 
Brothers in 1844, He received his early education at 
Dumbarton Aeademy, but at the age of fourteen was 
Sent to the Ecole Cantonale at Lausanne, where he 
Studied mathematics, science and languages for two 
years. In 1876 he followed the example of his elder 
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where he served the ordinary three years’ apprentice- 
ship and worked the long hours which were customary 
in those days. Nevertheless, he found the energy to 
attend evening classes with such effect that towards 
the end of his time he succeeded in passing the entrance 
examination to the Royal Naval College, Greenwich. 
He was, therefore, able to take the three years’ course 
at this establishment and to add to his practical 
knowledge by working in H.M. Dockyard, Portsmouth, 
during the summer months. At the end of this 
period he was, for a few months, on the staff of Lloyd’s 
Registry at Liverpool. He then returned to Dumbarton 
to take up a partnership in the family firm at the age 
of twenty-three. 

Almost at once he was placed in charge of the 
scientific and technical departments and his career 
thenceforward, until his retirement a few years ago, 
was bound up with the history of the firm which bore 
his name and with the progress that has taken place 
in shipbuilding during those years. To take one instance 
of this, the development of cross-Channel steamers 
and similar craft: From 1888, when his firm built the 
Princess Josephine, a paddle steamer 300 ft. by 38 ft. 
and with a speed of 21 knots, to the Paris, a twin- 
screwed geared turbine steamer, which was constructed 
in 1915 and had a speed of 25 knots, the advance in 
design was continuous, and the same may be said of 
the Canterbury, which was built in 1929, and though 
its speed does not exceed 22 knots, is distinguished by 
a luxury and comfort which would have been astounding 
a few years ago. Mention has already been made of 
the King Edward. This vessel was the forerunner 
of a very large number of turbine-fitted ships which 
were built and engined at Dumbarton. Outstanding 
among these was the Otalie, which was the first overseas 
steamship to be fitted with a combination of recipro- 
cating engines and turbines, and the King George V, 
whose working steam pressure was 465 lb, per square 
inch and which was equipped with geared turbines with 
an output of 3,730 shaft horse-power. The King 
George V is 320 ft. long with a beam of 32 ft. and at 
the time she was built marked a distinct step forward 
along the lines of providing better passenger accommo- 
dation for those using the Clyde as a highway. Develop- 
ment in that direction has also been continuous, and 
in ensuring it Sir Archibald played an important part. 

In 1931 the firm introduced another novelty on the 
same river by constructing the Diesel-electric ship 
Loch Fyne, which is 215 ft. long and 30 ft, beam, 
and was designed for use as a passenger vessel on the 
Clyde as well as for excursions to the Western Isles. 
Her propelling machinery consists of two 1,000-h.p. 
Diesel engines driving two 540-kW generators, which in 
turn supply two 670-h.p. propulsion motors. Another 
vessel of the same class and for the same duty, for 
which the firm was responsible, is the Lochnevis. 
The Diesel-electric paddle ferry boats, Queen Margaret 
and Robert the Bruce, which are used for carrying traffic 
across the Forth between North and South Queensferry, 
were also built by the firm and are interesting from the 
fact that the draught had to be limited to 4 ft. 3 in., 
that the hull of the second of the pair was all-electric 
welded, and that the Diesel-electric drive was chosen, 
owing to its manceuvring capabilities. Finally, in 
the Queen of the Channel, which was put into service 
last year between Gravesend and Boulogne, the firm 
constructed a cross-channel pleasure vessel which was 
interesting from having been fitted with direct Diesel- 
engine drive and from the spaciousness and comfort of 
the passenger accommodation. In fact, it may be 
said that all these ships, which are, of course, only 
taken as examples of Sir Archibald’s work, incorporate 
one or other improvement or novelty in design. In 
this connection, it is interesting to recall that the firm 
constructed a model tank as long ago as 1883, so that 
it is now the oldest in the country. It was originally 
300 ft. long but has since been extended. Some 211,000 
experiments have been carried out on it with 1,200 
models, an indication of its utility to a firm which 
places improvements in design in the forefront of its 


policy. 

Archibald Denny was made a baronet in 1913, in 
recognition of a life of public service. The honorary 
degree of LL.D. had been conferred upon him by 
Glasgow University two years earlier, and at a later 
date he also received the same honorary degree from 
the University of Cambri He was elected a 
member of the Institution of Civil Engineers in 1900 
and had served on the Council and as vice-president. 
He was a past-president of the Institution of ineers 
and Shipbuilders in Scotland, of the Institute of Marine 
Engineers, and of the Institution of Junior ineers, 
He was a vice-president of the Institution of Naval 
Architects and Honorary President of the British 
Corporation for the Registration of Shipping. He 
was a member of the North-East Coast Institution of 
Engineers and Shipbuilders. Among other public 
positions, he was chairman of the Committee on 
Bulkheads from 1912 to 1915, and of the British 
Engineering s Association, now the British 


presided over the Conference on Safety of Life at Sea 
which was held in 1913-14. 

Sir Archibald was a frequent contributor to technical 
literature and we may recall that the article on Indus- 
trial Standardisation which appeared in the special 
number of ENGrneERING, published on the occasion 
of his late Majesty’s Silver Jubilee, was from his 
. To this important branch of engineering progress 

e had contributed a great deal of valuable work and 
he had been connected with the British Engineering 
Standards Association since its inception. 








LABOUR NOTES. 


Tue annual conference of the National Committee 
of the Amalgamated Engineering Union opened at 
Morecambe on Monday this week. Addressing the 
delegates, Mr. J. C. Little, the president, said that the 
Government’s defence programme and the question of 
dilution of skilled labour were outstanding issues to be 
considered by the meeting. The union was one of the 
key organisations in the manufacture of munitions, 
motor vehicles, and aeroplanes, and the policy to be 
pursued would be laid down by the National Committee. 
During the past year there had been a steady improve- 
ment in every branch of the engineering industry. 
Even the export sections, although having a very lean 
time, showed considerable advance, Having regard to 
the disturbed conditions of Europe, once an exceed- 
ingly valuable market for engineering products, that 
was not surprising. There did not appear to be much 
opportunity for further improvement in the near future, 
but he did not think there was any need to be pessi- 
mistic. This problem, serious as it was, would right 
itself in due course. 





When the engineering unions, Mr. Little went on to 
say, discussed the question of an increase of wages, 
the employers laid strong emphasis on the failure of 
the export trade. They had to be perfectly candid 
about it and to admit the strength of the employers’ 
case in that respect. From 20 per cent. to 30 per cent. 
of the union’s members were engaged in that branch. 
Another point of the employers was that the applica- 
tion for a wage advance was premature. He suggested 
that some of the savings consequent on the introduc- 
tion of rationalisation, instead of being handed over to 
the customers, should be diverted into the pockets of 
the workpeople. The employers would certainly be 
developing their home market if they did that. If the 
wage claim was premature, had the employers ever 
paid any attention to the claim for a 40-hour working 
week? The claim for this leisure time was fully 
justified by the development of power production in 
recent years inside the engineering industry. There 
was also the long overdue claim for holidays with pay. 





A rather serious development had taken place, Mr. 
Little said, during the last twelve months, namely, 
the persistence of the parrot cry of a shortage of skilled 
labour. Ministry of Labour returns showed that 
there were nearly 100,000 unemployed engineering 
workers, and there were still thousands of their own 
members who could find no work, although they were 
skilled men. What was the motive behind this stunt ? 
It ap to him that there was a class of labour 
which the employers and the Government desired to get 
incorporated into the engineering shops. They had 
been called trainees. So long as they had unemployed 
men, who had the right to the trade in the industry they 
were not going, willingly, to allow trainees to be brought 
in. 





It is officially stated that the Navigators and 
Engineer Officers’ Union, of 23, Leadenhall-street, 
London, E.C.3, has been elected to membership of the 
Trades Union Congress. The formation of this union 
was announced in January last, and already over 
5,400 members have been enrolled, including captains 
and navigating and engineer officers in every type of 
British merchant ship. The rules of the organisation 
closely resemble those of the Medical Practitioners’ 
Union. 





Addressing the annual meeting of the Incorporated 
Swansea Exchange last week, Sir William Firth, chair- 
man and managing director of Richard Thomas and 
Company, Limited, expressed the opinion that the 
expansion of industrialism throughout the world and 
the introduction of labour-saving machinery had, 
temporarily perhaps, upset the equilibrium of supply 
and demand, and it was now possible to expand 
production at a rate greater than it was possible to 
accelerate demand. Demand, he said, would continue 
to lag behind supply unless they succeeded inter- 
nationally in spreading production over available 
labour, thus securing for the peoples of the world the 
benefits scientific advancement had made possible. 
The introduction, internationally, of a shorter working 








brother, William, and entered his father’s shipyard, 


Standard 
Standards Institution, from 1918 to 1927. He also 





week represented the basis of a sane solution, provided 
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it was accompanied by a grading of tariffs and the 
making of trade agreements of a give-and-take character. 
This country by itself, however, could not introduce a 
shorter working week. 


According to the annual report of the National 
Union of Railwaymen, the membership of the organi- 
sation increased by over 15,000 in 1935, and there are 
grounds for believing, it is stated, that by the end of | 
the current year the funds will reach 2,000,000. In | 
1926 the union’s assets fell to 580,000/., but in the | 
nine years that have elapsed since then there has been 
an improvement of something like 1,272,0000. 


| 


Mr. Alfred K. Armitage, chairman of Sir Elkanah | 
Armitage and Sons, Limited, told the shareholders at | 
a meeting in Manchester last week that a soriows | 
difficulty with which the cotton industry now had to 
contend was a searcity of labour, both skilled and 
juvenile. The trouble was acute throughout the trade 
and might become more serious still unless a far better 
continuity of work was possible. 


| 
| 

A deputation of members of the Trades Union 
Congress General Council, which was received by the | 
Prime Minister at the House of Commons last week, 
requested that the 40-hour working week should be 
introduced in all Government establishments. There 
was unanimity of opinion, it was claimed, on the 
desirability of carrying out the 40-hour week reform. | 
The deputation considered that the Government should 
occupy the position of model employers and, as such, | 
take the lead in the application of the principle. For 
many years, the hours of work in Government indus- 
trial establishments were 48 a week at a time when 
in outside enterprises the working hours were 54. In 
the opinion of the deputation there was no reason why | 
a similar ratio should not be maintained in regard to 
present conditions. No one denied that the increase in 
the productivity of industry warranted some modifica- 
tion of working hours, and this was particularly the case 
in regard to employment in Government establishments, 
where, in the view of the deputation, it was not neces- 
sary to consider the same factors that operated in | 
private industry. The Prime Minister indicated that he | 
would give careful consideration to the matters referred 
to by the deputation. 


The United Textile Factory Workers’ Amesition, | 
at a conference in Blackpool last week, adopted a 
resolution on the subject of an international 40-hour 
working week for the textile industries. The resolution 
welcomed the recent action of the International Labour 

Office at Geneva in making provision for the inclusion (6440) 
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of the textile industries in the convention to be discussed 
at the forthcoming International Conference. The 
Association is sending five experts to Geneva to act as 
advisers during the meeting. 


It was stated in these notes recently that a number 
of English boot and shoe manufacturing firms had, by 
agreement with their employees, decided to reduce the 
working week from 48 hours to 46 hours and introduce 
a five-day week. The executive council of the National 
Union of Boot and Shoe Operatives have now, it is 
stated, advised members that, in their opinion, a five- 


Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “standard” metal, tert The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for t Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are ton. Each vertical line in the di m represents a market day, 
and the horizontal lines represent lJ. each, except in the case of the diagram relating to tin-plates, in which 
they represent ls. each. 








and miscellaneous metal group. Accidents at the; The average employee worked 204 days, a gain of 








day week of 46 hours is not in their interests. If, how-/| mines during 1934 resulted in 116 fatal and 7,892 non- 
ever, the change were coupled with a 44-hours’ week, | fata! injuries ; these injuries represent an accident- 
the executive council would, it was intimated, sympa- frequency rate of 69 per million man-hours of employ- 


thetically consider the question. 


Final reports for the calendar year 1934 received by 
the United States Bureau of Mines from metal and 
non-metal mine-operating companies, not including 
coal mines, showed a substantial increase of employ- 
ment as compared with 1933. The rise in employment 
was accompanied by a slight increase in the rate of 
accidents to the men employed, an accident being 
detined as an injury disabling an employee for more 
than the remainder of the day on which it occurred. 
The number of men employed at the mines increasec 
from 57,016 in 1933 to 65,645 in 1934, or a gain of over 
16 per cent. At the same time, the total number of 
man-hours worked increased 23 per cent., the higher 
percentage of increase being chiefly due to the fact 
that the average number of hours worked per man per 
year rose from 1,651 to 1,743, although the length of 
the average workday showed a slight decrease. These 
figures relate to mines only and do not cover mills and 
smelters; nor do they include many small mining 
properties operated by individuals in various sections 
of the country. 


The increase of employment, measured by the 
number of men employed, was reflected in all classes 


ment. In 1933 there were 95 fatalities and 5,925 non- 
| fatal accidents and a rate of 64. Although the accident 
| rate for the industry as a whole increased almost 8 per 
| cent., the record for some classes of mines was better 
| than the average figure indicates. When the figures 
are broken down for the five major groups of mines, 
| three groups of mines, namely, copper, iron and non- 
| metallic mineral mines, showed decreases in their 
| accident rates, while the gold, silver and miscellaneous 
metal group and the Mississippi Valley lead and zinc 
group showed increases. The leading cause of fatal 
accidents was falling rock at the working face. The 
same cause accounted for the largest number of non- 
| fatal injuries. Other important causes of injuries 
were handling and loading rock at the face, handling 
other objects, haulage, drilling, and hand tools. 


Similar reports have been received by the Bureau 
relating to accidents and employment at stone quarries, 
crushers, rock-dressing plants, cement kilns, and lime 
kilns. When compared with 1933, the figures showed 
| an increase in the number of workers and man-hours of 
| work and a slight, but insignificant, decrease in the 
death and injury rates from accidents. Increased 
employment was reported from Pennsylvania, Virginia, 
lowa, Kansas, West Virginia, Ohio, Michigan, Illinois, 





of mining, and ranged from an increase of 7 per cent. | California, Texas, Minnesota, and Maine; all but the 
in non-metal mines to 25 per cent. in the gold, silver, | last five States reported lower accident rates in 1934. 





21 days as compared with the preceding year. The 
length of workday, however, declined from 7-74 hours 
in 1933 to 7-27 hours in 1934. Reports from operating 
companies showed that 64,331 men were employed in 
1934, representing a gain of 4 per cent. over the 
previous year. The number of man-hours of employ 

ment increased 8 per cent. 


Sixty men were killed and 3,924 were injured by 
accidents during the year, resulting in an accident 
rate of 41-8 per million man-hours of employment, 
compared with 42-1 in 1933. Of the fatalities, 45 
occurred inside the quarries and 15 at the outside 
works. The accident rate was 70-2 per million man- 
hours for men working inside the quarries and 23-5 
for men employed outside the quarries. Quarries pro- 
ducing cement rock reported the most favourable 
accident rate, while sandstone quarries and trap-rock 
quarries had the most unfavourable rates. Most of 
the accidents that occurred during the year were caused 
by handling materials, flying objects, machinery, and 
falls or slides of rocks or overburden. 


Steel Facts, a publication of the American Iron and 
Steel Institute, states that the results of the annua! 
elections for employee representatives just completed 
by the workers of the Bethlehem Steel Corporation set 
a new record with a 96-1 per cent. vote. No fewer 


than 52,364 were eligible to take part in the election. 


Under the Bethlehem Steel Corporation plan of 
employee representation, elections are held annualls 
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and are, conducted by the employees themselves. 
Spokesmen are chosen by secret ballot to deal with 
the management on matters pertaining to wages, 
hours, working conditions and other factors having 
to do with the economic security of the employees. 
The plan has been in operation for nearly eighteen 
years, and under it, in 1935, 807 questions were handled 
with settlements favourable to the employees in 81-5 
per cent. of the cases. 


The American Federation of Labour estimates that 
industry re-employed 726,000 workers in April, and 
that there was a net gain in employment of 677,000, this 
being more than in any other month since the depression 
began, except two in 1933, when there were fictitious 
gains under N.R.A. Partial returns indicate that 
employment continued to gain in May. The Federal 
Reserve Board’s index of industrial production rose 
between March and April, from 93 per cent. of the 
1923-1925 average to 100 per cent., where it stood at 
a new peak since June, 1930. 





The American Federation of Labour’s estimate of 
the number of unemployed workers is still, however, 
very high. It is 11,506,000. But, The Times corre- 
spondent at New York says, there is reason to believe 
that that figure may be an exaggeration. “ For 
example,” he points out, “ it has been noted by those 
who challenge its correctness that in April, 1930, when 
the last ‘ official ’ figure of unemployment was compiled 

the 3,188,000 of the United States Census Bureau— 
the Reserve Board’s index of industrial production 
stood only six points higher than it does now. More- 
over, some private computations of present unemploy- 
ment show totals several millions below that of the 
Federation. One, made by the New York Sun, even 
puts the total as low as 3,100,000.” 


Although stoppages of work are still reported from 
several areas, most of the important “ stay-in ” strikes 
at Paris metallurgical establishments seem, at the 
time of writing, to be over. The Citroén factories, it 
is reported, have agreed to raise wages by 10 per cent., 
give the workers an annual holiday of a week on full 
pay, and abolish overtime. Other companies are 
believed to be willing to concede similar terms, As 
the introduction of a 40-hours week without loss of 
pay calls for legislation, the men, it is understood, are 
deferring that demand. 








CONTRACTS. 


Messrs. LANCASHIRE DyNAMO AND Crypto, LIMITED, 
94, Petty France, London, 8.W.1, have received an order 
for the electrical equipment for two Sulzer high-pressure 
steam-generating plants at the Bargoed power station of 
Messrs. Powell Duffryn Associated Collieries, Limited. 
The order includes three drip-proof, slip-ring motors 
for the feed pumps, each motor being of 1,000 brake 
horse-power, at 1,480 r.p.m. Other motors are for 
driving the induced-draught fans, the foreed-draught 
fans and the pulverised-fuel mills. The firm is also to 
supply two 1,600-horse-power electrical equipments for 
dredgers for Messrs. Malayan Tin Dredging Company ; 
12 motors in connection with a further extension to the 
Southern power station of Messrs. Caleutta Electric 
Supply Corporation, Limited ; and a 400-h.p. synchronous 
motor for Messrs. Cawnpore Cotton Mills, Limited. 

Messrs. THE LiveRPOOL REFRIGERATION COMPANY, 
Limirep, Polar Works, Sankey, Warrington, have 
received an order for the supply of the refrigerating plant 
required for the new extension at Messrs. Chambers 
Wharf and Cold Storage Company, London. This 
equipment includes a four-cylinder Polar sleeve-valve 
compressor, direct-coupled to an electric motor. The 
earlier plant installed, which included two twin-cylinder 
compressors, was also supplied by this company. 








THE AssocIATION OF SUPERVISING ELEcTRICAL ENGI- 
NEERS.—Mr. Harold Hobson has been _ re-elected 
president of the Association of Supervising Electrical 
Engineers, Aldwych House, Aldwych, London, W.C.2, 
for a further year. He will deliver his presidential 
address in October on his return from the World Power 
Conference in the United States. 


Pir-Rescur Van.—A 2-ton Bedford chassis, operated 
by the Mansfield Woodhouse Miners’ Rescue Station, has 
recently been fitted up to deal with urgent pit rescue 
work. The complete equipment includes respiratory, 
rescue and resuscitating apparatus, stretchers, liquid-air 
containers, lifelines, electric and flame safety lamps, 
foam generators and extinguishers, a portable fire-fighting 
pump, and first-aid kit. Directly an emergency rescue 
call is received, the van can be driven to the site of 
the accident with a team of men specially trained in all 
branches of colliery-rescue work. Bedford vans are also 
used for similar work at the Ilkeston and Chesterfield 
rescue stations, these stations, in addition to the one 
mentioned, being maintained by the North Midland Coal 
ers’ Rescue Stations, Limited. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Steelwork for a foot-bridge at Mossel Bay, an extension 
to Braamfontein foot-bridge, and an extension to Drie- 
hoek subway. South African Railways and Harbours, 
Johannesburg ; July 6. (T. 30,276.) 

Portal Travelling Jib Crane, two-ton, electric, level- 
luffing, complete with spare parts, for Newton King 
Wharf. New Plymouth Harbour Board, Moturoa, 
New Plymouth, N.Z.; August 27. (T. 30,279.) 

Deep-Well Pump, complete with electric-motor driven 
power head, automatic float starter, all tubing, including 
working barrel and pump rods, and strainer. Public 
Works Department, Wellington, N.Z.; July 6. (T. 
30,280.) 

Diesel-Electric Generating Set and switchgear. 
Works Department, Wellington, N.Z.; July 7. 
30,281.) 

Centrifugal Pumps, two, electrie-motor driven, low- 
head, complete with all necessary electrical equipment. 
Public Works Department, Wellington, N.Z.; July 7. 
(T.Y. 30,282.) 

Shovels, Spades, Picks, and other tools. Argentine 
State Railways, Buenos Aires; June 30. (T.Y. 30,294.) 


Public 
(T.Y. 








BOOKS RECEIVED. 


R.M.S. Queen Mary. A Record in Pictures—1930 to 
1936. Photographed by Stewart Bate and others. 
Introduction and descriptive notes by GEORGE BLAKE. 
London: B.T. Batsford, Limited. [Price 2s. 6d. net.} 

Eigenschaften der Farbfullstoffe in technischer und wirt- 
schaftlicher Beziehung. By Pror. Dr.-Inc. H. WAGNER. 
Berlin: V.D.1.-Verlag, G.m.b.H. [Price 65 pfennigs.] 

A Manual of Photo-Elasticity for Engineers. By Pro- 
ressor L. N. G. Firon. Cambridge: The University 
Press. [Price 5s. net.] 

United States National Bureau of Standards. Circular 


C410. National Standard Petroleum Oil Tables. 
Washington: Superintendent of Documents. [Price 
20 cents.] 


The Oil and Petroleum Year Book, with which is incor- 
rated The Oil and Petroleum Manual, for 1936. 
ompiled by Wavrer E. SkinnER. London: Walter 

E. Skinner. [Price 10s. net.] 

Canada. Department of the Interior, Dominion Water 
Power and Hydrometric Bureau. Water Resources 
Paper No. 68. Surface Water Supply of Canada. 
Arctic and Western Hudson Bay Drainage (and Missias- 
sippi Drainage in Canada) in Alberta, Saskatchewan, 

anitoba, and Western Ontario. Climatic Years 1929 
to 1930 and 1930 to 1931. By J. S. Tempsst, O. H. 
Hoover, and D. B. Gow. Ottawa: Dominion Water 
Power and Hydrometric Bureau. 








LAUNCHES AND TRIAL TRIPS. 


** ToRDENE.”’—Single-screw cargo steamer ; triple-ex- 
pansion engine. Trial trip, May 21. Main dimensions, 
396 ft. 5 in., by 33 ft. 2 in. by 26 ft. 10 in. Built and 
engined by Messrs. William Gray and Company, Limited, 
West Hartlepool, to the order of Messrs. Tordene Shipping 
Company, Limited (Messrs. Dene Shipmanagement Com- 
pany, Limited, managers), London. 

‘** Icemarp.”’—Single-screw coal-carrying steamer ; 
triple-expansion engine supplied by Messrs. The North 
Eastern Marine Engineering Company, Limited. Launch, 
May 22. Main dimensions, 269 ft. by 40 ft. by 19 ft. 3 in. 
Built by Messrs. 8S. P. Austin and Son, Limited, Wear 
Dock Yard, Sunderland, to the order of The Gas Light 
and Coke Company, London. 

“ British Guiana."’—Single-screw motor trawler for 
service in the North Sea; six-cylinder Diesel engine 
supplied by Messrs. Ruston and Hornsby, Limited. 
Launch, May 23. Main dimensions, 100 ft. by 21 ft. by 
11 ft. Built by Messrs. Cochrane and Sons, Limited, Ouse 
Shipbuilding Yard, Selby, for Messrs. Grimsby Motor 
Trawlers, Limited, Grimsby. 








Norman Lockyer Lecture.—The twelfth annual 
Norman Lockyer Lecture of the British Science Guild, 
535-7, Abbey House, Victoria-street, London, 8.W.1, 
will be delivered by the Rt. Hon. Lord Rutherford, 
O.M., D.Se., F.R.S., on Thursday, November 12, in 
the afternoon. The lecture will take place in the Gold- 
smiths’ Hall, Foster-lane, London, E.C.2. 





R.M.S. “ QureEN Mary” EXursit AT THE SCIENCE 
Musreum.—A special exhibit of the R.M.S. Queen Mary, 
which will remain on view until July 12, is being held 
in the main entrance hall at the Science Museum, South 
Kensington, London, 8.W.7. The central feature is a 
magnificent 22-ft. model of the vessel, which has been 
lent by Messrs. Cunard-White Star, Limited. A collec 
tion of photographs, showing the vessel at various ap od 
of her construction and while on her trials, and also 
showing technical details and views of her interior, 
are also on view. A model of the first Cunard liner, the 
paddle steamer Britannia, of 1840, which carried 115 
passengers, constructed to the same scale as the model 
of the Queen Mary, is being shown alongside by way of 
contrast, while a representative series of other notable 
Cunard liners, down to the Mauretania, which was broken 








up last year, serve as an historical background. 
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PERSONAL. 


As it has become necessary for Sir WiLtiAM Harr, 
O.B.E., to devote more time to his duties as deputy 
to the Chairman of Traffic Commissioners for the North- 
Western Area, he will cease to act as deputy to the chair- 
man of Traffic Commissioners for the Yorkshire Area, 
and, in his place, the Minister of Transport has appointed 
Mr. WriLtoversy BuLiock to assist in dealing with 
applications in the Yorkshire Area from goods carriers 
for licences under the Road and Rail Traffic Act. 

During the illness of Mr. Jonn Quirey, C.B.E., a 
member of the Railway Kates Tribunal, the Minister of 
Transport has appointed Mr. Joun Pike, 0.B.E., to be a 
temporary member of that Tribunal, 

Mr, Joun Jounson, for many years chief engineer of 
the Canadian Pacific Steamship Services, resigned that 
position on May 31 in order to practise as a consulting en- 
gineer in London, but will continue to act for the Company 
in an advisory capacity. Messrs. Canadian Pacific 
Steamships, Limited, also announce the following four 
speaines. which became effective on June 1: 
Mr. J. A. Sykes, formerly superintendent engineer, Liver- 
fool. to be chief superintendent engineer, Atlantic service ; 

rn. C. G. Ramsay to be assistant to the chief super- 
intendent engineer ; Mr. G. A. Vin, formerly superintend- 
ent engineer, London, to be superintendent engineer, 
Liverpool; and Mr. D. Coupar to be superintendent 
engineer, London. 

Mr. H. WHeEat ey, formerly on the staff of the London 
office of Messrs. William Beardmore and Company, 
Limited, has been appointed London and South of 
England representative for Messrs, Moss Gear Company, 
Limited, Tyburn, Birmingham. 

Messrs, Barrp TELEvision, Limrrep, have removed 
their head office from 58, Victoria-street, London, 8.W.1, 
to Greener House, 66, Haymarket, London, 8.W.1. 
Correspondence of a technical and manufacturing nature 
should be addressed to the company’s laboratories at 
a Crystal Palace, Anerley-road Entrance, London, 

E19, 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel,—Judging from inquiries made at repre- 
sentative steel and engineering works a slight easing in 
activity has developed. Manufacturers do not regard 
this decline with alarm, but, on the contrary, welcome it. 
It will enable them to carry out necessary repairs to 
plant that has been running at full capacity for many 
months past. In addition, it will give them a chance 
to carry out arrears of contracts. Thisslight lessening in 
activity is reflected in a decline in the consumption of 
scrap, and a decline in Sheffield Banking House clearing 
returns. The setback is expected to be of only temporary 
duration, and is due largely to seasonal influences. An 
early recovery is anticipated. Despite this easement, 
many steel and engineering works are well employed. 
Some concerns have operated through the Whitsun 
holidays in an effort to replenish stocks of steel and re- 
lated materials. The steel-producing branches are 
turning out large outputs. he demand for basic steel 
and acid steel reaches a high level. Structural steel is 
an improving market. Angles, bars, and rods are in 
particularly healthy request. Rolling mills, forges, press 
shops, and foundries are satisfactorily employed. A 
better tone exists in the heavy machinery and engineering 
trades. The flow of orders is well up to recent standard. 
Railway rolling-stock requirements are increasing. 
A firm in this area has on hand an order for a winding 
engine for a colliery in Leicestershire, while another 
concern is busily employed in producing furnaces for 
various industrial centres in this country. Shipbuilding 
materials are in strong demand. One of the most pro- 
gressive sections is that devoted to the production of 
electrical equipment, and tramway rolling-stock, rails, 
crossings and points. The Sheftield Corporation has placed 
an order with Messrs. Yorkshire Engine Company 
for a steam shunting locomotive for use at their 
Blackburn Meadows electric power station, In 
addition, they are to place orders for traction lamps, 
files, cables, armature coils, assembled commutators, 
copper rings, cast-steel track shoes, and steel tramcar 
tyres. The lighter trades are busier. Engineers’ small 
tools are in exceptionally heavy demand. 

South Yorkshire Coal Trade.—The coal position as a 
whole has undergone little change. Business remains 
erratic on export account. Inland needs are substantial and 
industrial fuel is in strong demand. Iron and steel works 
in this locality are still big buyers, and the textile trades are 
ty customers. Steam coal is an improving market, 

e housecoal section has developed fresh weakness, 
but foundry and furnace coke are firm. Quotations are : 
Best branch handpicked, 26s. to 29s.; Derbyshire best 
house, 22s. to 23s.; Derbyshire best brights, 198. 6d. to 
2ls.; best screened nuts, 19s. to 20s.; small screened 
nuts, 18s. to 188. 6d.; Yorkshire hards, 19s. 6d. to 20s. ; 
Derbyshire hards, 19s. 6d. to 20s.; rough slacks, Ils, to 
12s.; and smalls, 10s. to Ils. 








AERONAUTICAL ExuHisiTion, Scrence Museum.—A 
special exhibition, which has been formed by the Royal 
Aeronautical Society to mark the 70th anniversary of its 
foundation, is now on view at the Science Museum, South 
Kensington, London, 8.W.7. The exhibition, which will 
remain open until Monday, June 22, comprises aero- 
nautical objets d'art, trophies, medals, engravings, 
stamps, and rare or unique articles connected with 


ballooning and aviation, many of which have been lent 
by private collectors and have not previously been 





exhibited. 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—-A strong tone continues to 
pervade the market, and in most sections of the Scottish 
steel trade there is a state of pronounced activity. In 
recent years there has been an increase in the use of steel, 
adie igh in structural work, and with the improve- 
ment in shipbuilding during the past few months the 
demand all round is decidedly good. New business is 
better and inquiries from overseas are very encouraging. 
Specifications from the shipyards are coming in at a 
steady pace, while the tonnage of steel on order for con- 
structional purposes is considerable. In the black-steel 
sheet trade the position shows little change, and it is the 
home market from which the bulk of the current business 
is still coming. The automobile industry is as busy 
as ever and the demand from that source is extremely 
steady and constant. Galvanised sheets move very 
slowly and there are no signs of any change for the better. 
The following are the current market quotations :— 
Boiler plates, 91. 17s. 6d. per ton ; ship plates, 91. 7s. 6d. 
per ton; sections, 9. per ton ; black steel sheets, 4 in., 
0. Se. per ton, and No. 24 gauge, in minimum 4-ton 
lote, 111. 108. per ton; and galvanised corrugated sheets, 
No. 24 gauge in minimum 4-ton lots, 13. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—The past week has seen little 
change in the state of the West of Scotland malleable- 
iron trade. Fresh business is still somewhat slow, but 
there are quite a number of fairly good orders on hand, 
thus ensuring plant being kept quite well employed in 
the meantime. In the steel bar re-rolling mills active 
conditions are general and heavy bookings are the order 
of the day. Prices are steady and are as follow: 
Crown bars, 10/1. 2s. 6d. per ton for home delivery, and 
W. Se. per ton for export ; and re-rolled steel bars, 91. Ls. 
per ton for home delivery, and 7/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Activity continues in the 
Seottish pig-iron trade and all the furnaces in blast are 
running at full pressure. No slackening in demand 
is recorded nor is any anticipated in the near future 
because of the strong position of the steel trade. As the 
iron founders are experiencing a better run of business 
the demand for foundry grades of iron continues to be 
good. Quotations are without change and the following 
are to-day's rates ;—Hematite, 77s. per ton, and basic 
iron, 72s, 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 8ls, 6d. per ton, and No, 3, 
79s. per ton, both on trucks at makers’ yards. 

Steel Prices Advanced.—At a meeting of the British 
Steel Federation held this week it was decided to advance 
prices forthwith. This increase is long overdue because 
of the steady advance which has taken place in raw 
materials, but producers refrained from making changes 
in prices as long as possible after the promise given to the 
Government, at the time of the institution of tariffs, 
not to exploit the steel consumer, It is quite clear 
now that the economic position of the industry justifies 
to-day’s increase. In the case of ship plates and 
sections it is worthy of note that no change has taken 
place since 1929, and the advance of 12s, 6d. per ton is 
necessary owing to the rising costs of production. 








Tas Insrrrvrion or Enoinerrs (Inp1A), Mysore 
CENTRE.—Since its incorporation in 1920, the Institution 
of Engineers (India), which is modelled on the lines of 
the three great engineering institutions in Great Britain, 
has become a most important body. Its work, however, 
has hitherto been restricted to British India, but with the 
recent inauguration of a branch of the Institution in the 
State of Mysore, it is hoped that it will seon unite 
engineers in every part of India. The work of the 
Institution not only consists in the general development 
of the profession and the establishment of suitable 
training centres, but also in forming a bond between 
English and Indian engineers, thus maintaining a 
definite standard in engineering throughout India, and 
also assisting State and local administrations in specific 
problems. The head rs of the Institution are in 
Caleutta, and a number of local associations are in 
existence in various parts of India. Mysore, with its 
fine systems of roads, railways and irrigation works, 
seems well fitted to be the first Indian State to form a 
local centre. 

Tue Correr Atitoy “ Everpur,”—A copper-silicon- 
manganese alloy which has found wide application in the 
United States during the past 10 years is now available 
as a British product, following the acquisition by 
Messrs. L.C.I. Metals, Limited, Kynoch Works, Witton, 
Birmingham, 6, of the manufacturing and selling rights 
in the United Kingdom. Everdur, as the alloy is called, 
is now produced by Messrs, I.C.I. Metals in the form of 
plate, sheet, strip, tube, -od and wire, in a wide range 
of sizes and tempers as well as in the form of ingots for 
casting. It is claimed that the alloy combines the tensile 
strength of medium and low-carbon steels with the non- 
rusting and corrosion-resisting properties of copper. 
We are informed that it possesses a high fatigue limit, 
good machinability, is non-magnetic, easy to cast or 
to work hot or cold, and can be readily welded by all 
commonly-used methods. It is also stated that its 
strength and ductility increase with decrease of tempera- 
ture, that ite strength is well maintained at tem- 
peratures up to 250 deg. C., and that it offers notable 
resistance to corrosion by such media as acetic acid, 
alum solutions, hot or cold brine, caustic-soda solutions 
up to 50 per cent., dry chlorine, corrosive industrial 
and natural waters, sea water, and cold tanning liquors. 
The properties, applications and methods of working of 
the alloy are deseribed in detail in an illustrated brochure 
recently issued by the company 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—-While new business in 
Cleveland pig-iron is still almost impossible, the recently 
increased make permits the distribution of sufficient 
tonnage to cover the urgent needs of customers. Further 
enlargement of output is necessary to appreciably reduce 
the heavy arrears of delivery under existing contracts. 
Local consumers of foundry iron continue to make 
rather extensive use of supplies from the Midlands. 
There are virtually no stocks of Cleveland pig at makers’ 
yards or at consumers’ works. It is difficult to ascertain 
terms on which business might be put through. 

Hematite.—Scarcity of East Coast hematite is seri- 
ous, particularly as demand is increasing, and early 
enlargement of make seems unlikely. The light stocks 
at the blast furnaces are needed mainly for use by pro- 
ducers’ own consuming departments and may be cleared 
almost at any time, while the insufficient thake is taken 
up as it beeomes deliverable. Second hands are well 
bought, but have great difficulty in obtaining supply of 
even small parcels long overdue for delivery. Announce- 
ment of advance of 3s. 6d. in prices was not unexpected, 
and raises fixed minimum quotations to the bases of 
No. 1 grade of iron at 80s. 6d. for delivery to North- 
umberland, Durham and North Yorkshire. The second 
cargo—1,500 tons—of the 4,000 tons sale of East Coast 
hematite to America, fell due for shipment this week. 

Foreign Ore.—There is little activity in the foreign ore 
market, but some contracts are approaching completion 
and negotiations for future requirements may soon be 
re-opened. Merchants expect values to rise and con- 
sequently are not pressing sales at current prices. 
Deliveries against old contracts continue heavy. Last 
month's imports totalled 155,933 tons, compared with 
136,251 tons in April. 

Blast-Furnace Coke,—Makers of Durham blast-furnace 
coke have heavy orders to execute and could readily 
arrange further contracts at recognised market quotations, 

Manufactured Iron and Steel.—The various branches of 
the finished iron trade are well employed, and there are 
good inquiries, in the market, for nearly all descriptions of 
material. Semi-finished steel is, perhaps, a little less 
searce than recently, but re-rollers could still do with 
larger supplies. Producers of some descriptions of 
finished steel are behind with deliveries and are reluctant 
to enter into further commitments. Heavy tonnage of 
finished iron and steel is going into use for shipbuilding, 
engineering work and structural undertakings. The 
12s, 6d. rise in prices of plates and sections had been 
generally expected and is of little present consequence 
as buyers are well covered beyond the end of the year. 
For home business, principal market quotations are: 
Common iron bars, 101. 2s. 6d.; packing (parallel), 9. ; 
packing (tapered), 10l.; steel billets (soft), 54. 17s. 6d. ; 
steel billets (medium), 7l. 2s. 6d.; steel billets (hard), 
7l. 128. 6d. ; iron and steel rivets, 12/. ; steel boiler plates, 
91. 178. 6d. ; steel ship plates, 91. 7s. 6d. ; steel angles, 91. ; 
steel joists, 91. 7s. 6d.; heavy sections of steel rail 
8l. 10s. for parcels of 500 tons and over, and 9. for smaller 
lots; and fish plates, 12/. 10s. Black sheets (No. 24 
gauge) are 111. 10s. for delivery to home ctistomers and 
91. 15s. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge) are 13/. 10s. for delivery 
to home customers and Ill. 15s. f.o.b. for shipment 
overseas. 


Secrap.—British iron and steel scrap is in good demand 
in spite of extensive use of foreign material. Heavy 
steel now commands 60s.; light cast-iron is quoted 54s. 
to 558.; heavy cast-iron is quite 62s. 6d. ; and machinery 
metal is in demand at 65s. 


Tees Iron and Steel Shipments.—Total shipments of 
iron and steel from the Tees during May reached 43,319 
tons—the heaviest monthly loadings this year. Notable 
is the high proportion of steel shipped to overseas des- 
tinations. Pig-iron shipments were again restricted by 
local works absorbing so much of the production ; but a 
cargo of 1,000 tons of hematite pig was cleared for 
America. Of the 3,283 tons of pig-iron loaded last 
month 1,573 tons went coastwise and 1,710 tons went 
abroad. America was the largest buyer taking 1,000 
tons. Scotland, usually the main purchaser, accepted 
951 tons; while Finland received 250 tons; Belgium, 
159 tons; and Japan, 150 tons. Shipments of manu- 
factured iron and steel totalled 40,036 tons of which 15,145 
tons went coastwise and 24,891 tons to foreign ports. 
Southern Rhodesia with an import of 304 tons was the 
largest buyer of manufactured iron. Among the 
— customers for steel were : Denmark, 5,152 tons ; 

ndia, 2,597 tons; Union of South Africa, 2,206 tons ; 

China, 1,870 tons; Northern Rhodesia, 1,621 tons; 
Canada, 1,573 tons ; Straits, 1,368 tons ; and Portuguese 
East Africa, Iraq, Japan and Southern Rhodesia each 
over 1,000 tons. 








Exutsirion or Burtpers’ Materiats at Tet Aviv.— 
A permanent exhibition of builders’ materials has been 
organised at Tel Aviv by the Palestine Association of 
Engineers and Architects, which body had previously 
equipped a laboratory for testing materials also at Tel 
Aviv. Some 600 different products have been collected 
and arranged in such a manner that they can be examined 
systematically and reference made to technical informa- 
tion, tests and analyses. A detailed catalogue has been 
compiled, while a comprehensive collection of catalogues 
received from firms in Palestine and abroad is also 
available. At a later date, we understand that the 
| exhibition will be moved to the Engineers’ House now in 
process of completion. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—As a result of the holiday 
interruption, operations are on a very quiet scale on 
the Welsh steam coal market this week. Demand from 
most of the overseas markets is almost at a complete 
standstill, whilethe amount of inquiry circulating for the 
forward positions is very disappointing. Despite the 
lifeless condition of the market some firm features are 
stillin evidence. These, however, are due to the present 
restricted outputs rather than to any improvement in 
demand. The pits are closed on the first three days 
of this week for the usual Whitsun holidays and, as a 
result of the continued quietness of trade, several of them 
will remain idle for the rest of the week. Business 
with Spain remains difficult owing to the delay in obtain- 
ing payment for coal already supplied, and in several 
cases debts contracted by Spanish importers nine months 
ago are still outstanding. Local exporters are now 
pressing for a more satisfactory system for payments 
than the present Clearing House arrangement, which was 
constituted early this year, and which they feel has failed 
in its object. Fresh contract business received during 
the week is almost negligible and only a few small! 
inquiries are circulating. The Palestine Railways are 
inviting prices to be submitted by June 30 for the supply 
of 6,000 tons of Welsh large coals. An order for 23,000 
tons of bunker coals has been received by local exporters 
by a Portuguese shipping company. Large coals move 
off very slowly at easy prices and collieries continue 
to carry heavy surplus stocks. The demand for cobbles 
also remains very restricted and excessive supplies ar 
available at weak values. There is still an acute 
shortage of the small and sized grades, and stems, par- 
ticularly for the washed descriptions, will be difficult to 
secure for some time ahead. Prompt business for these 
classes is almost impossible and consequently recent 
prices are fully upheld. Throughs meet a steady 
request and are firm. Cokes remain active and the 
limited supplies available command high prices. 

Iron and Steel Trade.—Operations in the iron and steel 
and allied trades of South Wales and Monmouthshire 
this week are maintained on a satisfactory scale and 
most of the concerns are favourably placed. The new 
electrically-driven steel mill at the Albion Steel Works, 
Briton Ferry, was put into operation last week. It takes 
the place of the old mill which was demolished at the end 
of last year, and will produce 4,500 tons of steel bars or 
billets a week compared with a former output of 2,00 
tons. 








French Founpry Association.—The annual con- 
ference of l’Association Technique de Fonderie will be 


held at Lille from June 25 to 28. 


INTERNATIONAL CONGRESS ON GLAss.—At the invita- 
tion of the Society of Glass Technology, the second 
International Congress on Glass will be held in England 
from Thursday, July 2, until Saturday, July 11. The 
meetings will be held for the most part in London, 
with headquarters at the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, and the remainder 
in Sheffield at the University Buildings. The plan for 
the Congress provides for two days for the reading of 
papers in full sessions, and several days for the dis- 
cussion, in several groups, of a selected number of subjects 
of wide interest to glass technologists. Further parti 
culars may be obtained on application to Professor 
W. E. 8S. Turner, The Society of Glass Technology, 
Darnall-road, Sheffield, 9. 

PortTaBLe TRANSFORMER SuBsTaTION.—The provision 
of a low-voltage electricity supply in quarries and other 
places, which are equipped with light railway tracks, 
ean often be economically effected by a portable 
substation, such as has recently been designed by the 
British Thomson-Houston Company, Limited, Rugby, for 
use in West Africa by the New Consolidated Gold 
Fields, Limited. This consists of a 60 kVA, 3,300/440 
volt, 50 cycle, oil-immersed, self-cooled, outdoor-type 
transformer with tappings giving variations of + 2} per 
cent. and + 5 per cent. on the high-tension side. An 
100-ampere oil circuit breaker with a rupturing capacity 
of 50,000 kVA is mounted in a pocket on the transformer 
tank, the connections between it and the transformer 
being totally enclosed. It is provided with three over- 
load trips, and its tank can lowered for inspection 
without dismantling the equipment. The high-tension 
supply is brought to the truck on which the transformer 
is mounted by a heavily-armoured flexible cable, which 
terminates in a box. This box is connected to a second 
box, from which a cable is run to the sealing chamber 
on the circuit breaker. On the low-voltage side the 
transformer is connected to a four-pin plug and socket of 
the mining type. All the equipment is totally enclosed, 
and complete facilities for earthing are provided. The 
truck is provided with a screw-down brake which acts 
on all four wheels, and with a steel canopy to protect the 
equipment from tropical sun, rain or falls of stone. 
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THE EXPERIMENTAL DEVELOP- 
MENT OF ANCHORS FOR SEA- 
PLANES.* 


By Wrnc-Commanper D. F. Luckie, R.A.F. 


THERE is no doubt that many are very familiar 
with the different types of anchor in general use. 
These are the stocked or fisherman’s anchor, the stock- 
jess anchor, and the mushroom anchor, and the descrip- 
tion given below of their behaviour is based on obser- 
vations made at Felixstowe. 

A type of stocked anchor, known as the Admiralty 
plan anchor, was experimented with. It is now 
obsolescent in weights exceeding 16 cwt. The important 
parts of the anchor are the shank, the crown, the fluke 
arms, the fluke palms, the bills or beaks, the stock, 
and the shackle. In use the anchor is intended to lie 
with its stock horizontal and with at least one fluke 
buried, It has been found that the common stocked 


Fig-8. 
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anchor penetrates more and more deeply into the sea 
bed, if continuously dragged, to an extent depending 
upon its shape and the nature of the sea bed. It may 
eventually become completely buried if the bed is soft 
enough for the cable to cut through, yet firm enough 
for the anchor to obtain a good grip. In these con- 
ditions the holding force is relatively very large indeed, 
and the anchor may prove difficult or impossible to 
break out. 

The stockless anchor was also tested. The important 
parts are the shank, the head, the flukes, the tripping 
palms, and the shackle. The complete head, including 
the flukes and palms, is hinged to the shank and can 
tumble to either side of the latter. Several different 
types of stockless anchor tested at Felixstowe have all 
proved to be unstable. If a stockless anchor is con- 





| veniently defined as the holding force under specified 
conditions divided by the weight. It is apparent that 
the holding-force/weight ratio depends not only upon 
the shape of the anchor but upon the length and weight 
of the cable, the depth of the water, and the nature of 
the sea bed. The length and weight of the cable, in 
relation to the depth of water, determine the angle 
which the foot of the cable makes with the horizontal, 


the sea bed by the upward component of the tension 
in the cable. An anchor should bite quickly into the 
sea bed, that is to say, it should develop a good holding 
force without dragging very far. It is also desirable 
that an anchor should well maintain its holding force, 
although being continuously dragged. It has been 
found, for instance, that the holding force of a mush- 
room anchor increases up to a point, and then falls off 


of a stockless anchor varies continuously in a well- 
defined cycle. 
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Fig. 19. 


(3) Ease of Handling.—The ease of handling an 
anchor depends partly on the anchor itself and partly 
on the other equipment provided, An anchor should 
be easy to stow, easily unshipped ready for use, easily 
cast, and easily weighed and hoisted without risk of 
injury to the crew, or damage to the craft, even in rough 
weather. When its cable is vertical, or nearly so, the 





tinuously dragged one fluke penetrates the bed. At a 
further stage the anchor eventually rolls right over, 
the head tumbles the other way, and the cycle begins 
again. It was found that the period of this motion 
is slower in soft than in hard beds, but the motion 
occurs in soft mud as well as in a sand and shingle 
mixture. 

Another series of tests was with a mushroom anchor 
consisting of three important parts only—the shank, 
the head, and the shackle. This type of anchor has | 
been found to have a, poor power of penetration and | 
will only dig into a very soft bed. Further, if artificially | 
embedded in friable material, the head becomes solidly | 
packed, and the anchor drags to the surface, so that the | 
holding force falls off, and eventually becomes almost | 
zeTO. 


r | 
An anchor for a seaplane should satisfy the same | 


general requirements as an anchor for a ship, but the | 
desired characteristics are not necessarily held in 
the same order of importance. The general require- | 
ments are taken to be :— 
(1) Reliability—This means certainty of perform- | 
“nce under any reasonable conditions and includes 
mechanical reliability. It is essential that the working 
parts, if there are any, should remain free in any sort 
of sea bed, and not be put, out of action by the ingress | 
of foreign matter or rough ing 
(2) Efficiency.—The efficiency of an anchor is con: | 





anchor should readily release its hold, and come away 

| without bringing much of the bottom with it to 
increase the load on the hoisting gear, and befoul 
the craft. 

(4) Exemption from Tripping.—Because of the vary- 
| ing directions and strengths of wind and tide, an 
anchored craft frequently circumscribes or over-rides 
its anchor. When this happens any portion of the 
anchor protruding above the sea bed is likely to be 
fouled by the cable, but the anchor should be shaped 
so as not to be readily tripped, or lifted from the sea 
bed, in this way. 

(5) General_—Other requirements such as adequate 
strength, simplicity, and ease of manufacture apply 
with greater or less force to any engineering product, 
and need not be discussed. 

The first steps which were taken at Felixstowe 
towards developing anchor equipment sufficiently 
light, strong, and effective to be suitable for carrying 
in a seaplane, were made in 1926 by Flight-Lieutenant 
B. C. H. Cross, now of Imperial Airways, Limited. The 
series of experiments begun by this officer were continued, 
and their results* analysed, by Mr. L. P. Coombes, now 
of the Royal Aircraft Establishment. It was realised 
at the outset that what was wanted for a seaplane was 
a reliable anchor having, above all, a high efficiency, 
or a large holding force for a given weight. As a crude 
illustration of the importance of economising in the 





* Paper read before the Institution of Naval Architects 
on Friday, April 3, 1936. Abridged. 





* “ Anchors for Use on Flying Boats,”’ Aeronautical 
Research Committee, R. & M., 1449 (1931). 





and affect the tendency of the anchor to be lifted from | { 


with continued dragging, and that the holding force | p 





62 


weight of equipment carried by an aeroplane, it may 
be said that a l-cwt. anchor takes the power of a 
medium-sized motorcar to keep it in the air, allowing 
for the increase of structure and power-plant weights 
which result from such an increase of load. 

The experiments at Felixstowe were begun by the 
collection of a number of small anchors of different 
types, including most or all of those in use in the R.A.F. 
or seaplanes and small surface craft. There were 
several variations of the common stocked anchor, 
one or two stockiess anchors, and one or two experi- 
mental anchors, having more than two flukes, and 
resembling grapnels. In order to test the holding force 
of each anchor, a trestle was erected on the beach. 
The anchor under test was dropped inshore from a 
dinghy, and its hemp cable. taken over a pulley on 
top of the trestle. The force in the cable was applied 
y hanging sandbags of known weight on to the end 
of the cable, the anchor being dragged towards the 
beach by this means. In 1929 and subsequently, 
instead of being pulled in towards the beach, the anchor 
was dragged along the beach parallel to, and just 
above, the water’s edge, on a falling tide. It was 
thought that this routine resembled working conditions 
sufficiently closely, and it enabled the behaviour of the 
anchor to be studied. The conclusions reached from 
the tests carried out with the original technique were : 
(1) The common stocked anchor was the best to develop 
for use with seaplanes. (2) The anchor should have a 
relatively long shank, and the flukes should be set at 
a rather smaller angle than usual. The flukes should 
have large palms and sharply pointed bills. 

The Felixstowe Mk. XIla pattern of seaplane 
anchor shown in Fig. 8, annexed,* has been that most 
commonly used with R.A.F, seaplanes in recent years. 
This variety of the stocked anchor was designed at 
Felixstowe in 1927, and was originally intended for a 
flying boat displacing about 7 tons, and having a wing 
area of 1,450 sq. ft. The design was guided by the 
conclusions reached from the early experiments. The 
Mk, XII anchor is forged from mild steel, and weighs 
from 65 lb. to 72 lb. The length of the shank is about 
1-7 times the span across the bills, and about 1-4 times 
the length of the stock. The large palms are set at an 
angle of 364 deg. to the centre line of the shank, and 
are bolted to the fluke arms. The stock folds against 
the shank in the usual manner, and the crown may be 
detached from the shank for shipment or stowage. 
Although the design of the anchor can perhaps be 
adversely criticised in some respects, the anchor 
itself has given very satisfactory service even when 
used with larger seaplanes than those for which it was 
intended, 

On test, the Felixstowe Mk. XIIa anchor gave a 
holding force in excess of any other available anchor 
of comparable weight. In recent tests the holding- 
force/weight ratio with a virtually flat pull proved 
to be about 174, as against something like 74 for a good 
commercial stockless anchor, and about 124 for a good 
commercial stocked anchor under similar test con- 
ditions—that is, above the water’s edge on a sand and 
shingle beach, Tests carried out comparatively 
recently in the mud bed of Harwich Harbour from a 
motor-boat show that, in general, the holding forces 
obtained there are greater than those meas on the 
beach by the order of 50 per cent. The author does 
not think the difference between the beach and harbour 
results is accounted for by a necessary difference of 
technique, but by the difference between the beds. 
A good average value of the holding-force/weight 
ratio of the Mk. XIIa anchor in Harwich Harbour, 
when using a cable long enough to give a virtually flat 
pull, was found to be 25. 

A series of tests on the scale effect on anchors was 
made, and comprised both full-size and model experi- 
ments. It was found that the holding forces of the 
full-size and fifth-scale models, with any angle of cable, 
were in proportion to the weights of the models, that 
is, to a linear dimension cubed, or as 125 is tol. The 
results obtained from the half-scale model on the full- 
size beach were not, however, in conformity with the 
others, the holding force being relatively low. From 
this it was deduced that the particles of the test bed 
must either be related to the size of the anchor tested 
or else be relatively minute. The scale-effect experi- 
ment made with geometrically similar models allowed 
no distinction to be drawn between the effect of weight 
and the effect of size on the magnitude of the measured 
holding force, but another experiment, which formed 
part of the research programme, was made after 
loading the fifth-scale model with lead. This brought 
evidence that the size of the anchor was very much 
more important than the weight. Implicit in the 
conclusions reached from the systematic tests is the 
notion that weight of itself is of little importance in 
contributing to the holding force of an anchor, which 
means that the anchor should be of the lightest’ con- 
struction consistent with adequate strength. In other 








*{ Reproduced by permission of H.M. Stationery Office. 
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words, there was a good prospect of attaining the | 
objective of a high holding-force/weight ratio, by | 
regarding the anchor as an implement which would | 
bury itself in the sea bed by mechanical means, and | 
not because of its deadweight. 


and is about four times as weak as its smaller pro- 
totype. It is possible, however, that the robust pro- 
portions of the smaller anchors have been found desir- 
able in marine practice for reasons other than to with- 


A study of Rankine’s | stand working loads. Considerations of rough handling, 


theory of earth pressure as applied to the design of | wear and tear, corrosion and rapidity of sinking, are 
retaining walls, and of the more recent work by Pro- | all opposed to the weight economy, which is of primary 


fessor Jenkin and others, leads to the theory that the | 
holding forces of similar anchors similarly disposed to | 
the surface of a given sea bed are in proportion to the 
cubes of the characteristic linear dimensions of the | 
anchors. The described experiments gave support to | 
this theory. 

The early scale effect tests were more recently 
continued, using special apparatus for model tests. For 
these new experiments a test tank and a number of 
models were made. The tank is 15 ft. long, 3 ft. wide, 
and 2 ft. deep inside and was more or less watertight, 
so that representative sea beds could be put into it, 
and model anchors tested under different conditions. 
A light trolley, carrying a spring balance and towing 
gear for the model anchor, runs along rails bolted to the 
sides of the tank. The trolley is hauled along by a 
hand winch bolted to one end of the tank. One series 
of model anchors consisted of 4-scale, }-scale, 4-scale, 
and }-scale models of a 214-lb. full-size anchor, very 
similar to the 70-lb. Mk. XITa anchor, the smallest 
model being about 44 in. long and the largest about 
18 in. long. Two series of tests were carried out in 
sand which had been passed through a }-in. mesh 
sieve. The first series of tests was made in naturally 
moist sand, and the second in flooded sand. The models 
being geometrically similar, it does not matter whether 
the results are compared on a weight or on an L* basis. 
The results of the tests in sand confirmed those obtained 
earlier. Further tests were made with the same models 
after the sand in the test tank had been replaced by 
mud dredged from Harwich Harbour. The results of 
the tests in mud were plotted logarithmically and 
brought more evidence of the validity of the L* law. 
The points thus plotted included results obtained from 
lightly constructed and heavily constructed models 
of the same overall dimensions. The heavier of the 
models weighed about six times as much as the lighter, 
but the measured holding forces were nearly the same, 
the results again showing that weight as such is not 
important in contributing towards the holding force 
obtainable, whether in mud or sand. Before leaving 
this side of the subject, it must be remembered that the 
simple truth of the L* law depends on anchors of 
different sizes taking up the same attitude in relation 
to the bed. 

In order to determine whether the holding force of 
an anchor in other beds could be predicted from the 
holding force on the Felixstowe beach, tests of four 
different anchors were carried out in 1932. Each of 
the four anchors was cast astern from a drifting motor- 
boat, with various lengths of cable, and over sea beds 
of mud, shingle, and hard sand. After an interval to 
allow the anchor to bed in, and the slack of the cable 
to be taken up, the motor-boat engine was slowly 
opened up until the anchor broke out. The force in 

cable was measured by a spring balance, and its 
maximum value was called the anchor holding force. 
It was found impracticable to follow closely the tech- 
nique of the beach tests in which the anchor is very 
slowly and steadily dragged. Many tests were made, 
but the results were erratic. From them it was decided 


it was not then possible to predict the holding force | pa 


of an anchor in one sort of ground from the results of 
tests in a different sort of ground. It was, nevertheless, 
interesting to find that hard sand was a much better 
holding ground than the mud bottom of Harwich 
Harbour, provided the anchor had good penetrative 

wers. From the tests in different sea beds it was 
earned, among other things, that stocked anchors 
were likely to be more efficient than stockless anchors, 
irrespective of the kind of sea bed. It was also 
learned that a small anchor made wholly of light alloy 
was not likely to be dependable, no matter what the 
shape of the anchor might be. 

While the experiments which have been described 
were in progress, and arising out of the foreseen con- 
clusion that the validity of the L* law was likely to be 
well established, some theoretical work was done to 
determine how the weight of an anchor depended 
upon its size for a given load factor and maximum 
permissible stress. It was immediately obvious that 
the essential weight of an anchor would increase at a 
greater rate than the holding force as the size of the 
anchor increased. The investigation showed that in 
a series of anchors which are geometrically similar in all 
respects the larger are relatively weaker than the smaller 
in proportion to the linear scale. Rough stress calcula- 
tions show, for instance, that the smallest Admiralty 
Plan stocked anchor for ships is about eight times as 
strong as a seaplane anchor of about the same size 
designed at Felixstowe, although the seaplane anchor 
has given satisfactory service. On the other hand, the 





largest Admiralty Plan stocked anchor has a load factor 
only equal to about twice that of the seaplane anchor, | 


importance in a seaplane anchor. 

Although it was found that the efficiency of the com- 
mon stocked anchor could be greatly improved by 
refinement of design, it was desired to produce an 
equally or more efficient shape of anchor, one easier to 
stow, and less likely to be tripped by an overriding 
cable. By far the most ingenious of the attempts 
made to produce a new type of anchor to satisfy the 
requirements has been made by Professor G. I. Taylor. 
This is known as the C.Q.R. anchor. Tests at Felix- 
stowe have shown that in hard beds and with flat 
cable angles this anchor is more efficient than any other. 
It is evidently free to penetrate deeply because it is 
not handicapped by the presence of any stabilising 
organs and is able to worm itself into the bed. Tests 
at Felixstowe have shown the efficiency .of. small 
C.Q.R. anchors in hard beds to be about twiée that of 
Felixstowe developments of the .common stocked 
anchor, Tests of the anchor in mud have frequently, 
but not invariably, produced equally good results. A 
number of C.Q.R. anchors are in use for yachts, and it 
would be of interest to know more of the yachtsman’s 
practical experience of it. The anchor is exempt 
from tripping by its own cable, and the absence of any 
stock reduces the bulk of stowage required. 

Before the advent of the C.Q.R. anchor, attempts 
had been made at Felixstowe to uce a satisfactory 
single-fluke anchor, but none of the embryo designs 
was sufficiently promising for further development 
until towards the end of 1933. At this time an attempt 
was made to turn the characteristic instability of the 
stockless anchor to a useful purpose, in a new — 
called the Felixstowe Mk. DL anchor, by adding to the 
crown of a single-fluke anchor a cross bar or stock, 
like that of a Chinese anchor, but ip each end 
an auxiliary fluke, as shown in Fig. 19.* auxiliary 
flukes resemble those of a stockless anchor, but are 
fixed and do not tumble to either side of the shank. 
Tests of a model of this shape confirmed the prediction 
that the anchor would be stable in the ing attitude, 
with the main fluke downwards, and unstable in any 
other attitude. In the upside-down attitude, with the 
main fluke upwards, and with the cross bar exactly 
horizontal on a level sea bed, the anchor is in unstable 
equilibrium, and if dragged quickly rolls to the working 
attitude. The cross bar is usually hinged, or made 
detachable, in the small anchors which have been made 
for internal stowage in flying boats, but in one instance 
we found it possible to adopt a modified form of hawse- 
pipe stowage forthe anchor. In parentheses, it should 
be said that hawsepipe stowage for flying-boat anchors 
is only worth while if the whole anchor can be lodged 
in a recess and covered by a hatch. This is essential 
for reasons of air resistance, and is the practice in some 
American flying boats. 

The advantages aimed at in the Mk. DL anchor were, 
briefly: (1) A saving of weight by doing away with 
one of the two main flukes and lightening the shackle 
end of the shank. (2) Practicability of using a vee 
form of hawsepipe stowage. (3) Reduced risk of trip- 
ping by the anchor cable. (4) Elimination of working 
rts. It is expected that the new anchor will rarely 
fall upside down, because of the weight distribution. 
When deliberately placed upside down, the anchor 
does not immediately develop its full holding force, 
and it is necessary to drag the anchor through a dis- 
tance about equal to the length of its shank before the 
main fluke starts to bite. As far as efficiency or 
holding-force/weight ratio goes, on a strictly comparable 
basis in regard to permissible stress and overall size, the 
Mk. DL anchor is shown by some tests in a hard bed 
to be less efficient than the C.Q.R. anchor at long scope, 
but more efficient at short scope. 

Following tests of a commercial mushroom anchor 
a test was made with one having a vented crown. The 
commercial anchor proved to have,no power of penetra- 
tion whatever into a hard bed. It was, therefore, buried 
artificially and then dragged. It showed a rather poor 
holding force, which decreased continuously because 
the anchor came to the surface when dragged. This 
behaviour was attributed to the formation of a stable 
wedge of the material of the bed inside, and forward of, 
the head of the anchor. It was then thought that this 
wedge might break up if the head of the anchor were 
vented at the crown like a parachute, but with a rela- 
tively large hole. When a model weighing about 
1} Ib, was tested in sand it quickly buried itself, a stable 
wedge formed as before, and the model came to the 
surface again. In mud, however, the model continued 
to penetrate, the material of the bed feeding through 
the vent, and a holding force of over 100 Ib. was 
obtained, showing a very high efficiency. 





* Reproduced by permission of H.M. Stationery Office. 





From. time to time experiments have been made 
at Felixstowe to determine the best shape for a common 
stocked anchor. The experiments were made with 
adjustable models, but so far it has not proved practic- 
able to make a complete series of systematic tests. 
There is, as might have been expected, a conflict 
between reliability and efficiency, although this does 
not mean that reliability has been sacrificed in the 
efficient anchors designed at Felixstowe. The efficiency 
of an anchor in a holding-force/weight basis may be 
increased by shortening the shank and stock relative 
to the fluke arms, and thus saving structure weight. 
An over-short shank has the effect of causing the vector 
representing the force in the cable to pass forward of 
the centre of pressure on the fluke so that the crown of 
the anchor tends to ride up, the shank remaining at a 
negative angle. Too large an angle between fluke and 
shank has a similar effect. If a line is drawn across a 
drawing of the anchor in side elevation, so that it 
passes through the eye end of the shank and touches 
the bill, it makes an obtuse angle with the fluke. It has 
been found that the anchor will not penetrate into a 
hard bed, such as the Felixstowe beach, if this angle is 
less than about 115 deg. The stock should not be much 
shorter than the shank, If it is, the anchor may 
remain on its side in a soft bed. 

The Mk. XII anchor, developed at Felixstowe 
from tests in hard beds, is perhaps somewhat short in 
the stock, judging by recent experiments in soft mud. 
The angle between the shank and a tangent to the main 
fluke palms has been the subject of a good many 
experiments, but an early conclusion that this should 
be about 33 deg. for maximum efficiency was not 
confirmed by some recent model tests in sand which 
showed, with a virtually flat cable, an increasing 
efficiency with decreasing angle down to a limit of 
20 deg. This value of the fluke angle was the smallest 
attainable with the adjustable model used. Experi- 
ence with full-size anchors having a small fluke angle, 
such as the C.Q.R. and the Felixstowe Mk. DL, rather 
confirms the idea that anchors with flukes set at a small 
angle are relatively difficult to weigh. There is one 
other feature of design which deserves a word or so, 
and that is the sharpness of the bill. It has been found 
that a sharp bill helps depth of penetration into a hard 
bed considerably, and in the author’s opinion the 
reputed merits of mud as the best holding-ground are 
attributable to the fact that anchors in common use 
are too blunt to penetrate into anything else. The 
author suggests that an anchor will not penetrate into 
hard sand, for example, unless the bill is so sharp 
that a stable wedge of sand cannot form ahead of it. 
This wedge of material must continually crumble if 

netration is to continue, but it will not do this if the 

ill is too blunt. This suggestion does not mean that 
the danger of having oversharp implements aboard a 
marine craft has been overlooked. 

Although the theory of dimensions enables the hold- 
ing force of one anchor from that of another of similar 
shape in the same bed to be calculated, not much has 
been done towards predicting what the holding force 
will be from the physical data alone. There is, how- 
ever, a rough means of comparing differently shaped 
anchors, as well as anchors of different sizes, provided 
the anchors compared are all reasonably effective. It 
has been found that a comparison of different anchors 
may be made on a basis of a product of fluke area and 
depth of penetration. For rough calculation it has 
been the practice at Felixstowe to assume the depth of 
penetration to be equal to the perpendicular distance from 
the shank centre line to the point of the main fluke palm. 
Some recent work in the United States has shown, 
similarly, but probably more exactly, that the holding 
force is proportional to the moment of the shadow of 
the embedded anchor on a vertical plane, about the 
surface of the sea bed. Both these methods are in line 
with the L* theory. 

There is only space to deal very briefly with the 
conflicting ideas of the relative importance of the 
anchor and its cable. As to the notion that the cable, 
rather than the anchor, holds the ship, both theory and 
Felixstowe experiments show that it pays to put weight 
into the anchor proper rather than into the cable. 
The weight of a chain cable is indeed useful in flattening 
the angle at the shackle. A heavy chain cable also 
does useful work in absorbing shocks as the catenary 
dips and straightens, but seaplane operators cannot 
afford dead weight to do these jobs. A virtually flat 
angle at the anchor shackle and very good shock 
absorption can both be more economically attained by 
using hemp or manilla cable up to the largest sizes 
which can be handled and stowed, and by paying out 
all there is, or as much as the scope allows. A few 
fathoms of chain cable may be next the anchor, 
where rope would most likely chafe on the bottom. 
For large seaplanes the author suggests the use of 
stranded wire rope, provided handling difficulties can 
be overcome, because there appears to be little prospect 
of producing a reliable high tensile steel chain having 





anything like the specific strength of wire rope. In 
short, both theory and experiment agree in saying that, 
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for seaplanes at all events, the cable should be as light 
as possible provided that it is suitable for carrying what 
may be a lively load. Possibly a mechanical shock 
absorber would be necessary if stranded wire rope were 
used for an anchor cable, because the cable itself would 
not be a good shock absorber, lacking as it does both 
the weight of chain and the yield of manilla. 

The author wishes to acknowledge with thanks the 
permission given to him by the Air Ministry to publish 
this paper and to state that any opinions which he may 
have expressed are personal and not official. 








HIGH-SPEED FLATTENING 
HAMMER. 


WHEN a welded metal seam, such as the butt welds 
now often found in the bodywork of the motor car, 
is to be finished flush with the surrounding surface a 
considerable amount of time can be saved by hammering 
the weld flat before grinding off, &c. The high-speed 
flattening hammer shown in the accompanying photo- 
graph, and made by Messrs. The High Speed Hammer 
Company, Incorporated, Rochester, New York, U.S.A., 
has, we understand, found favour for carrying out such 
operations. The hammer is mechanically operated 
and delivers blows at the rate of from 500 per minute 
to 850 per minute, according to size. The particular 
machine illustrated is one of the smaller sizes and runs 
at a speed of 600 blows per minute. It is used for 
flattening seams on sheet metal ranging from 0-032 in. 
to 0-0126 in. thick, that is, 20 to 28 American wire gauge. 
The performance of the machines can be estimated from 
the fact that on motor-car bodywork of 20 W.G. a 
production speed of 40 in. per minute can be obtained. 
In a test at this speed the butt-welded seam was first 
trimmed off to within a height of between 0-010 in. and 
0-015 in. above the surface of the sheet and was then 
hammered down. Electrical calibration of the ham- 
mered seam showed a flat surface 0-004 in. to 0-005 in. 
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do not exceed the normal variations in thickness of the 
sheets dealt with. It may be objected that hammering 
the welded seam may result in obtaining an undesirable 
degree of work-hardness, but repeated tests have shown 
that the hammering adds only a little over one-third 
to the degree of hardness set up in the seam by the 
welding operation. 

The construction of the body of the hammer will be 
clear from the illustration. The base is provided with 
a knee with an outer support and is vertically adjustable 
by means of rack and pinion gear. The anvil is carried 
on the knee, the top of the anvil being arranged to be 
midway in the recessed gap behind it. This level is, 
of course, always maintained, the height of the anvil 
holder being arranged to suit the work, that is, if this 
has a deep flange the knee is lowered and the holder is 
prepay wages | lengthened. Attached to the base 
at the top and back is a column in which the gap, usually 
35} in. deep, is formed and which carries the driving 
gear and the cantilever bracket for the hammer. The 
drive in the machine illustrated consists of a 3-h.p. 
motor and belt. Control of the driven shaft is by means 
of a clutch actuated by a horseshoe-shaped pedal at the 
front of the machine. Reciprocating motion is given 
to the hammer beam from the driven shaft by an 
eccentric. The beam is made of hickory and is bolted 
at the fulcrum to a bronze yoke-piece between the arms 
of which, and carried on trunnions, is an assembly of 
solid rubber blocks on the eccentric spindle. The con- 
nection with the hammer at the other end of the beam 
is also made through rubber cushions. The resilience 
resulting from the use of the rubber connections and a 
flexible beam is stated to give a very satisfactory 
hammering action and one which is both smooth in 
operation and under complete control. 

When used exclusively for treating the longitudinal 
seams of circular parts, the machine is built without 
the recessed gap and without the knee. The anvil in 
this case consists of a circular cantilever beam on a 





above the plate. These dimensions, it is stated, 





heavy separate base, on which beam the parts are 


threaded. This class of machine is used for flattening 
the welded seams of containers such as milk cans. These 
are of 16 W.G. steel sheet and are lap-welded. The seams 
are hammered at a rate of traverse of 0-5 in. per second 
and it is stated that they virtually disappear under the 
tool, leaving the welded section no thicker than the 
adjoining wall and with the smooth surface necessary 
to conform with dairy requirements. The largest 
hammer at present made requires a drive of 7} hp. 
and is used for heavy flattening and flanging while it 
is being experimentally tried out for flattening welded 
oom on heavier gauge sheets, ¢.g., those up to fin. 
thick. 








NOTES ON NEW BOOKS. 


Brame’s Fuel has for so many years been a standard 
work that it was a wise decision to revise the third 
edition, published in 1924, and in the fourth, now 
published, to bring it thoroughly up to date. So much 
has happened in the domain of fuel technology in the 
last eleven years that Professor Brame was, we con- 
sider, doubly wise in introducing Dr. King, of the Fuel 
Research Board, as a collaborator. The work, Fuel— 
Solid, Liquid and Gaseous, by Professor J. 8. 8. 
Brame and Dr. J. G. King (Messrs. Edward Arnold 
and Company, London, price 25s. net), attempts, 
with some ambition, to survey the whole field 
of fuel technology; it is, therefore, particularly 
suited to the needs of engineers who desire a know- 
ledge of the broad outlines of any particular branch 
of the subject without delving too deeply into 
the intricacies with which only specialists are at 
home. As a su of our knowledge and 

ractice it fills a place that is occupied by no other 

k. Most of the information is, Nereus question, 
accurate and based upon expert knowledge; much of 
it is clearly founded on personal observation and 
research, some few sections, notably that dealing 
with by-product coking practice, the authors have 
clearly stepped outside their own experience and are 
not quite so reliable. The carbonisation section may 
convey to some the impression that low-temperature 
carbonisation is the most important method of coal 
distillation, and that coke ovens are of aeny 
a> where The gas industry is scarcely mentioned, 
although statistics are given which are sufficient to 
show that it uses more coal than the coke-oven and 
low-temperature industries together. The book is 
divided into four parts. The first deals with solid 
fuels, and after brief mention of wood and peat, 
discusses coal at considerable length, including coal-oil 
suspensions, and pulverised fuel. Coke and the 
methods by which it is manufactured are also briefly 
described. The second discusses liquid fuels— 
fuel oils, and the meth used for their combustion, 
together with the fuels employed in the internal- 
combustion engine. Petrol, benzole, alcohol and the 
light-fuel mixtures, together with the Diesel oils, 
paraffins and other fuels for ignition combustion 
engines, are also considered. Part III is devoted to 
the manufacture and utilisation of us fuels, 
including coal gas (as town’s gas is termed), 
coke-oven gas, water gas, » ee ony gas, the gas resulting 
from the complete gasification of coal, and blast- 
furnace gas. e last part of the book deals with 
some methods of analysis. In view of the wide range 
of the subject and of the d of specialisation which 
is now becoming fashionable in fuel subjects, the 
general accuracy, and the amount of information 
com: into 422 pages are alike remarkable, and 
the k may be cordially recommended to all who, 
without being themselves specialists, desire to know 
something of the subject, whether they be students or 


qualified engineers. 


During the last ten years great strides have been 
made in the study of physical statistics, and the results 
of many investigations on the subject have been 
published. In the volume, entitled 7'urbulenz (Berlin : 
Julius Springer, price 12-50 marks), Dr. Hans Gebelein 
presents an excellent monograph devoted to a study of 
turbulence phenomena from the point of view of 
physical statistics and hydrodynamics. After a brief 
introductory chapter, the author proceeds to discuss 
the elements of probability calculation, the aggregate 
of collective cases, the distribution of probability, and 
the fundamental operations in the estimating of 
probability. A well-reasoned statement is made on 
the present position of classical mechanics and physical 
statistics, incorporating a general account of form 
systems, the ies of stoicheiometric systems with 
n of om, and the relation between physical 
statistics and classical mechanics. In a third section, 
Dr. Gebelein enters into a highly mathematical study 
of the application of physical statistics to hydro- 





dynamic phenomena and classic hydrodynamics in 
general, including a study of objective reality and the 
theory of the i liquid. Sections of outstanding 





merit are devoted to a discussion of the kinetic theory 
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of gases and the theory of the turbulence-tensor. 
Such subjects are reviewed as collective phenomena 
totality, Gauss’ principle of least square for errors and 
theories of viscous liquid and dispersion speeds. 
Reference is also made to the causes of disturbance 
of determinateness in hydrodynamics, the totality of 
the infinitesimal additional speeds, and the occurrence 
of finite stationary periods in hydrodynamics. Other 
sections of the monograph deal with special problems 
relating to turbulence currents, including such cases 
as turbulent currents in circular tubes, the turbulence 
tensor for the circular tube being discussed from the 
mathematical and analytical standpoints, and excellent 
summaries are given of the Prandtl-Karman theory of 
wall turbulence, the effects of wall roughness, and 
the limits of the turbulence-critical Reynolds number. 
Chapter VII is an excellent study of special problems 
relating to turbulence currents and, including the 
cases of convergent and divergent channels, discusses 
the principles of the euisery lapet theory and turbu- 
lence regeneration. The monograph is to be com- 
mended to those who have sufficient mathematical 
knowledge to follow the line of argument in this 
obstruse branch of physical science. 


entitled Industrial Architecture 
(edited by Mr. C. G,. Holmes, with an Introduction 
by Mr. L. H. Bucknell, and published by Messrs. 
The Studio, price 30s.) is simply a photographic 
survey of industrial buildings carried out in Eng- 
land and on the Continent, with descriptive notes 
explaining their general construction and occasionally 
with an indication of the cost in terms of floor 
areas or of the cube. It is written principally for 
the student of architecture and for the industrialist. 
The admirable introduction, which constitutes perhaps 
the most useful part of the book, contains a clear 
summary of the main points to consider in the design 
of industrial buildings and should prove of t value 
to anyone connected with their erection. e basis of 
all good industrial design, namely, that the plan must 
be such as to provide for continuity in the various pro- 
cesses to produce the finished product without waste 
time or effort, is the keynote of this introduction, 
and the writer has not hesitated to condemn designers 
who sacrifice practical requirements for some archi- 
tectural “feature.” His scathing and commonsense 
comments on “all glass”’ staircases which require 
cooling in summer and extra heating in winter should 
be noted by those who must at all costs be “‘ modern.” 
In this era of rapid change in architecture it is difficult 
to maintain a sane balanced outlook, and it is as well 
to have a book such as this where the examples chosen 
do on the whole tend towards simplicity and common- 
sense rather than architectural “ mannerisms.” The 
work of Sir Owen Williams in this country is distinctly 
worth studying, being that of an engineer with imagina- 
tion creating an architecture based on the function 
of the building and the possibilities of the structural 
materials used. His factory for Messrs, Boots, Notting- 
ham, exploits in an original way the amazing possi- 
bilities of reinforeed concrete, Unfortunately the book 
contains few plans, hence the main value of a work 
on this subject has been lost, but the fine photographs 
constitute in themselves a splendid pictorial record 
of recent industrial architecture. 


A recent book 


It will be accepted that the ideal road surfacing 
material will be economical in first cost, and such that 
the amount required for maintenance and requiring to 
be written off for renewals is a minimum ; it will be 
suitable, taking any load required by traffic conditions 
without sustaining damage and at the same time 
without causing damage to the vehicle producing 
such load; the upper surface will be such as not to 
cause skidding and the colour such as neither to cause 
glare nor to leave the boundaries of the road ill defined 
in a bad light; it will be as noiseless as possible, 
impervious to water, and capable of being kept in a 
sanitary condition. 
discussed in Strassen-, Eisenbahn-, Berg- und Tunnelbau, 
which constitutes volume XII of the 4th edition of the 
well-known German publication on reinforced concrete, 
Handbuch far Bisenbetcnbau, This volume replaces 
volume VIII of the 3rd edition, which was published 
in 1922, since which date much progress has been 
made in concrete road construction, more particularly 
in the use of concrete as an upper surface and not 
merely as a foundation for a wearing surface of some 
other material. The new edition of the section, 
covering the subject of roads, will therefore be very 
welcome to those familiar with this useful series. It 
will be hardly necessary to say that the claim is put 
forward that concrete is the ideal material for roads, 
especial emphasis being laid on its suitability under 
weather conditions of every sort. The book is published 
im parts, No. 1 being confined to read construction ; 
the remaining parts will deal with railway con- 
struction, mining, and tunnels. The publishers are 
Wilhelm Ernst und Sohn, Berlin, and the price of the 


Requirements such as these are | 


five parts is 6-60 marks each, with a special reduction 
of 25 per cent. for copies sent to England and to most 
foreign countries. The parts are not sold separately, 
and the whole volume must be subscribed for, bringing 
the total cost to 24-75 marks. 


The engineers’ interest in geometry is mainly con- 
fined to what is known as practical plane and solid 
geometry, in which the principle of orthogonal pro- 
jection plays an important part. A much more general 
view of the subject is obtained if the consideration of 
sets of lines passing through a common point is made the 
fundamental idea, since that conception is the basis of 
projective geometry. Although that idea was for- 
mulated in the seventeenth century, the method has 
become of increasing importance during recent years, 
on account of the use of photography in.air surveying. 
Applications are to be found also in cartography and 
astronomy, which are subjects that touch the sphere 
of civil engineering. For obvious reasons, a drawing- 
board suffices for the application of projective geo- 
metry to many engineering problems, but there is an 
analytical aspect of the matter which offers appreciable 
advantages in the solution of the more advanced type 
of question. In spite of the fact that the subject in 
the main appeals to the pure mathematician, certain 
parts of the study deserve the close attention of engin- 
eering students. Professor L. N. G. Filon has recently 
prepared a fourth edition of his treatment entitled An 
Introduction to Projective Geometry, published by Messrs. 
Edward Arnold and Company, London, at a price of 
16s. net, which should be of particular value to engineers 
who are interested in drawing-board methods of solu- 
tion. Many readers will doubtless welcome the author’s 
modifications with respect to nomenclature and pre- 
sentation of the various parts of the matter, the value 
of which will be manifest to those who studied the 
subject a decade or more ago. Teachers of ee i 
drawing should find this enlarged and revi ed ‘tion 
a valuable aid in their work, for it contains 
900 examples, and a number of very instructive solu- 
tions to problems that enter into engineering science. 
Chapter XV, devoted to projective methods in three 
dimensions, is a concise and adequate discussion of an 
important part of the subject, which remark applies 
also to the following chapter, even if the chief interest 
of the latter is for mathematicians. As a compact 
text-book arranged on modern lines, the volume may 
be recommended unconditionally. 


In the testing of materials of construction three 
distinct phases may be noted. There is, first, the 
research phase in which the purpose is the ascertain- 
ment of the properties of a material of actual or 
potential constructive value. There is, secondly, the 
testing of a material manufactured according to 
specified or implied methods to ascertain whether. or 
not its properties conform to those demanded of it. 
|The third phase is that of submitting finished 
| articles to test without necessarily causing their 
| destruction. While, therefore, the subject as a whole 
is a very wide one for which highly specialised skill 
|and knowledge are required, all such investigations 
| 
|}must be based on measurement of the fundamental 
| stresses and strains and on the general methods of their 
determination, with which every engineer should be 
familiar. In Materials Testing (second edition; New 
York, John Wiley and Sons, Incorporated ; London, 
Chapman and Hall, Limited, price, net, 8s. 6d.) Pro- 
fessors I. H. Cowdray and R. G. Adams have 
endeavoured to put before the student the recognised 
practical methods commonly employed in the study of 
tension, compression, torsion, bending and hardness, 
and of the effects of shock and repeated stress. No 
attempt is made to discuss the theory of stress, and 
| the book is intended to provide practical guidance to 
| those taking a laboratory course. The treatment 
| follows the lines of the progressive application 
of basic and fundamental general principles, and 
special methods of testing which have only limited 
| uses are not included. This has enabled the authors, 
within the small compass of this volume, to give com- 
plete and practical instruction in the essentials. The 
brief but incisive chapter on the preparation of the 
| report of a test is very commendable. Following a 
| description of the universal testing machine, the 
| methods of making tensile, compressive, torsional, trans- 
| verse and dynamic tests are successively described and 
| discussed. The important subjects of test specimens 
and holders or grips receive attention, and there is a 
valuable chapter on fractures. Hardness tests by 
the Brinell, Vickers, Rockwell and Scleroscope methods 
|are adequately dealt with, but it is unfortunate that, 
on page 69, an error in the formula for the Vickers 
Hardness Number should have been overlooked. The 
principal tests, also, of cement, sand, concrete and 
timber are similarly presented, and the book concludes 
with chapters on various measuring instruments and 
the verification of testing machines. 











CATALOGUES. 


Woodworking Machinery.—Dialogue is employed to 
indicate the productive and constructional merits of 
woodworking machinery with integral motor drive 
in a booklet received from Messrs. Wadkin and Company, 
Green-lane Works, Leicester. 

Pumps.—A leaflet by Messrs. Rhodes, Brydon and 
Youatt, Limited, Waterloo Engineering Works, Gorsey 
Mount-street, Stockport, calls attention to the characteris- 
tics of small automatic and non-automatic vertical pump- 
ing units of the sump drainage type. 

Ball and Roller Bearings.—Standard and _ special 
bearings in a large variety of t and sizes, plummer 
blocks, and precision and burnishing balls, are referred 
to in a pamphlet received from Messrs. Ernest J. Jack, 
11, High -street, Camden Town, London, N.W.1. 

Rolling Mills.—Published monthly by Dominion 

ineeri Company, Limited, Montreal, Canada, 
the March issue of this firm’s Dominion Engineer is 
chiefly devoted to a detailed description of a four-high 
cold-rolling mill for the rolling of strip brass, maximum 
width capacity 15 in., maximum speed 500 ft. per minute. 

Machine Tools.—Messrs. Machine Tools, Limited, 
7, Juxon-street, Lambeth, London, S.E.11, have prepared 
a folder detailing 250 new and second-hand machine 
tools from their London stock, comprising lathes, mills, 
gear cutters and planers, drilling, shaping, planing and 
grinding machines, &c. 

Switchgear —Ironclad vertical draw-out switch illars, 
in two sizes up to 3,300 volts, suitable for insta lation 
in factories or sub-stations, where it is required to isolate 
completely the oil-immersed circuit breaker for inspection. 
are dealt with in an illustrated leaflet published by Messrs, 
J. G. Statter and Company, Limited, 82, Victoria-street, 
London, 8.W.1. 

Concrete Structures.—Messrs. The Trussed Concrete 
Steel Com , Limited, Horseferry House, Westminster, 
London, BW have prepared a folder illustrating 
the use of rei d « te in the construction of 
buildings of a municipal nature. In all the cases men- 
tioned, they were responsible for the design and in many 
supervised the erection. 

Superchargers.—The development and application of 
supercharging to internal-combustion engines, aero 

ines, and Diesel engines formed the subject of a 
lecture recently delivered before the “‘ Société des Inge- 
nieurs Civils de France,” by Monsieur Réné Anxionnaz. 
A translation of this has been received from Messrs. 
Rateau, 28, Russell-square, London, W.C.1. 


Electric Motors.—Entitled “‘ About Ourselves,” a brief 
history of the progress and expansion of Messrs. Higgs 
Motors, Limited, Witton, Birmingham, 6, has accom- 
panied revised catalogue sections. These relate to slip- 
ring and squirrel-cage induction motors, protected, screen 
protected and drip-proof continuously-rated induction 
motors, &c., and medium size battery-charging sets. 

Office and Factory Seating.—An informative brochure 
on this subject sent ote Messrs. The Tan-Sad Chair 
Company (1931), Limited, Avery House, Clerkenwell 
Green, estes, E.C.1, points out that one of the most 
serious handicaps in industry arises from fatigue of 
incorrectly-seated workers. Correct seating posture 
has been carefully studied in the firm’s range of products. 


Electric Motors.—Reductions in prices of fractional 
horse-power motors are announced in a leaflet sent by 
Messrs. Asea Electric, Limited, 5, Chancery-lane, London, 
W.C.2, together with particulars of repulsion start 
induction brush-lifting motors, now available in the 
“specially quiet” operating type. Cushion mounted 
capacitor start-and-run motors, also quiet operating are 
described. 

Electric Trucks, d&c.—Messrs. Wingrove and Rogers, 
Limited, Polar Works, Old Swan, Liverpool, have pre- 

an informative and well-illustrated catalogue on 
their B.E.V. electric trucks, electric locomotives, tractors, 
trailers, conveyors, and battery charging equipment ; 
capacities, dimensions, constructional details, and 
maintenance, being clearly set out. Several types, 
for special service, are dealt with. 

Aircraft—Twin-engined aeroplanes of the Dragonfly 
and Grand Rapide types, together with the four-engined 
Express Air Liner, are fully illustrated and described in 
literature received from Messrs. The De Hayilland Air- 
craft Company, Limited, Hatfield Aerodrome, Hertford- 
shire. Designed for commercial and private purposes, the 
accommodation provided is luxurious in a variety of 
designs. Six-eylinder engines of the Gypsy type are fitted. 


Gaskets and Jointing Materials.—Messrs. J. Payen, 
Limited, Church-street, Chiswick, London, W.4, have 
forwarded a revised and enlarged catalogue dealing with 
gaskets and jointing materials in all their many varieties 
for motor cars, motor cycles, commercial yehicles, aero, 
marine and stationary engines, boilers, Xc. Recent 
developments have enabl new items to be added, 
and the installation of an electric muffle of the conveyor 
type in the firm's works ensures perfect annealing and 
avoids the use of water quenching. 


Potentiometers and Galvanometers.—From Messrs. H. 
Tinsley and Company, Limited, Werndee Hall, South 
Norwood, London, 8.E.25, we have received four publica- 
tions. One concerns a precision vernier potentiometer, 
of which twelve sets have already been supplied to the 
National Physical Laboratory. D.C. potentiometers 
and their adjuncts provide the theme for another. 
Progress Sheet No. 13 describes a miniature portable 
reflecting galvanometer, and a portable cross talk mes- 
suring apparatus supplied as a near end measuring set, 
or a distant end terminating set is dealt with in Progress 
Sheet No. 14. 
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THE CUNARD WHITE STAR QUADRUPLE-SCREW 
LINER “QUEEN MARY” —IV. 


WE now conclude our series of articles on the new 
Cunard White Star liner Queen Mary with a descrip- 
In 
connection with this, reference should be made to 
the elevation and plans of the vessel published as 


tion of the accommodation for passengers, &c. 


to public day rooms. 


The lowest stateroom deck; on the sun deck separates an open space for deck 


is E deck, so that virtually the whole of the passenger | games on the starboard side from the dog kennels 
accommodation and the living accommodation for and associated exercising space on the port side. 


the crew is above the water line. 


The side deck spaces between the second and 


The sports deck, as shown in Fig. 3, ante, consists | third funnels are similarly separated by the casing 





Plates XX XI, XXXII and XXXIII with our issue 
of May 15. 


PASSENGER ACCOMMODATION. 


The passenger accommodation of the Queen 
Mary—using the term to denote all the spaces to 
which passengers of one class or another have free 
access—extends over nine decks, and the tourist 
class swimming pool takes in portions of two more ; 
from which it is evident, without going into calcu- 
lations of the actual areas, that the space per 
passenger probably represents a record in the annals 
of ocean travel. The staterooms are distributed 
on seven of the nine decks, only the promenade 
deck, of all the covered decks, being devoted entirely 





Fie. 91. 


Casin-CLass Smoxrne Room. 


in effect of a number of separate deck spaces open to 
the air, and while the funnel casings, water tanks and 
other erections do not permit of unbroken house tops, 
the shelter they afford against the wind of the 
vessel’s passage will, no doubt, be appreciated by 
the users of the tennis courts and other facilities 
for deck games. At the forward end, the bridge 


| structure provides cabin accommodation for the 


captain and deck officers, whose ward room is 
situated immediately forward of the first funnel. 
Three deck tennis courts are arranged abaft this 
funnel, between it and a thwartship house con- 
taining lift motors and various locker spaces for 
the ship’s use. Between this house and the second 
funnel the upper part of the covered squash court 





of the lounge dome, and immediately forward 
of the third funnel another deckhouse extends 
over the full width, providing shelter for the open 
spaces on either side of the funnel. The two engine 
room hatches, and various sanitary and other water 
tanks, are abaft the third funnel, and at the after 
end the deck is completely open for a length of 
about 75 ft. 

At the forward end of the superstructure on the 
sun deck (Fig. 4, anfe) a number of cabin state- 
rooms are arranged. The wireless office, a photo- 
graphers’ darkroom, and sundry other ship's 
rooms are in the same house. The squash 
racquet court and gymnasium are entered from 
this deck. The dome over the cabin lounge 
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occupies the space between the second and third 
funnel casings, and on either side of the engine y ‘TT ) 7 

room hatches are the senior engineer officers’ THE CUNARI W HITE 
quarters, with the engineers’ ward room on the port) .. coo secene , OOD C > 
side abreast of the third funnel. At the after end | CONSTRUCTED BY MESSRS. JOHN 
is the cabin-class verandah grill, with the dome | 

over the smokeroom forward of it, and the verandah | 


grill kitchen on the starboard side. The corres- | 
ponding space on the port side is allocated to a 
wireless transmitting room. On either side of the 
deckhouse there is an open promenade, a view of 
which is given in Fig. 92, annexed, under the | 
rows of davits, connected at the forward end by 
an open walk protected by a steel bulwark, round 
the curved front of the house. At the after end 
of the sun deck a large side to side extension affords | 
an additional space for deck games, overlooked 
by the verandah grill room, which communicates | 
with it by flights of wide steps. 

On the promenade deck, Fig. 5, ante, in a deck- 
house extending for 552 ft., are the spacious public | 
rooms for the cabin-class passengers, the propor- 
tions of which take full advantage of the spaces 
available between the funnel casings. On either 
side a covered promenade, shown in Fig. 93, on this 
page, extends over a length corresponding to that 
of the sun deck and is continued round the curved 
front of the superstructure, where two doors open | 
on to a small open promenade overlooking the fore | 
deck, Inside the semi-circular sweep of the covered | 
promenade is the observation lounge and cocktail | 
bar, an apartment 34 ft. long, 70 ft. wide, and 
12 ft. 6 in. high, with a raised observation platform | 
at the forward end. A passage athwartship behind 
the cocktail bar connects the side promenades 
and also gives access to fore-and-aft alleyways 
on either side of the forward funnel casing, leading 
to the children’s playroom on the starboard side, 
and the lecture room and broadcasting studio 
on the port side. The alleyways are continued 
aft into the main hall and shopping centre, situated 
between the first and second funnels. 

The main hall has an overall length of 111 ft., 
and varies in width to a maximum of 70 ft. At the 
forward end, on the starboard side, is the drawing 
room, flanked on the port side by the library. At 
the after end, against the second funnel casing, | 
a stairway of the full width of the casing leads to 
the main deck. Double doors on either side of the 
hall give access to the covered promenade, and 
abreast of the second funnel casing there are two 
writing rooms, with doors at the after end leading 
to the main lounge, which is the principal centre 
for entertainments, and is equipped with a stage, 
and cinema projection apparatus. The lounge 
occupies the full available width of 70 ft. between 
the covered promenades, and is 96 ft. long. The 
dome, which rises to a height of 26 ft., is carried 
up through the sun deck and sports deck; the 
side windows, looking on to the promenade, 
are 13 ft. high. From the after end of the lounge, 
on either side of the stage, short passages lead 
into the starboard gallery and thence to the ball- 
room, and on the port side, to the long gallery, 
which extends past the ballroom to a point abreast 
of the after engine hatch. Both galleries virtually 
form extensions of the lounge. 

Between the bellroom and the casing of the 
engine hatch is a staircase and lift for the use of 
passengers, and abaft the casing the cabin-class 
smoking room, 42 ft. long and 22 ft. high to the top 
of the dome, extends across the width of the deck- | 
house. Aft of the smoking room a passage athwart- | 
ship connects the two side promenades. This is| 
the limit of the cabin-class accommodation on the | 
promenade deck, the remainder of which is allocated 
to the tourist-class passengers, whose smoking room | 
occupies the after end of the house. The covered | 
promenades are continued to the same point, with | 
a connecting alleyway forward of the smoking room, | 
from which a staircase and two lifts communicate | 
with the tourist accommodation on the lower decks. | 
The after end of the promenade deck is open, with | 
steel bulwarks at the ship’s sides, and open rails at | 
the break of the deck, where two ladders lead down 











Fie. 93. 


to the open tourist promenade at the after end of | the dome of the tourist lounge, on the deck below. 

in arranging 
deck is intended for deck games, and is provided | accommodation for the three classes of passengers 
with a raised central platform on the casing over! has been to place the cabin-class rooms amidships, 


the main deck. The open portion of the promenade|The general plan adopted 
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Caprin-CLass PROMENADE Deck. 


with the tourist rooms aft and the third class 
forward. This assists working arrangements and 
affords definite separation of embarkation entrances 
and promenade spaces. In pursuance of this policy, 


the 
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the rounded fore end of the superstructure on the 
main deck, forming a room roughly semi-circular in 
plan, 80 ft. wide and about 35 ft. long, is allocated 
to the third-class passengers and is fitted as a 
garden lounge (Fig. 6, ante), with double doors lead- 
ing to the open promenade space on the deck 
immediately above the third-class smoking room. 
The promenade is open for the full width of the deck 
at this point, but is virtually divided into port and 
starboard promenades by the large No. 2 hatch, for 
shipping motorcars, and the cargo and baggage 
winches grouped round the foremast. 

From the after bulkhead of the garden lounge to 
a point at frame 83, abaft the engine hatches, the 
whole of the accommodation on both sides of the 
main deck is devoted to cabin-class staterooms, 
entered from port and starboard alleyways extend- 
ing over 500 ft. fore and aft. Many of the state- 
rooms are arranged en suite, or can be so inter- 
connected if desired, and a number are available as 
dining rooms, sitting rooms, or bedrooms at option. 
Aft of frame 83, the main deck forms part of the 
tourist quarters. A covered promenade on either 
side leads aft to an open promenade space. Between 
the side promenades is the tourist main lounge, 
80 ft. long and 70 ft. wide, with a dome over the 
centre space, which can be used as a dance floor. 
At the after end there is a stage, and provision is 
also made for cinema performances to be given 
here. A foyer at the forward end of the lounge 
provides a passage from one side to the other, and 
circulating space in front of the staircase and lifts. 
On the port side, forward of the foyer and entered 
from it, there is a library and writing room, L-shaped 
in plan, and the corresponding space on the star- 
board side is divided to form a children’s playroom 
and a small cocktail bar. 

The division of the three classes on the main 
deck is approximately followed on the deck beneath, 
Which is A deck (Fig. 7, ante). 








Here the forward ' 
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Canin-Ciass Swimmina Poot. 


end of the superstructure is the third-class smoking 
room, with portholes looking out over the some- 
what restricted promenade space in the well which 
separates the superstructure from the forecastle. 
At the after end of A deck there is a second tourist 
lounge, 56 ft. long and 52 ft. wide, approached by a 
small entrance vestibule, and having a short open 
promenade on both sides and abaft it. The space 
between the third-class smoking room and the 
supplementary tourist lounge is again devoted 
entirely to staterooms and a few ship’s offices, with a 
long alleyway running fore and aft on each side of the 
uptake and engine casings amidship. From the 
forward end of the lounge, at about frame 44, to 
frame 83, the staterooms belong to the tourist class, 
and the remainder to the cabin class. There is a 
cabin-class entrance on this deck, forward of the 
second funnel, with stairs and lifts, and the purser’s 
office, post office, bank, and a doctor’s consulting 
room are conveniently grouped around it. A 
number of the staterooms on this deck also are 
arranged en suite. The space amidship between 
the second and third funnels is occupied by a casing 
enclosing the dome over the main restaurant, which 
rises nearly 30 ft. above C deck, on which the 
restaurant is situated. 

The uppermost covered deck which is continuous 
from stem to stern, is B deck (Fig. 8, ante). Imme- 


|diately below the raised forecastle containing the 


anchor gear there are the quarters for seamen, 
forward of which is a paint store. Below the 
well deck there is a clear deck space surrounding 
No. 1 hatch, for handling mails and baggage, 
with two electric mail winches mounted amidship, 
and, in the forward corners, port and starboard, 
the machinery for operating the capstans on the 
well deck. A bulkhead joins the casing of No. 2 
hatch to the ship’s sides, and separates the mail 
handling space from the third-class lounge and 
cinema, each of which is approximately 60 ft. 











long and 30 ft. wide, with an entrance hall en 
suite, 40 ft. by 27 ft. As in the other classes, 
a stage is provided, so that theatrical entertain- 
ments also can be given, A staircase leads down 
to the third-class dining saloon on C deck. 

At the extreme aft end of B deck is situated 
hospital accommodation for infectious male and 
female cases, together with rooms containing capstan 
machinery, emergency dynamos, and sundry stores. 
From this point forward to the after bulkhead of 
the third-class lounge mentioned in the preceding 
paragraph the accommodation at both sides of the 
ship is devoted to staterooms, the tourist rooms 
extending forward for slightly less than 300 ft., 
and cabin-class rooms occupying the remaining 
portion. A few staterooms are placed on the centre 
line, between the casings, but most of this space, 
apart from the dome over the cabin-class restaurant, 
is used for various offices, barber’s shop, beauty 
parlours, &c. It may be mentioned that although 
this is the third deck to be principally occupied by 
staterooms, the portholes are 34 ft. above the 
waterline. 

The greater part of C deck, shown in Fig. 9, ante, 
is reserved for public rooms, the various ship's 
departments associated with them, and crew accom- 
modation. The principal room on this deck, and in 
the ship, is the main restaurant, spanning the full 
beam of 118 ft. and 160 ft. long, the importance of 
which deserves that it should be considered first. It 
is illustrated in Fig. 94, Plate L, and situated between 
the uptake casings of the second and third funnels, 
and is entered from a foyer, also extending across the 
deck, immediately forward of the second funnel. 
In the centre, as previously mentioned, it is sur- 
mounted by a dome rising to nearly 30 ft., but at 
the sides it is divided into alcoves under B deck, 
where the height is 10 ft, 6 in. The alcoves are 
completely separated from each other by screen 
bulkheads between the trunks for the boiler-room 
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air supply and the ship’s sides, but they open on | 
the inboard side into the main restaurant. At the 
after end, on each side, there is a private dining | 


smaller private saloons occupy the corners at the 
forward end. 

On the after side of the foyer is the double stair- | 
case leading to the cabin-class accommodation on 
the upper decks, and opposite to it revolving doors 
give access to the cabin-class swimming pool. Large 
doors in the ship’s sides provide the cabin-class 
embarkation entrances, and two lifts on each side 
of the swimming pool entrance communicate with 
the staterooms and other public rooms above. The 
space abreast of the swimming pool on the starboard 
side is devoted to cabins for the chief steward and 
pursers, but on the port side this space is allocated 
to the Turkish-bath suite, electric baths, masseur’s 
room, &c., which are entered from the balcony 
surrounding the pool. The pool itself is at the 
level of D deck, where also are the 18 dressing 
rooms, arranged under the balcony. The com- 
partment containing the pool is shown in Fig. 98, 
page 631. It measures 60 ft. long and 42 ft. wide, 
the bath tank being 35 ft. long and 22 ft. wide, 
and varying in depth between 6 ft. and 4 ft. 6 in. 
Fig. 99 annexed shows the frigidarium in. the 
Turkish-bath suite. 

A fire-resisting bulkhead divides the cabin-class 
rooms on this deck from the spaces forward of the 
pool, the principal of which is the third-class 
dining saloon, which is entered from each side of the 
main third-class entrance, and extends for the full 
width of the ship. It is approximately 90 ft. in 
length, and practically surrounds the casing of the 
forward funnel uptake. A few third-class cabins 
are located on C deck forward of the entrance, but 
the greater part of the space is devoted to crew’s 
messrooms and quarters, the forward fire station, 
and a large mooring space containing winches, 
wite reels, chutes for mails, &c. In the bows 
stowage is provided for various stores. 

The tourist dining saloon, seating 502 persons, 
is also located on C deck, abaft the casing of the 
after engine-room hatch, and between it and the 
cabin-class restaurant a length of nearly 150 ft., 
over the full width of the ship, is allotted to the 
kitchens serving the two dining saloons. The 
kitchens will be described later, and it will suffice, 
therefore, to mention here that, although con- 
tained in one compartment, the cooking arrange- 
ments, still rooms, dispense bars, and grills are 
independent for the cabin and tourist classes. 
There is, of course, a separate kitchen for the third- 
class passengers and crew, adjacent to the third-class 
saloon. There is also a special kosher kitchen, and 
yet another separate kitchen serving the cabin-class 
verandah grill on the sun deck. 

The tourist-class embarkation entrance lobby 
crosses C deck abaft the tourist saloon, with two 
lifts and a staircase on its forward side, and a 
purser’s office on the after side. A bank is adjacent 
to the port side entrance, together with the chief 
steward’s quarters, and three passengers’ state- 
rooms, and a range of 13 tourist-class rooms are 
arranged on the starboard side abaft the entrance 
doors, with a fore-and-aft alleyway leading aft 
to another staircase and lift communicating with 
the tourist cabins on D deck. Right aft on C 
deck, and separated from the tourist rooms by the 
stores and baggage entrance, there is accommo- 
dation for a number of stewards and leading 
stewards, and on the port side, with access from the 
baggage lobby, quarters for bandsmen. 

Accommodation for tourist and _ third-class 
passengers occupies chiefly the starboard side of 
D deck (Fig. 10 ante), the port side being devoted 
to refrigerated stores, engineers’ messrooms, hospital 
wards and operating theatre, printer’s shop, mess- 
rooms for firemen, galley for third-class passengers | 
and also for the crew, and cabins for a few stewards | 
and other members of the ship’s company. Stores 
for potatoes, butter and other provisions are | 
arranged between the boiler hatches, together with 
linen rooms, a carpenter’s shop and some of the | 
ventilating units; and further aft there is a space | 
for assembling mails, and also the second of the | 
two fire stations. The forepeak space is devoted | 
to stores, and immediately abaft there are quarters | 
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for about 100 stewards. Thirty-two stewards and 
92 leading stewards are accommodated aft, their 
quarters occupying the whole of the space abaft 
the watertight bulkhead at frame 21. Between the 
forward and aft stewards’ accommodation, state- 
rooms for tourist and third-class passengers extend 
for the full length of the starboard side, also extend- 
ing across the ship forward of No. 1 boiler room hatch 
and aft of the watertight bulkhead at frame 51. 
The greater part of these rooms are intended for 
third-class passengers, but the arrangement permits 
of a variation in the number of rooms allotted to 
each class if the traffic conditions indicate that the 
original allocation does not conform to the demand 
in the respective classes. Similar adjustments 
are possible on the upper decks between the cabin 
class and the tourist class. 

The remaining staterooms for the tourist and 
third class are arranged on © deck (Fig. 11, anie), 
where they are situated forward and aft of the 
machinery spaces and also on either side of Nos. 3 
and 4 boiler-room hatches. The variety of uses 
to which the accommodation on this deck is put, 
and the number of sections into which it is divided 
by the many watertight bulkheads, renders it 
most convenient to treat the several sections 
in strict sequence. Commencing. at the after 
end, there is first a section devoted to stewards’ 
quarters extending forward to frame 21. From 
this point to frame 51, tourist-class cabins occupy 
the full width of the hull, and others are found 
in the space between frames 51 and 71 on the 
starboard side. On the port side over this length 
are the cabins for junior engineers, with a few 
for stewards, and between frames 71 and 87 the 
engineers’ quarters extend across the full width 
On the port side, in way of the after 
engine room, there is a large changing room for the 
engineers, together with a room for the wireless 
motor alternators, and another containing an auxili- 
ary switchboard. Another switchboard room is 
situated on the starboard side, where also is the 
electricians’ store and an engineers’ workshop. 
Store rooms and switchboards continue abreast of 


|starboard, and against bulkhead 312. 
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the forward engine room on the starboard side, 
with other workshops, switchboards and stowage 
for spares on the port side. On each side of the 
ship, in the corner formed by the junction of bulk- 
head 136 with the shell, there is a large reserve 
feed tank. 

Forward of bulkhead 136, and continuing to the 
next watertight bulkhead at frame 168, there are 
stewards’ quarters and sundry small store rooms ; 
and, between the hatch casings of Nos. 4 and 5 
boiler rooms, a set of air-conditioning plant, and a 
CO, bottle room. The next section of the accommo- 
dation extends from bulkhead 168, past the casings 
from Nos. 3 and 4 boiler rooms to the after end 
of the cabin-class swimming pool, and is devoted 
to third-class staterooms, which are separated from 
the uptake casings by the forced draught fan 
rooms and air trunks. The spaces on either side 
of the swimming pool, as mentioned above, contain 
Turkish and medical baths on the port side and 
stewards’ quarters on the starboard side, extending 
to the watertight bulkhead at frame 222. This 
bulkhead is recessed amidship, round the forward 
end of the pool. 

From frame 222 forward the hull is fining con- 
siderably, and the presence of fan rooms abreast 
of Nos. 1 and 2 boiler rooms, and the large hatch 
giving access to the motorcar stowage on F deck, 
further reduces the room available for living quarters, 
but there is sufficient between the bulkheads at 
frames 222 and 263 to accommodate the engine- 
room ratings. Third-class staterooms fill the space 
to the next watertight bulkhead, at frame 289, and 
surround the casing of No. 2 hatch. On the forward 
side of the bulkhead there is a large space for 
handling mails, with a specie room built against the 
ship’s side to port, and quarters for 22 stewards to 
Stewards 
accommodation also occupies the space immic- 
diately forward of this bulkhead, and the remaining 
space in the peak is devoted to ship's stores. 

Engine rooms, boiler rooms, and wing tanks 
completely fill the middle body of the ship below 
E deck, from the after engine room bulkhead at 
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fame 87 to the forward bulkhead of No. 1 
poiler room at frame 259, but forward and aft 
of the machinery spaces, decks F and G con- 
tinue to the bow and stern, and below these, 
at the forward end, there is also the partial H 
deck. 

None of these partial decks is used for living 
accommodation. The tourist swimming pool and 
dressing boxes are, however, located on F deck 
aft, with a gymnasium on the starboard side. A 
view of the tourist swimming pool will be found 
reproduced as Fig. 123 on page 642. The tank 
extends down to the level of G deck between the 
shaft tunnels, and has spaces on either side of it 
allotted to Cherbourg mails and baggage. Aft of 
the swimming pool, on F deck and G deck, there are 
large baggage rooms, and the steering gear com- 
partment is also located on F deck. Between the 
forward end of the pool and the after engine-room 
bulkhead, there are store rooms for wines, spirits, 
beer and tobacco on F deck, and linen stores on G 
deck. The ship carries no laundry, being designed 
only for the run between Southampton and New 
York, where full laundering facilities are available 
on shore at each terminal. 

At the fore end, F deck is devoted solely to cargo, 
mails and stores, with a special compartment for 
registered mail. The motorcar stowage is arranged 
on this deck, from bulkhead 259 to bulkhead 289. 
Below F deck is the water-softening room and a 
cargo hold, extending between the same bulk- 
heads, with mail space forward, and a deep tank, 
separated from the mails and the forepeak stores 
compartments by cofferdams and oiltight bulk- 
heads, as this tank may be used for either oil or 
ballast water. On the forward side of the deep 
tank there is the chain locker, and a forepeak 
trimming tank. A corresponding tank in the after 
peak extends up to G deck, which is watertight 
abaft the machinery spaces, and to F deck beneath 
the steering gear compartment. 

The foregoing description having summarised 
the general arrangement of the various decks, some 
particulars may now be given of the decorations and 
appointments of the principal public rooms, and of 
typical staterooms in the three classes of accom- 
modation. The broad impression conveyed by an 
inspection of the passenger accommodation is one 
of comfort, convenience, and (with a few relatively 
wimportant exceptions) an admirable decorative 
restraint. For this impression the wide reliance on 
the tones and graining of natural woods is very 
largely responsible. It is stated that the veneers 
supplied to the ship include 56 varieties of woods, 
that they weigh in the aggregate some 50 tons, and 
represent a total surface of about 25 acres. The 
figures mean comparatively little to the average 
individual, and recent trends in public and domestic 
decoration, due in part to economic pressure and 
certainly intensified by it, have not tended to 
familiarise him with the characteristics or even the 
names of the less common furnishing woods. Oak, 
mahogany, walnut and sycamore he will probably 
identify at once, but not always birch or beech, pear- 
wood or cherry-wood, ash or maple; and, unless 
he is very well acquainted with the art and craft of 
cabinet-making, certainly not avodire, makore, 
padouk, bubinga, thuya, and a score of other exotic 
timbers which are used in the Queen Mary with such 
excellent effect. It has been suggested that the 
publicity which the ship is enjoying, and is likely 
to enjoy for some years, may well introduce a new 
fashion in interior decoration, and the possibility 
's not one to be ignored. 

The largest room in the ship, and one of the largest 
in any ship, is the main restaurant on C deck, 
previously mentioned, and shown in Fig. 94 on 
Plate L. It has a seating capacity of 815, and 
8 therefore able to accommodate a full comple- 
ment of cabin-class passengers at one sitting. 
It is decorated in three shades of peroba, a fine- 
grained brown wood from Brazil, and all the metal- 
work is in silver bronze. At the forward end a 
symbolic map, 24 ft. by 15 ft., illustrates the track 
of the vessel across the Atlantic, and an illuminated 
‘rystal model indicates the position at any time. 
Another symbolic painting, of a different style, 
‘urmounts a pair of bronze doors at the after end, 
and a series of applied wood carvings illustrating 
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shipping throughout the ages are mounted on the 
side panels below the dome. 

The lighting is by concealed cornice lights and 
cast-glass ceiling fittings, with two illuminated 
pylons down the centre of the floor area. The out- 
board windows are also illuminated. The deck is 
covered with a marbled ruboleum, and the chairs 
are of sycamore, upholstered in rose pink. 

We have already referred briefly to the cabin- 
class swimming pool and Turkish-bath suite, which 
are also on C deck. The latter consists of seven 
rooms for treatment and resting. The frigidarium 
shown in our illustration has nine cubicles, the 
slabs being 6 ft. long by 2 ft. 6 in. wide. Leading 
out of this is the tepidarium, fitted with a drinking 
fountain and two =: and including the steam 
room. Connecting with the tepidarium is the 
calidarium, fitted with two slabs, the last room, the 
laconicum, being fitted with one slab. The massage 
room contains two slabs of armour-plate glass. 
The electric bath and attendant’s room complete 
the suite. 

The cabin-class main lounge, on the promenade 
deck, is illustrated in Fig. 95, Plate L, and is another 
large saloon which depends principally upon 
ornamental woods for its scheme of decoration ; 
it is treated in maple burr with dados of makore, 
a West African wvod sometimes called cherry 
mahogany. At the after end is a stage with a 
proscenium 26 ft. high and 22 ft. wide, equipped 
with drop sheets and wing curtains, and having also 
a complete theatre-lighting system with colour- 
changing effects in addition to the usual footlights 
and spotlights. The lounge can also be used as a 
balircom, and for this purpose is provided with a 
parquei floor, normally covered by a Wilton carpet 
and rug:. As in the restaurant, an installation of 
air-corditioning plant ensures efficient ventilation. 
Ornamental gilt figure groups in high relief are 
mounted on the panels over the stage and the 
forward and aft entrance doors, and a rich gold 
finish is given to all the incidental metalwork. 

In the smoking room, which, shown in Fig. 91, 
page 629, and is also on the promenade deck, the 
expressed intention has been to introduce the 
“solid comfort of a typically English club or country 
house smoking room”; to which end the fire- 
place has a large dog grate with a real‘coal fire— 
stated to be unique on shipboard. The wood 
decorations are in English brown oak, with the dado 
and low panels quartered in walnut burr, and the 
large armchairs upholstered in leather to suit the 
general scheme. Flanking the fireplace are two 
carved and pierced screens in limewood, which are, 
perhaps, better in keeping with the designed 
atmosphere than the somewhat impressionistic 
paintings at the forward and after ends of the room, 
although these are useful adjuncts in lightening the 
general appearance. The lights are supported in 
cast-bronze sconces, and most of the other metal- 
work is also of bronze. The carpet is a dark brown 
Wilton relieved with gold and cream, with patterns 
in red and blue. A small American bar is provided 
on the starboard side of the smoke-room. 

The main hall and shopping centre, on the 
promenade deck, is treated in figured chestnut with 
plain chestnut bands and a dado of elm burr, and 
contains a large decorative fountain. A view of this 
part of the ship is shown in Fig. 96, Plate L. The 
room lighting is of the concealed-trough type, but 
additional lighting is provided by the display win- 
dows of the shops and the 12 large showcases. In the 
main staircase at the after end, above the first landing 
and therefore visible down the length of the hall, 
is the large marble plaque of Her Majesty Queen 
Mary, executed by Lady Hilton Young (Lady 
Kennet). Beneath it, in a wall case, is the silk 
standard presented to the ship by Her Majesty. 

The ballroom, also on the promenade deck abaft 
the third funnel casing, is decorated in silver and 
gold, but with considerable use of ornamental 
veneers. Part of this room is to be seen in Fig. 100, 
Plate LI. The platform for the orchestra, on the 
port side against the inboard side of the long 
gallery, is balanced on the starboard side by a raised 
floor where refreshments can be served without 
impeding the dancers: The dance floor is laid with 
parquetry of Canadian wafla wood, and has an 
inlaid border. The piers, dado, and skirting of the 








orchestra platform and the balustrade of the spec- 
tators’ platform employ makore principally.. Double 
doors communicate with the starboard gallery, and, 
on either side of the orchestra platform, with the 
long gallery on the port side, the lac pilasters of the 
doorways being ornamented with incised gold 
designs. Direct lighting is provided by a large 
drop fitting over the dance floor and by bowl lights 
flooding the walls and wall paintings, and on to the 
ceiling. Colour-change lighting control is fitted, as 
previously described, operated from a microphone 
in front of the band, and the central drop fitting is 
also connected to this system. 

Colour-change lighting control is also employed 
in the verandah grill, at the after end of the sun 
deck. This room is illustrated by Fig. 104, Plate 
Lil. ft measures 68 ft. by 29 ft., has a large 
semicircular bay with 22 windows 5 ft. 9 in. high, 
giving a wide view to sea over the stern of the 
ship. The windows can be thrown open if desired, 
and have heated sills to retain the warmth of 
the room. The normal purpose of the room is to 
provide a la carte meals for those who do not wish 
to use the main restaurant, and a supper service 
with facilities for dancing. The dance floor is of 
parquetry, 28 ft. by 20 ft., and is level. It is 
surrounded by raised platforms with a balustrade 
of silver bronze and sand-blasted glass panels, and 
a colour-change lighting circuit through the bottom 
of the glass to throw up the relief of the designs 
etched in the panels. The newels of the balustrade 
are of moulded glass, illuminated with constant 
light. A-hand-rail is provided, of padded leather. 
Decorative woods are less in evidence in, . this 
room, the walls of which are covered with paintings 
on canvas: The doors and furniture are of Canadian 
maple relieved with silver bronze. 

The other public rooms on the promenade deck, 
for the use of cabin-class passengers, include the 
observation lounge arid cocktail bar at the forward 
end, library, drawing room, and the two side 
galleries. The first-named apartment has already 
been described in broad outline. The general 
colour scheme embodies a combination of mazur 
birch and bubinga curl panels, coursed in dark 
shades, and contrasted with silver and bronze metal- 
work. The lighting is by bowl drop fittings in the 
ceiling, supplemented by concealed trough lights, 
but the room is naturally well lighted by the 21 large 
windows, 5 ft. high, giving a clear view ahead and, 
save for the side pillars of the bridge structure, on 
either bow. A touch of colour is introduced by 
jardinieres of fresh flowers, placed in two niches. 

The other rooms mentioned are treated in mo.e 
restful tones, as their several purposes would 
suggest, and in all of them skilful blends of natural 
woods are employed as principal features of the 
decoration, assisted by some excellent paintings and 
well-harmonised furnishings. In the library, for 
example, shown in Fig. 101, Plate LI, the upper 
wall surfaces are panelled in leather of old gold 
tone, largely on acoustical grounds, but with very 
pleasing effect to the eye in addition. The star- 
board gallery is decorated with laurel wood, with 
three large mural carvings in low relief, executed 
in Honduras mahogany treated with silver and 
gold. This room is represented in Fig. 102, 
Plate LI, while the long gallery is shown in Figs. 97, 
Plate L, and 103, Plate LI. Here betula, makore, 
and maple burr are used, further colour contrast 
being afforded by jardinieres of flowers grouped 
about the lighting pylons. In the drawing room, 
however, which can also be used for religious ser- 
vices, the walls are painted cream, and the carpeting 
consists of Wilton rugs in subdued blue relieved 
with gold. A view of one of the writing rooms 
adjoining the main lounge is given in Fig. 105, 
Plate LII. These are situated alongside the 
funnel hatch forward of the lounge. Screens in the 
lounge isolate the doors leading to these rooms. 

Excepting the supplementary lounge on A deck, 
all the tourist public rooms are grouped about the 
main staircase for this class, which, with its lifts, 
serves eight decks, and is the most extensive staircase 
in the ship. The largest apartment of the tourist 
accommodation is the restaurant, situated on C deck 
abaft the engine hatches, and separated from the 
eabin-class restaurant by the kitchens serving both 
classes. Illustrated in Fig. 108, Plate LIII, this 
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room is panelled in maple disposed in courses 
with a horizontal band of silver grey sycamore, | 
the dado being of ash burr. The glazing is in| 
frames of silver bronze, the glass panels being sand- 
blasted with designs representing the fruits of the | 
earth, edge-illuminated through the glass, Silver | 
bronze is also used for the frames of the entrance | 
doors, and for the sidelights at each frame space. | 
For structural reasons some of the sidelights are | 
“dead,” as holes could not be cut through the | 
plating at these points ; but in such cases artificial 
lighting is arranged through the decorative glass 
of the casements. The chairs are of sycamore | 
upholstered in pink, as in the cabin-class restaurant. | 

The principal tourist lounge, on the main deck, 
being intended for use on occasion as a cinema, | 
has the walls covered in silver, green, and biscuit 
shades of hide above the dado, which is of thuya | 
burr, figured birch and maple. The metalwork of | 
the 28 windows is of silver bronze, and the furniture, | 
of amboyna and Macassar ebony, is upholstered in 
green, cream and black to harmonise with the general 
colour scheme of green and cream with dark reliefs. | 
The lighting is by concealed cornice fittings over | 
the dance floor and surface fittings on the lower level | 
ceiling on either side. Colour-changing equipment, | 
spotlights and footlights are provided for the stage | 
at the after end of the room. Used as a lounge, it 
has accommodation for 210 persons, but this is | 
increased to 388 when the seats are arranged for | 
cinema or stage displays. 








The smaller lounge on A deck, shown in Fig. 109 | 
on Plate LIII, is treated in Canadian birch with an 
elm burr dado and bands of silver bronze, the | 
general colour scheme incorporating shades of beige, | 
red and blue, with a certain amount of contrasting | of the room, with surface fittings at the sides. 
black. The twelve windows are mounted in silver | furniture is in elm burr with metal inlay. 
bronze frames, and have semi-obscured glazing, The tourist smoking room, situated on the 
with sandblasted designs illuminated from behind. | promenade deck, contains a noteworthy decoration 
There is a fireplace with three electric fires, sur-| in the large oil painting, by Charles Pears, R.O.L., 
mounted by a clock in an ornamental setting, and | representing the arrival of the Mauretania at Rosyth 
the room is further decorated with a metal bas-| for breaking up, which is faced on the opposite 
relief, illuminated by concealed lights. Concealed | wall by an illuminated map of the North Atlantic, 
trough lighting is provided for the central portion | in which a magnetised miniature ship on a polished 
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steel sea indicates the progress of the voyage. The 
room, shown in Fig. 110, Plate LIII, is decorated 
with linen-fold panels of the full available height. 
crossed with brown curly oak. Shaped pilasters 'n 
oak add to the impression of height, and panels o! 
Indian golden padouk in conjunction with the 
brown oak enrich the general colour scheme. Th 
metalwork throughout is of silver bronze, and the 
sliding windows on the outboard sides are electri- 
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cally-lighted from behind. Oak is the principal 
timber used for the furniture, and at the after end 
of the room six built-in settees are arranged, 
divided by low screens of padouk. The seating 
capacity is 106. The tourist class library is shown 
in Fig. 111, Plate LIT. 

The general rooms for the third-class passengers 
comprise dining saloon, lounge, garden lounge, and 
smoking room and are planned on generous lines, 
both as regards space and appointments. There is 
also a children’s playroom, as in the cabin and 
tourist classes. The planning of the rooms is vertical, 
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as with the tourist rooms at the after end of the 
ship, and they are connected by a staircase and 
lifts. The lifts operate between the main deck, on 
which is the garden lounge, and C deck, where the 
dining saloon is situated, the stairways continuing 
down to E deck, where the staterooms are arranged. 
The entrances are panelled in light oak of a silver 
grey tone, with bands of darker oak at the base and 
cornice, the darker oak being used also for the 
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with five bays on each side of the centre entrance 
doors, which are of pommeli wood, a finely figured 
sapeli mahogany. The room, a view Of) which is 
given in Fig. 124, page 642, is panelled with’ syea- 
more, except at the forward side, between ‘the 
entrance doors, where there is a large marquetry 
panel representing a garden scene, composed of 
brightly edloured woods. ‘On the after side of the 
room there is a shop, panelled in pommeli with 
silver bronze ornamentation. The smoking room, 
on A deck, and illustrated in Fig. 125, page 642, 
is of similar shape to the garden lounge, but the 
sweep of the curved front ‘is not broken ‘by doors 
in this instance, as the room is further forward and 
is entered from the after side, by double doors 
on either side of No. 2 hatch casing. The doors 
and the wall \panels are of oak, the walls having 
alternate vertical and horizontal belts of panelling. 
On each side of the room ‘there are five recessed 
bays with tables and built-in, settees. On the port 
side the principal decoration is a marquetry panel 
in variegated woods, representing a hunting scene, 
and ‘the corresponding position.on the starboard 
side is occupied by a small bar, constructed in \a 
darker shade of oak, with silver bronze lines. Direct 
lighting is provided, with silver bronze ceiling fit- 
tings, and. additional fittings, with amber glass, are 
mounted in the bays. 

The lounge and cinema, on B deck, though 
appearing on the plan as’ one, practically form two 
separate rooms, each ‘about 60 ft. long and 30 ft. 
wide, panelled in figured cherrywood with three 
bands and a cornice of dark Honduras mahogany, 
Each room has eight large oval windows draped 
with curtains. The double entrance doors are of 
stippled ‘bronze,’ and the adjacent. lift doors of 
pommeli and silver. A large bookcase in the lounge 
contains the third class library books, and in the 
cinema there is a stage, in front of which the screen 
is placed for cinema displays; The floor covering is 
of ruboleum tiles in chocolate, cinnamon and black. 

The dining saloon, shown in Fig. 126, page 642, 
is the largest of the third-class public rooms, and 
measures some 90 ft. long by 108 ft. wide. Here 
the walls are panelled in sycamore, with a dado 
of coral-coloured figured mahogany, and: large 
windows extend along each side of the room. ' The 
principal decoration consists of eight mirrors etched 
with representations of sporting subjects, and a 
glazed screen is placed at the entrance. The lighting 
fittings are of silver bronze. Seating is provided 
at individual tables, accommodating from two to 
six passengers. 

The means of communication between the ‘public 
rooms on different decks in the three classes, and 
with the staterooms, are planned on generous lines, 
and include an exceptionally large number of electric 
lifts. Some of these have been mentioned in the 
foregoing description, but the full equipment, includ- 
ing the service lifts, numbers 21, 20 of which are 
identical in design in order to facilitate maintenance 
and reduce the number of spare parts required to be 
carried on board. | Seven lifts serve the cabin-class 
accommodation, three are for the tourist passengers, 
and one. for the third-class public rooms, ‘The 
remainder are for service purposes in the passenger 
quarters, for the engineers and engine room stores, 
ship’s stores, and baggage. The passenger lift cars 
are finished in burr elm, being provided with 
centre-opening wood doors, and fittings of silver 
bronze. All, with the exception of one small service 
lift, are of the self-levelling type, and have vertically 
operated magnetic switch controllers instead of the 
normal land type, so that the switchgear shall not 
be affected by any movement of the ship in heawy 
weather. 

In marked contrast with the stereotyped uni- 
formity characteristic of ships’ cabin aecommoda- 
tion not so many years ago, the staterooms in the 
Queen Mary exhibit so many varieties of decorative 
treatment in wood, fabrics and paint that no more 
than a few examples can be selected to represent 
the whole. In their appointments, however, they are 
practically all of one standard in each elass, such 
differences in amenities as do exist.arising more from 
the position of the individual cabin in the ship than 





doors. 
The garden lounge is at the fore end of the main | 
deck, and is approximately semi-circular in plan, | 


from the extent of ithe comveniences provided for 
the occupants. Thus every room in the cabin, 
tourist, and ‘third-class accommodation has a 
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fitted wash basin with hot and cold water always 
available, with electric lights over the basins, fitted 
dressing table, screened bedside lights, and Thermo- 
tank ventilation controllable in direction and volume 
by the passenger. In every case, also, the ceilings are 
completely encased in wood, so that nothing is 
seen of the steel structure of the ship, and the floors 
are carpeted over linoleum, except in the bathrooms, 
where rubber-coated asbestos tiles are laid direct 
on the steel deck. Wardrobe accommodation is 
generous, even in the third class, and in the cabin 
class extends in many cases to the provision 
of a boxroom in addition. The minimum headroom 
is 8 ft. 6 in., which is increased to 9 ft. 3 in. on the 
main deck. 

In the cabin class, the staterooms, typical examples 
of which are shown in Figs. 113 to 115, page 634, 
contain either one or two berths, and the majority 
are arranged outboard, with the advantages of 
natural light and ventilation. Amidships, most 
of the rooms are L-shaped. Forward, where the 
width is less, rectangular rooms are arranged, and 
here many single-berth cabins are provided. Many 
of the rooms, more especially on the main deck and 
A deck, are arranged en suite or can be so connected 
if desired to provide a self-contained suite of sitting 
room, bedroom, servants’ room and boxroom, and 
a private bathroom. Fig. 106, Plate LII, shows a 
private dining room attached to a cabin-class 
stateroom, while Fig. 107 shows two rooms arranged 
as the dining and sitting room of a cabin-class 
suite. The en suile bathroom and toilet is 
provided with nearly every cabin-class stateroom, 
whether a part of a suite or not. Each state- 
room has also a thermos-jug in a convenient 
bracket fitting, to contain iced water. The rect- 
angular windows of the rooms, which open to the 
ship’s side, have sliding jalousies. Electric lighting 
is provided by strip lights or wall fittings, with 
separate lighting for dressing tables, and the bedside 
reading lamps. The built-in fitted wardrobes have | 
internal lights which are switched on by opening 
the door. Other electric fittings in every room 
include a clock, an electric radiator, plugs for 
heating curling irons (which are supplied on loan, 
to guard against the attempted use of appliances 
unsuitable for the ship’s voltage) and a bedside | 
telephone. A colour-light stewards’ call system is | 
installed, by which a red light in the alleyway calls a | 
steward, or a green light the stewardess. : ' P : 

There are no upper berths in the cabin-class| has a thermos-jug of iced water, as in the cabin- 
staterooms, as the available space is sufficient for | ‘!@8s rooms. The colour schemes of carpets 
an additional bed if necessary. Some of the two-|®nd hangings are in gold, blue and green, and 
berth rooms are so equipped that the second bed | 4!! doors are made flush with the walls, to avoid 


can be converted into a divan if the room is booked | accumulations of dust on mouldings. 
for one passenger only. The beds are of wood con-| The third-class quarters conform more closely 
“ship fashion,” 


struction, with mattresses on box-spring bases. | to what is generally regarded as Pp as 
Most of the rooms contain a writing table and easy | “* will be seen from the interior shown in Fig. 118, 
chairs for each occupant. Throughout there |@nnexed, but here also the standard is higher than 
is hardly any visible metalwork, the door handles, | as been customary, and many new features are 
coathooks and other fittings being of a moulded | incorporated which are entirely new in this class. 
composition coloured to conform with the scheme | The rooms contain two or four berths, and to suit the 
of decoration, which is different in each of the | needs of a family travelling together, certain of them 
54 special rooms on the main and A decks. Some | ©@ be arranged en suite if required. Each room has a 
have fabric walls with veneered dadoes, others | fitted dressing table, chairs, hot and cold water 
are panelled entirely in wood, and others again |®nd controllable ventilation, as previously men- 
are partly wood-panelled and partly painted. | tioned, with the addition of an electric fan. The 
In some of the special rooms the decoration includes | Toms are naturally somewhat smaller than the 
marquetry panels of striking design and crafts- tourist-class rooms, on an average, but they are not 
manship, among which the wild ducks scene in | cramped, as so many cabins in higher classes have 
room M76 may be singled out for particular | been in smaller vessels, even on the North Atlantic. 
mention. The rooms on B deck are less elaborate; Some mention should be made of the spacious 
than this in their decoration, but all enjoy similar | character of the alleyways leading to the state- 
f rooms, especially those running fore and aft along 
the main deck, A deck and B deck. These alley- 
ways, with the divisional doors open, present a 
remarkable vista, in which the sheer of the ship is 
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amenities so far as equipment is concerned. 
In the tourist acuommodation, which is distri- 
buted on the five decks A to E, a large proportion | 
of outboard rooms is again achieved, and the 
standard provided is undoubtedly in excess of the | 8°" perhaps, to better advantage than on the open 
average of first class until very recent. years. Many! decks above. The main alleyways are about 6 ft. 
of the rooms have private ‘bathrooms, and over | Wide, so that normal traffic involves little or no 
80 per cent. have toilet accommodation arranged | Jostling. It may be noted in passing that the 
en suite. The staterooms have mahogany bedsteads, | instructions for taking up life-boat stations are 
but here in some cases additional beds are arranged | Posted up in twelve languages. 
as upper berths, constructed of the Pullman type, | 
and capable of being folded when not required. | 
‘Lwo typical rooms are illustrated in Figs. 116 and 
117, page 635, showing, respectively, a single- 
and a double-berth room. Thermotank ventilation | 
is supplemented by electric fans, and each room | 


Matin KIrcHens. 


| By traditional usage, the place where cooking is 
}done on board ship is a “galley,” though the 
reasons why this should be so are more than a little 
obscure ; but whether the scope of the term can be 
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legitimately extended to cover the case of a depart- 
ment nearly 150 ft. long and 116 ft. wide, equipped 
to provide meals of first-class hotel standard for 
more than 1,300 persons simultaneously, is open to 
considerable doubt. Apparently the incongruity 
had already occurred to Messrs. John Brown and 
Company, Limited, as the builders’ drawing, from 
which Fig. 119, on page 637, has been prepared. is 
entitled ‘ Arrangement of Main Kitchens,” and in 
the following description, therefore, the term 
“* kitchens ” will beemployed. For this installation, 
Messrs. Henry Wilson and Company, Limited, 
Cornhill Works, Liverpool, acted as main sub- 
contractors. 

The positions of the kitchens for the cabin-class 
and tourist dining saloons, in relation to the other 
rooms on C deck, can be seen by reference to the 
plan of that deck, Fig. 9, on Plate XXXII, of our 
issue of May 15. That plan shows where the 
several sub-divisions of the work are carried on, 
and also shows how the various compartments are 
grouped about the casings of the third funnel and 
the two engine hatches, but, as only general out- 
lines can be given with so small a scale, it hardl; 
indicates how spacious the kitchens really are. 
In fact, as the fronts of the various “shops ” and 
special rooms are either open, or are formed of 
wide-mesh metal screens, it is possible to see right 
across from one side of the deck to the other, 
where the view is not impeded by the casings 
mentioned. 

The cabin-class kitchen is on the port side, and, 
with its associated vegetable-preparing room, 
extends from frame 108 to frame 138, a total 
distance of 90 ft., beyond which is a passage leading 
to the chef’s office, and the office itself, immediately 
abaft the after private dining room. Figs. 120, 
121, and 122, page 638, are views of the kitchens 
and give a good idea of their extent and equipment. 
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The main kitchen contains two 8-oven island type 
electric ranges, well shown in Fig. 120, and one THE CUNARD WHITE STAR LINER “ QUEEN MARY.” 
3-oven single-fronted range, constructed of steel P 
seahiee stalk, enh utueepaitnnd Doms enaegee CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, CLYDEBANK. 
the same material. Fittings such as door handles 
and guard pillars are polished Staybrite castings. 
All the ovens have the control boards mounted 
beside them, so that the cook has everything to 
hand. The front of the control panels hinges out- 
ward, to give ready access to the electrical connec- 
tions. The internal connections are mainly of pure 
nickel rod or nickel flex. 

At one end of each large range there is a nickel 
bain marie tank, heated by immersion elements, 
and over the ranges are pan racks finished in polished 
Staybrite, surmounted by canopies similarly 
finished. Abaft the ranges there are eight steam- 
jacketed boilers of cast-iron, with pure nickel linings, 
and two additional boilers on tilting mounts, 
operated by handwheel and worm gear. These also 
are enclosed in a dull Staybrite shrouding with 
polished mountings. The steaming boilers for 
vegetables are placed against the bulkhead separat- 
ing the kitchen from the vegetable-preparing room, 
and the smaller items of equipment, such as fish 
fryers, salamanders, a whisking machine, and a ham 
cooker are disposed conveniently to the various 
dressers at which the food is prepared. 

On the inboard side of the kitchen, and con- 
tinuing round the forward side, there is a steam- 
heated hot service table, 3 ft. wide, and with a 
total length of 53 ft. The interior is divided 
longitudinally, the cupboards on the cooks’ side 
being used for dishes awaiting service, while those 
on the stewards’ side are fitted with plate creels. 
Two hot shelves above hold supplies of plates and 
dishes, protected against draughts by a hood. a ™ 
The whole of these fittings are also of stainless : 3 - , ene 7 i i 
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steel, matching the cooking ranges. The necessary ’ : ; . _ T 
steam connections are made through the hollow ; - Da x I 
pillars carrying the overhead racks. c 

Forward of the main cabin kitchen is a grill 
kitchen, equipped with charcoal grills of the flat- 
hearth type, finished in black vitreous enamel 
with Staybrite mountings. A hot service press is 
also provided, similar to that for the main kitchen 
in every way but size. 

The tourist-class kitchen is on the centre line of 
the ship between the two engine hatch casings, and 
is similarly fitted with a range of electric ovens, 
bain marie, steam ovens and stock boilers, two grills, 
fish fryer, &c., and has a hot service counter on 
three sides. On the after side of it, against the 
engine hatch casing, is the tourist still room, 
equipped with coffee machines, egg boilers, waffle 
plates, &c., and having also two hot presses. The 
service counter, arranged athwartship, has drop Fie, 121. Casry-Crass Stmt Room, Cotp Pantry, Etc. 
shelves on the stewards’ side. The tourist glass and 
silver pantry is situated against the same casing, on 
the starboard side, and a lock-up silver room, with 
linen locker adjacent, occupies the corresponding 
position on the port side. The tourist plate scullery, 
with washing sinks, a dish-washing machine, and 
dressers, is on the outboard side of the port alleyway 
serving the tourist saloon. The similar scullery for 
the cabin class is further forward on the same side, 
separated from the tourist scullery by an auxiliary 
switchboard room, and the entrance to the cabin 
class vegetable-preparing room. 

Surrounding the forward engine hatch casing 
there is, on the starboard side, the cabin still room 
and cold pantry, a view of which is given in Fig. 121 ; 
on the forward side the cabin coffee room; and 
on the after side a special kosher pantry and 
another auxiliary switchboard room. The port 
side of the casing serves to support lockers containing 
fireproof ware with plate racks above. On the star- 
board side of the after funnel casing there is a cabin- 
class pantry, containing a glass-washing machine and 
a water cooler, adjoining a beer locker and two wash 
basins. On the port side of the casing is a plate 
washing room, with stowage racks and a silver 
burnisher, and a cruet locker for the cabin restaurant. 
Various lockers and bins are also mounted con- 
veniently in the alleyways leading to the main 
restaurant. 

Between the several casings and the tourist 


kitchen are thwartship passages, and in the foremost Fie. 122. Bakery, SHowrne Exvecrric Ovens, Ere. 
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of these are the entrances to two man-carrying 
service lifts connecting with the promenade and 
main decks, and decks A, B, and D. These are on 
the port side of the ship’s centre line, the similar 
space on the starboard side being occupied by 
staircases. 

Other apartments screened off from the main 
kitchen area are, on the port side, a cabin silver 
room fitted with the necessary dressers and cases ; 
and, adjoining the tourist saloon bulkhead, a baker’s 
shop, shown in Fig. 122, page 638. The latter is 
fitted with a battery of double ovens, electri- 
cally-heated, and cased in white vitreous enamel 
plates with mirror-polished Staybrite mountings. 
The baking chambers are electrically-lighted inter- 
nally, and are fitted with steam sprays. A mechani- 
cal dough mixer is provided, and the shop is fitted 
with a central table, dressers in convenient positions, 
and storage bins for the various ingredients used. 
A bread room is arranged in one corner, and adjacent 
to it, with an entrance from the fore and aft alleyway, 
is the tourist bar, with wine lockers, cold cup- 
board, &c. 

On the starboard side, between the fore and aft 
alleyway and the side of the ship, there are, from 
aft, a tourist cold pantry, ice pantry, fruit and salad 
room, and chef’s larder ; the cabin larder and salad 
store, very fully provided with cold cupboards and 
lockers, dressers, and a central chopping table ; the 
confectioner’s shop, one corner of which is screened 
off as a cold larder, and another to form a plate 
scullery, with dish-washing machine, sinks, and 
dressers along the remaining wall space ; the cabin 
fruit room, glass locker, and china pantry ; and the 
cabin class dispense bar, from which double doors 
give access to a large insulated and cooled champagne 
and wine store. 

Most of the exposed wall space inside and outside 
the several rooms is utilised to support racks for the 
large quantities of crockery, &c., which is constantly 
in service ; and the majority of the rooms contain 
cold cupboards and lockers to hold ready-use 
supplies of the more perishable foodstuffs. Abaft 
the tourist cold pantry and salad room on the 
starboard side is a passage leading to a refuse 
shoot, and a similar shoot is provided on the port 
side, in the saloon kitchen space. Close to it there 
is a hoist of 3 cwt. capacity, communicating with 
the butcher’s shop on D deck, by which refuse can 
be brought up from the shop and passed overboard. 

The main characteristic of the complete kitchen 
equipment is an almost entire absence of wooden 
fittings, stainless steel, Monel metal and nickel being 
used wherever possible. The same practice has 
been followed in the fittings of the other kitchens 
in the ship, for the third class passengers, and, 
on the sun deck, for the verandah grill. The non- 
slip flooring is of terrazo tiles containing alundium, 
laid on a light-weight cement bottoming. 


CoNCLUSION. 


In the course of this description of the Queen 
Mary and her machinery, which has appeared in 
ENGINEERING from May 15 onward, the principal 
dimensions and other particulars have been given 
in the contexts to which they were most closely 
related, but for convenience of reference they are 
also summarised in the following table :— 


dimensions given, ahd assuming a block coefficient 
similar to those of other high-speed liners, the 
displacement tonnage in service trim appears to lie 
between 75,000 tons and 80,000 tons. 

At 4.30 p.m. on May 27 the Queen Mary left 
Southampton on her maiden voyage, her departure 
being made the occasion of a public demonstration 
of interest and goodwill quite without parallel in 
the history of British shipping. Two days before, 
on May 25, she was honoured by a visit of inspec- 
tion by His Majesty the King, Her Majesty Queen 
Mary and other members of the Royal family, who 
spent some hours on board. 

The first short stage of the voyage, from Southamp- 
ton to Cherbourg, was accomplished in about 4} 
hours, the vessel entering the harbour at Cherbourg 
at 9.10 p.m. She left again at 1.39 a.m. on May 28, 
and by noon on that day had covered 326 miles, 
representing an average speed of 28-73 knots. In 
the first complete day’s run, from noon to noon, 
May 28-29 (a period of 25 hours, as the ship was 
westbound), the distance covered was 747 miles, 
giving an average of 29-88 knots. This was 
improved upon on the second day, when 746 miles 
were run at an average speed of 30-64 knots; but 
fog prevented the maintenance of such speeds to 
the close of the fourth day, and the total was thus 
reduced to 678 miles. The final stage of the voyage, 
of 641 miles, showed an average of 29-07 knots. 
The time officially announced for the crossing from 
Cherbourg to the Ambrose Channel light vessel was 
4 days, 12 hours 24 minutes, giving an average of 
29-133 knots. The Normandie thus retains her 
record, but by a margin which should not prove an 
insuperable obstacle to the Queen Mary under 
more favourable weather conditions. 

In concluding our description of this notable 
addition to the British Mercanuile Marine, we wish 
to thank very cordially the Cunard White Star 
Company and its officials for the facilities extended 
to us, as also the various members of Messrs. 
John Brown and Company, Limited, for the help 
accorded in the preparatory stages as well as in final 
checking of the particulars, much of which has been 
necessarily done at rather short notice. Mention 
should also be made of the fact that the majority 
of the excellent photographs reproduced are the 
work of Mr. Stewart Bale, of Liverpool. 








LETTER TO THE EDITOR. 
HARDNESS TESTING. 


To THE Eprror oF ENGINEERING. 


Str,—The great convenience of the standard Brinell 
ball test is somewhat discounted by the difficulty 
of reading the impression diameter, the deforma- 
tion of the ball on hard materials, and the necessity 
for using different load/ball ratios (B.S.S. 240—1926, 
page 5) for various classes of materials. The significance 
of the results, as representing a mean resistance to 
penetration, thus no longer necessarily follows. 

The above difficulties have been overcome to a great 
extent by the use of the diamond-pyramid indenter, 
but the field of application of the latter is perhaps 
limited. It occurred to the writer that a rigidly guided 
Widia, or similar hard-metal pyramid indenter, might 
be used in almost any standard Brinell machine, 





Length overall ... “ nie 1,019 ft. 6 in. 
» _ between perpendiculars 965 ft. 
Breadth mould Lt ean coo EO Oe 
Depth moulded to C deck (bulkhead 
deck)... .-. 55 ft. Zin. 
promenade deck 
(strength deck)... 92 ft. 6 in. 
top of lounge struc- 
ture ws -.- 124 ft. 
Load draught (for scantlings) 38 ft. 10 in. 
Gross tonnage ... fs, Me 80,774 tons. 
Net tonnage 34,118 tons. 
assengers— 
Cabin class (maximum) ope 776. 
Tourist (including children) 784. 
ird class... aha iva 579. 
Officers and crew 1,100. 


Neither the designed horse-power nor the dis- 
placement tonnage has been officially announced, 
but it is understood that the power is in excess of 
180,000. The flexibility of the type of machinery 
adopted is such, however, that the maximum pos- 
sible output may prove to be greater than any figure 
yet attained by a considerable margin. From the 


provided that the load were carefully and slowly 
applied. Several of the difficulties enumerated should 
then disappear, and the ease and accuracy of reading 
the dimensions of the impression greatly increased. 





Wimet Indenter 
138° 30° 


Load kgm. 
Material. - 


3000/10 


Brinell 
Hardness, 
Diamond 

Pyramid Hard- 
ness, 30 kg. 
136° Diamond 


2000200] 100 500 





Aluminium-Magnesium Alloy! 109 107 114} 111} 110) 109 
Mild Steel .. +: -. | 125 123 1 118) 1 119 
High-Tensile Brass 143 145 141} 142} 140) 138 
Monel Metal bie «» | 183 185 184} 185) 180) 173 
Temper- Brittle Alloy Steel 258 287 265} 259) 266) 273 
High-Tensile mag | Steel .. | 358 388 360) 360) 354) 354 
Hardened Gauge Block 682 763 746| 738) 731| 739 











A Wimet indenter in a shank was obtained from 
Messrs. A. C. Wickman, Limited, Coventry, and the 
materials listed above tested as indicated, An Al 
Brinell press and a Vickers machine were used. 





readings were taken by an _— fitter in the 
course of routine testing. e 


pyramid hardness 





results were calculated from the formula, B.S.S. 427— 
1931, page 4. 

The results are reasonably uniform. It is suggested 
that the use of a Widia or similar pyramid indenter 
might simplify hardness determinations, and render 
the results comparable over a wide range of loads and 
materials, 

Yours faithfully, 
G. Wes.ey Austin. 

R.N. Torpedo Factory, 

Greenock, 
May 22, 1936, 








AMPERE AND COULOMB. 


From time to time we have given brief centenary 
notices of some of the great French men of science, 
such as D’Alembert, Laplace, Monge, Fresnel and 
Fourier, whose work at the end of the eighteenth and 
at the beginning of the nineteenth centuries contributed 
so notably to the advancement of mathematical and 
physical science. Paris at that time was the greatest 
scientific centre in the world, the seats in the National 
Institute and the chairs at the Ecole Polytechnique, 
the Ecole Normal and the Collége de France, being held 
by men of the highest reputation. Among these were 
Coulomb, the bicentenary of whose birth occurs this 
month, and Ampére, whose death took place just a 
hundred years ago. 

Charles Augustus de Coulomb was born at Angouléme 
on June 14, 1736. Educated in Paris, he became a 
military engineer and served as such for some years 
in the West Indies and then at Rochefort, Aix and 
Cherbourg. His first paper, sent to the Paris Academy 
of Sciences in 1773, was on cohesion and the resistance 
of various kinds of masonry. This was written at 
Martinique. At Rochefort, he had ample opportunities 
for carrying on his researches, and in 1781 he was 
awarded a prize for his memoir on the Theory of 
Simple Machines, comprehending the effects of friction 
and of the stiffness of ropes. This memoir was followed 
by another on windmills, and in 1784 he published his 
Researches on the Force of Torsion, in which he gave 
the results of his experiments on brass, copper and steel 
wires. All these investigations were connected with 
his professional work as an engineer. He then turned 
to the subject of electricity and magnetism, between 
1785 and 1789, publishing seven memoirs, and it was 
in these he gave an account of his well-known torsion 
balance and stated the law of electric and magnetic 
attraction and repulsion, He had been living in Paris 
when making these researches, but the outbreak of 
the Revolution led to his losing his post, although for 
a time he was employed with the commission for the 
determination of the new system of weights and 
measures. Subsequently, he became a member of the 
National Institute, and an inspector of publie instruc- 
tion, but much of his later years was passed in retire- 
ment in the country, where, however, he continued to 
apply himself to his favourite studies. He died at the 
age of seventy, on August 23, 1806, having for some 
years been a lieutenant-colonel of engineers, a chevalier 
of the Order of St. Louis, and a member of the Legion 
of Honour. “In the particular department of science 
which he cultivated,” said Thomas Young, “he may 
be ranked in the same class as Franklin, ASpinus and 
Cavendish,” while his ‘‘ moral character is said to have 
been as correct as his mathematical investigations,” 

André-Marie Ampére was nearly forty years the 
junior of Coulomb. He was born in the village of 
Polémieux, near Lyons, on January 22, 1775, and died 
at the age of sixty-one at Marseilles, on June 10, 1836. 
The centenary of his death has already been com- 
memorated in France, by the issue of a 75-centime 
stamp, bearing his portrait, and by the holding of an 
exhibition and conference at Lyons, at which many 
tributes were paid to his memory, Ampére’s extra- 
ordinary ability was shown at an early age. At twelve 
he was reading the works of Euler, and at sixteen the 
Mécanique analytique of Lagrange. When he was 
eighteen, he had the misfortune to lose his father on the 
scaffold. The elder Ampére had been a magistrate of 
Lyons and had taken a part in the defence of the city 
against the army of the Convention. ‘‘ My greatest 
expense,” he wrote to his wife from prison, “ has been 
the purchase of books and geometrical instruments 
which our son required for his education.” The death 
of his father preyed much upon the mind of young 
Ampére, and for a time mathematical studies were 
completely abandoned. Regaining his spirits, in 1796, 
he fell in love with the charming Julie Carron, to whom 
he was happily married in 1799. He had in the mean- 
time worked at physics and chemistry, and between 
1801 and 1805 taught those subjects at Bourg and 
Lyons. Having attracted the attention of Lalande 
and Delambre, in 1805 he was given an assistant 
professorship in the Ecole Polytechnique, at Paris, 
and he rapidly rose to a high position among his con- 
temporaries. In 1808, he was made inspector-general 





of the University, and in 1809 was made professor of 
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analysis. In 1814, he became a member of the Paris 
Academy of Sciences, and ten years later was made 
professor of experimental physics in the Collége de 
France. He wrote memoirs on many subjects, but the 
turning point in his career came when, on September 11, 
1820, he heard of Oersted’s famous experiment. From 
his study of the action of electric currents came his 
famous works, Observations Electro-dynamiques (1822), 
and his Théorie des Plhénoménes Electro-dynamiques 
(1830). His laws of electro-magnetism have been com- 
pared with the laws of Kepler and the theories of 
Newton 

Ampére was a_ tender-hearted, religious, simple- 
minded man, who experienced more than his share of 
troubles. His beloved Julie died before he removed to 
Paris, and a second marriage he contracted proved un- 
happy, and led to a separation. He was, wrote Dumas, 
“grand, mélancolique, gauche dans ses mouvements, 
lent dans ses allures, myope, presque aveugle: écrire 
une ligne était pour lui une fatigue, tracer correctement 
un cercle ou un carré une impossibilité.” His greatest 
happiness was to further the interests of his son Jean- 
Jacques-Antoine Ampére (1800-1864), who also held 
a chair at the College de France, and a seat in the French 
Academy. Though he died in Marseilles, Ampére’s re- 
mains were, in 1869, transferred to the cemetery at 
Montmartre, Paris. A statue of him was erected at 


EERING. 


ENGI 


PERSONAL. 


A new British company, Messrs. PLyBestos, LIMITED, 
has been formed for the purpose of developing asbestos- 
cement reinforced plywood. The material, known as 
Xylotekt, is stated to be in extensive use on the Con- 
tinent, and consists of plywood, reinforced with asbestos 
cement on the outside or between the plywood sheets, 
the asbestos cement being compressed under high 
hydraulic pressure. The address of the selling office 
and warehouse is 103, Empson-street, Bromley-by-Bow, 
London, E.3, while the registered office of the new com- 
pany is at 100, Old Broad-street, E.C.2. 

The interests of Messrs. Associatep LocoMOTIVE 
EquiPpMEnNT, Liurrep, have been identified with those of 
Messrs. Caprottr Vatve Gears, Limrrep, and Mr. F. J. 
Kuretschka is now managing director of both companies. 
The offices of Messrs. Associated Locomotive Equipment 
are being transferred to 66, Victoria-street, London, 5.W.1, 
the present offices of Messrs. Caprotti Valve Gears. 

We are informed that the English office of Messrs. THE 
Lincotn Extecrric Company, Cleveland, Ohio, U.S.A., 
is situated at Broadwater-road, Welwyn Garden City, 
Herts. The name of the firm in this country is Messrs. 
The Lincoln Electric Company, Limited. 


Eno. Rear-ApmiraL J. Hore Harrison, R.N. (Ret.), 
one of the joint honorary secretaries of the Diesel me ay 
Users Association, 56, Victoria-street, London, 8.W.1, 
has resigned his position, and this resignation has been 
regretfully accepted by the Committee of the Association, 








Lyons, in 1888, the house he was born in at Polémieux 
has been converted into a scientific museum, and 
fifteen years ago the centenary of the publication of his | 
laws of electro-magnetism was celebrated at the | 
Sorbonne under the presidency of the President of the | 
French Republic. 








CONTRACTS. | 


Messrs. VickERS-ARMSTRONGS, LIMITED, announce | 
that they have received an order for three destroyers for | 
the Argentine Government and the armament for four | 
similar ships building at other shipyards. In view of this 
order they have, with the approval of the Admiralty, | 
transferred the hulls of H.M. ships Afridi and Cossack 
to their shipyard at Walker-on-Tyne. The machinery 
for these ships will be built at Barrow. 

Messrs. Jonn M. HENDERSON AND Company, Limrrep, 
King’s Works, Aberdeen, have received orders for two 
80 100-ton overhead cranes from Messrs. Davy Brothers, 
Limited, Sheffield, and a 5-ton overhead crane from 
Messrs. Thomas Firth and John Brown, Limited, Sheffield. 
These cranes are provided with enclosed gears and are 
fitted with ball bearings throughout. 

Messrs. Ornmiston’s Atumina, Limirep, Great West- 
road, Brentford, Middlesex, have received a contract 
from the General Post Office for the supply of 74 tons of 
their proprietary non-corrosive cored solder. 

Messrs. F. W. Brackerr anp Company, Limirep, 
Hythe Bridge Ironworks, Colchester, have secured an 
order from the Corporation of Glasgow Electricity 
Department for four of their “Central Flow” 
duplex band-type circulating-water screens with auto- 
matic lubrication, to be installed at the Dalmarnock 
power station. They have also received the contract to 
supply and erect a drum-type sewage screen for the 
County Borough of Blackpool, this installation being in 
connection with their new sewage scheme. 

Messrs. INTERNATIONAL ComBustTion, Limrrep, Ald- 
wyeh House, Aldwych, London, W.C.2, have received | 
two boiler orders recently. The one is for Messrs. Albright 
and Wilson, Limited, and comprises two Lopulco water- 
tube boilers, each having a normal evaporation of 
40,000 Ib. per hour, a working pressure of 240 lb. per 
square inch, and a steam temperature of 560 deg. F. Each 
boiler will be fired by a class “ L” self-contained stoker 
xiving a grate area of 161 sq. ft. The second order is 
from Messrs. Distillers Company, Limited, for a Tri-drum 
boiler with steam receiver, having a normal evaporation 
of 33,000 Ib. per hour, a working pressure of 160 lb. per 
square inch, and a feed temperature of 170 deg. F. The 
boiler will be fired by an “L-type stoker, giving a 
grate area of 105 sq. ft. An order to install pulverising 
and burning equipment at the Bargoed power station of 
Messrs. Powell Duffryn Associated Collieries, Limited, 
has also been received. 

Messrs. THe Trussep Concrere Stree. Company, 
Limirep, Horseferry House, Westminster, London, 8.W.1, 
are acting as the remforced-concrete engineers in con- 
nection with the construction of a number of buildings 
and installations in verious parts of the country, includ- 
ing slurry silos at Oxford, cable stores at Helsby, swim 
ming baths at Maiden ead and at Stanton Fitzwarren, 
Wiltshire, a reservoir at Maidenhead Waterworks, and 
college and school buildings at Radley and Cheltenham. 

Messrs, FarrrieLD SHIPBUILDING AND ENGINEERING 
Company, Lirrep, Chepstow, Monmouthshire, have 
received an order for eight 50-ton bogie bolster trucks 
from the London Midland and Scottish Railway Company. 








INTERNATIONAL Founpry Conrsrence, DissELporr. 

The Institute of British Foundrymen, St. John Street 
Chambers, Deansgate, Manchester, 3, is making arrange 
ments for a party of members and ladies to visit Diijssel- 
dorf on the occasion of the International Foundry 
Conference, to be held in that city from Wednesday, 
September 16, to Monday, September 21. 





September 16 to 27 


A large | early trains and a market cart, Stephenson commissioned 
foundry exhibition will also take place in Diisseldorf from | an organ-builder in Leicester to make a “ steam trumpet " 
| out of an organ pipe, and this duly proved effective. 


who have appointed Mr. A. T. Hosss, M.Inst.C.E., 
as secretary. Mr. Hobbs, who has already taken up 
his duties, is, in addition, secretary of the Institution of 
Water Engineers and of the Institution of Highway 
Engineers. 


| 








BOOKS RECEIVED. 


Short-Wave Wireless Communication. By A. W. LADNER 
and C, R. Svronger. Third edition, revised and enlarged. 
London: Chapman and Hall, Limited. [Price 21s. 
net.] 

Hydro-Electric Practice in India. 
CHATTERJEE. In two volumes. Benares City: Shiva 
N. Chatterjee, 1, Laksha-road. [Price Rs. 50.] 

Electrical Engineering Materials, Tables and Properties. 
By Frank G. Svuster. Melbourne: Melbourne 
University Press. London: Oxford University Press. 
[Price 10s. 6d. net.) 

Practical Descriptive Geometry. 
Sirsa. Fourth edition. London: McGraw-Hill 
Publishing Company, Limited. [Price 15s.] 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 281. An Investigation of the Durability 
of Molding Sands. By Proressor Cari H. CasBerG 
and Cart E. Scuusert. [Price 60 cents.] Bulletin 
No. 282. The Cause and Prevention of Steam Turbine 
Blade Deposits. By Proressor F.G. Srravs. [Price 
55 cents.] Urbana: Engineering Experiment Station, 
University of Llinois. 

Patents for Inventions. By J. E. Wacker and R. B. 
Foster. Second edition by J, E. WALKER and JERvIs 
Roscor. London: Sir Isaac Pitman and Sons, 
Limited. [Price 15e. net.] 

Combustion-Chamber Design for Oil Engines. The 
Principles of the Combustion-Chamber Design for Oil 
Engines with Mechanical Injection of Fuel. By Pau 
Betyavin. London: Constable and Company, 
Limited. [Price 3s. 6d. net.] 

Air Ministry. Aeronautical Research Committee. Reports | 
and Memoranda. No. 1668. Abstract. Stress-Calcu- 
ation in Frameworks by the Method of “* Systematic 
Relaxation of Constraints I, II, and III. By R. V. 
SovurHwetyi. [Price 2d. net.] No. 1671. Flexural 
and Shear Deflections of Metal Spars. By I. J. GERARD 
and H. Bopen. [Price 9d. net.}] No. 1676. Abstract. 
Ice Formation in Carburettors. By W. C. CLoTurer. 
[Price 2d. net.] No. 1678. Lamina Boundary Layer 
on the Surface of a Sphere in a Uniform Stream. By 
8S. Tomotrxa. [Price ls. net.] No. 1680. Abstract. 
On the Synthesis and Analysis of Simply-Stiff Frame- 
works. By Dr. H. Roxser Cox. [Price 2d. net.] 

Chromium Plating. A Text-Book for the Practical 
Electro-Plater, the Production Engineer and the Student. 
By E.8. Ricwarps. Second edition, revised. London : 
Charles Griffin and Company, Limited. [Price 4s. net.} 

Foundry Calculations and Drawing. A Handbook for 
Moulders, Pattern Makers, and Students of Foundry 
Practice. By Lestre Boorn. London: Charles 
Griffin and Company, Limited. [Price 4s. net.] 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry. By Dr. J. W. Metior. Volume XV. 
London: Longmans, Green and Company, Limited. 
[Price 31. 3e. net.) 


By Proressor B. C. 


By Proressor W. G. 








Histortrc Wroveut-Iron Rar.—A 15-ft. length of 
rail designed by George Stephenson over 100 years ago 
for the Leicester and Swannington Railway, now part of 
the London Midland and Scottish System, has been 
ea to the Science Museum, South Kensington, 
ondon, 8.W.7, by Sir Josiah Stamp. The rail, which 
once formed part of the original Leicester and Swanning- 
ton track, was found at Ashby-de-la-Zouche. It is of 
wrought-iron and of the “ fish-bellied " type, and had 
an original weight of 35 lb. per yard. It was on the Lei- 
cester and Swannington Railway, opened in 1832, that the 
locomotive whistle is popularly believed to have been 
introduced. Following a collision between one of the 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Stone-Crushing Plant. Johannesburg City Council ; 
July 11. (T.Y. 30,309.) 

Crane, 120-ton, for the laying of blocks of stone for 
quay walls. Director General of Public Works, Casa. 
blanca ; July 17. (T.Y. 30,319.) 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Though slight setbacks have been 
experienced in some directions, the general position 
continues bright and progressive. According to the latest 
unemployment statistics, Sheffield’s total shows a decline 
of 2,500. The city’s current number of unemployed 
26,500— is the lowest for some years past. The steel pro. 
ducing sections maintain a high output. According to 
the latest figures, this area turned out, in April, 129,700 
tons of steel ingots and castin Owing to the Easter 
holidays, this figure shows a decrease of 2,500 tons as 
compared with March. Sheffield’s output of steel for the 
first four months of this year reached 521,000 tons, show 
ing a rise of 70,500 tons as compared with the same period 
last year. Makers of raw and semi-finished materials are 
operating to capacity. The position of the heavy rolling 
mills, forges, press shops, and slab and billet mills is 
slightly easier, but the majority of works have well-tilled 
order books. No material change has developed in the 
heavy engineering and machinery branches. Railway 
rolling-stock orders are more numerous. Wagon makers 
are busy. Production of axles, wheels, tyres, and springs 
shows signs of an increase. Sheffield firms are securing 
a bigger share of the work in circulation from India, New 
Zealand, Australia, and South America. Makers of ruil- 
way and tramway track work are busier. One firm has 
just completed for the Stockholm Tramways trackwork 
weighing 27 tons. It consists of four pairs of points, seven 
specia] crossings, and manganese-steel connecting rails 
A feature of the trackwork is that the grooves are raised 
to the depth of the wheel flanges to ensure smooth 
running. Only a short time ago another Sheffield firm 
supplied to the Salford Corporation probably the largest 
individual layout of special tramway trackwork con- 
structed in this country. It comprised 16 pairs of points, 
67 crossings, 705 ft. of rail, making a total weight of 
approximately 60 tons of manganese steel. Bigger outputs 
are reported by the special-steel branches. There is « 
growing market for stainless steel. Export requirements 
are on the increase. Sheffield works are supplying 
heavier tonnages of automobile and aircraft steel. 

South Yorkshire Coal Trade.—Export business shows 
slight signs of revival. More orders and inquiries aré 
circulating. Hull exporters are handling bigger tonnages. 
Last week, that port shipped over 8,000 tons, including 
3,165 tons to Buenos Ayres and 3,016 tons to Rouen. 
Inland business has been well maintained. Industrial 
fuel is in strong demand. Iron and steel works are big 
consumers. The house coal market has developed fresh 
weakness. This decline is largely due to seasonal in- 
fluences. Foundry and furnace coke continues steady. 
Quotations are :—Best branch hand picked, 26s. to 29s. ; 
Derbyshire best house, 22s. to 23s.; Derbyshire best 
brights, 19s. 6d. to 2le.; best screened nuts, 19s. to 20s. ; 
small screened nuts, 18%. to 18%. 6d.; Yorkshire hards, 
19s. 6d. to 20s.; Derbyshire hards, 19%. 6d. to 20s. ; 
rough slacks, Ils. to 12s.; nutty slacks, 10s. to Ils. 











Propuction oF Iron AND Steet in Great Britain 
The monthly memorandum of the British Iron and 
Steel Federation, Caxton House, Tothill-street, London, 
S8.W.1, shows that there were 112 blast-furnaces in 
operation at the end of April, five having been blown 
in and two put out of action during the month. The 
production fog ay in April amounted to 629,800 tons, 
compared with 633,600 tons in March, and 526,300 tons 
in April, 1935. The output of steel ingots and castings 
in April of this year totalled 991,500 tons, compared w ith 
980,100 tons in March, and 808,700 tons in April, 1935. 


Rotary Dritiine Fivurps.—In rotary oil-well drilling 
operations it has become the universal practice for the 
circulating fluid, employed to scour out the bottom of the 
hole and bring up the cuttings broken from the strate 
by the rotating bit, to be com of a mixture of clay 
or shale and water. During recent years it has been 
found that the nature of the mud-fluid employed has an 
important bearing on the success attending drilling 
operations in difficult territory. The whole subject * 
treated in detail in an interesting illustrated article con- 
tributed by Mr. P. Evans to the current issue of Sands, 
Clays, and Minerals. The work done by the drilling 
fluid in removing the cuttings and in ogy 2 up the 
wall of the borehole is explained, and this is followed by 
sections on the manufacture, physical properties, and 
chemical treatment of the fluid. Other articles in the 
journal referred to deal with such subjects as the manip" 
lation of Canadian radium, the mineral resources 0! 
Southern Rhodesia and East Africa, the marbles and 
limestones of Malta, niobium and its uses, the zircomeé 
deposits of Brazil, minerals for colouring glass ®™ 
enamels, industrial diamonds and their uses, and m _— 
on the Gold Coast. The journal is edited and publishet 





by Mr. A. L. Curtis, Westmoor Laboratory, P.O. Box 61, 
Chatteris, Cambs, and the price of the issue is 3s. bd 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—Extremely quiet conditions 
ruled in the Welsh steam-coal market last week. 
Customers in most of the overseas markets were slow in 
resuming interest after the holiday interruption, and what 
inquiry Was received was generally in respect of small 
quantities only. Consequently, the adverse position of 
the collieries was unrelieved, and most of the pits con- 
tinued only ially employed while several remained 
completely idle. A deputation of local exporters, which 
attended a joint meeting with the Mines Department and 
the Board of Trade in an effort to uvelve-S pains ~ 
factory system for securing payment for supplied to 
Spain, failed to achieve po tangible. The deputa- 
tion drew attention to the serious delays which exporters 
were experiencing in obtaining payment from Spain 
and pointed out that under the present Clearing House 
arrangement they could not e t to be paid for current 
business for twelve months. © opinion expressed by 
the two Departments was that, in view of the unsettled 
political situation in Spain the British Government felt 
they could not enter into negotiations at present. Hopes 
for increased trade with the Argentine were exp 
during the week as a result of the visit of Sr. Don Tomas 
A. Le Breton, Argentine Ambassador to France, and a 
member of the Committee which is negotiating a new 
trade agreement with the British Government. He was 
accompanied by the Argentine Ambassador in London, 
and during their visit, they stated that there was no 
likelihood of any change in policy by the Argentine 
Government which might. prove detrimental to this 
country, and should any ell. + Biber be made, it would 
not be to the disadvantage of South Wales. Contract 
inquiry continued to circulate slowly but only a small 
business was offering. The Egyptian State Railways 
placed an order for 300,000 metric tons of Welsh coals 
in two contracts with T. Beynon and Company, Limited, 
while a further contract for the supply of 10,000 metric 
tons was awarded to the Maris Export and Trading Com- 
pany, Limited. The Palestine Railways also bought 6,000 
tons of Welsh large coals for early shipment. Gollieries 
continued to be embarrassed by the heavy surplus 
stocks of large coals which remained on hand and supplies 
were freely available for all loading positions at dull 
prices. Cobbles were also inactive and weak. Smalls 
and sized coals, however, fully maintained their recent 
strength and exporters found it increasingly difficult to 
arrange stems for early delivery. Most collieries’ produc- 
tions of these sorts are well sold for some weeks ahead 
and firm values are still quoted. Throughs remained 
steady, while cokes are active and commanded high 
prices. 


Iron and Steel Trade.—-Fairly favourable conditions 
obtain in the iron and steel and allied trades of South 
Wales and Monmouthshire, and although the holiday 
interruption retarded production to some extent, outputs 
were generally well maintained. Figures for the Easter 
holiday month of April are now available and they show 
4 pig-iron production for South Wales and Monmouth- 
shire of 51,300 tons, which was 10,300 tons more than in 
the commeuenane month last year; and a steel produc- 
tion of 199,300 tons, an increase of 51,000 tons over 


April, 1985. 








Guarantgegs Acarnst Export Trapine LossEs.—A 
booklet recently issued by the Exports Credits Guarantee 
Department, 9, Clements-lane, Lombard-street, London, 
E.C.4, deals with the main features of the comprehensive 
guarantee policy which was introduced a few years ogo 
to enable all overseas accounts on one exporter’s boo 
to be covered. The practical benefits of this policy are, 
it is claimed, most obvious in connection with the status 
of the individual overseas buyer, as the collection of 
information as to the credit-worthiness of firms is one 
of the De mt’s main functions. Another advan- 
tage is that the whole of a buyer's transactions with 
exporters who have insured with the Department are 
known, and attention can thus be drawn to any tendency 
to over-buying. The premium depends on the annual 
turnover during the five years, the annual losses 
due to bad debts and the present overdues, and is also 
assessed acvording to whether the policy holder desires 
to receive 75 per cent. of all his losses or to bear “ a first 
loss’ calculated with reference to his past experience. 
Other details as regards credit limits and continuity of 
cover are given in the pamphlet. 





Thomas Gray Memortat Trust.—Under the Thomas 
Gray Memorial Trust, the Royal Society of Arts, Jobn- 
street, Adelphi, London, W.C.2, offer a prize of 1001. to 
any person who may bring to their notice an invention, 
publication, or diagram which is considered an ad- 
vancement in the science or practice of navigation, 
proposed or invented by himself in the period Januaryl, 
1931, to December 31, 1936. Competitors must forward 
their proofs of claim on or before December 31, 1936, 
to the secretary of the Society, at the above address. 
Another prize of 1001. will be awarded for an essay on 
the following subject : “ What are your views as to the 
effectiveness or otherwise of Part II of the Merchant 
Shipping (Safety and Load Line Conventions) Act, 1932, 
with special reference to vessels engaged in the carriage 
of oil and timber cargoes, and with particular regard to 
actual sea experience ?” Competitors must send in 
their essays not later than December 31, to the secretary 
of the Society from whom further particulars may be 
obtained. Both competitions are open to persons of any 
nationality, but, in the case of the essay competition only, 
Competitors must be past or present members of the sea- 
faring profession. 








SNGINEX 





RING. 


NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade continue good and makers are still faced with a 
steady demand for heavy material for the home market. 
Export orders are none too plentiful, but this state is to 
some extent attributed to political situation which 
prevails in a number of countries. Several of the over- 
seas buyers are understood to have a fair tonnage of 
material to place, but cannot consider fresh commitments 
until the outlook is more settled. Producers of structural 
material are fairly well off for business, but makers of 
the lighter varieties of black-steel sheets are, perhaps, not 
so well placed at the moment. The heavier sheets, 
which are now called medium plates, from ¥ in. to 
3 mm. thick, continue in good demand as home con- 
sumers are still very constant with their orders, the 
motor-car industry being well in front. Taking the steel 
trade overall, a most. healthy state prevails and the out- 
look for months to come is most encouraging. The 
following are the current market prices :—Boiler plates, 
9l. 178. 6d. per ton; ship plates, 91. 7s. 6d. per ton ; 
sections, 91. per ton; medium plates, from in. to 
3 mm., 9/1. 15s. per ton; and black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, Lili. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 13/. 10s. per ton, all delivered at Glasgow 
stations. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland there is still quite a fair t of 
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NOTICES OF MEETINGS. 


Instirution _or _Ex.xecrricaL. ENGIngErERS.—Summer 


Meeting, Glasgow. Monday, June 15, to Saturday, June 
20. Various visits and excursions. For programme, see 


page 288, ante 

NSTITUTION OF Crvmt ENGINEERS.—Tuesday, June 16, 
6 p.m., Great George-street, 8.W.1. ‘‘ Water Power in 
Brazil, with Special Reference to the SAo Paulo Develop- 
ment,” by Mr. A. W. K. Billings. » 


For Meetings of other Societies, see page 2 of Adver- 
tisements . 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLesprouGH, Wednesday. 

The Cleveland Iron Trade.—So far as is ascertainable» 
the heavy imports of Russian basic iron to be brought 
into this try—totalling it is reported some 80,000 tons 
— is for consumption in Scotland and Wales, and none will 
be unloaded on Tees-side. There is still virtually no 
saleable Cleveland pig. Supply of foundry qualities is 
sufficient to keep consuming plant going, but urgent 
current needs promptly absorb the distributable quanti- 
ties, and there seems no t of early material 
reduction of the heavy arrears of delivery er existing 
tracts. Tees-side foundries continue to use consider- 








work on hand, but makers would welcome a | forward 
demand. The re-rollers of steel bars are placed at 
the moment, but mainly on the home trade as export 
business is rather scarce. Prices are steady and are as 
follows :—Crown bars, 101. 2s. 6d. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 91. 7s. per ton for home delivery, and 71, 10s. 
per ton for export. 


Scottish Pig-lron Trade.—The strong tone recently 
prevailing in the Scottish pig-iron trade is well main- 
tained and there is a steady demand from all consumers. 
Pressure for deliveries, especially from steel makers, is 
as strong as ever, and it is only with difficulty that 
producers of hematite and basic iron can cope with the 
demand. With the placing of more shipbuilding con- 
tracts recently the demand for steel material will increase, 
and pig-iron makers are assured of a steady run for some 
time to come. The furnaces on foundry grades of iron 
are being kept well employed and the prospects are quite 
bright. Owing to the increased cost of production 
due to the advanced price of iron ore and fuel, &c., 
makers were forced to increase the price of hematite iron 
by 3s. 6d. per ton, and of basic iron by 2s. 6d. per ton. 

following are to-day’s market quotations :—Hema- 
tite, 80s. 6d. per ton, and basic iron, 75s. per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
8ls. 6d. per ton, and No. 3, 79s. per ton, both on trucks 
at makers’ yards. 


Scottish Pig-lron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 6, amounted to 438 tons. Of that 
total, 412 tons went overseas and 26 tons coastwise. 
During the corresponding week of last year the 
were 288 tons overseas and 231 tons coastwise, making a 
total shipment of 519 tons. 

Wages in the Scottish Iron Trade Reduced.—The joint 
secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board have received intima- 
tion from Mr. William F. Andrew, C.A., Glasgow, that in 
terms of the remit he has examined the employers’ books 
for the months of March and April, 1936, and certifies 
that the average net selling price brought out is 
91. 10s. 11-2ld. per ton. This means that there will be 
a decrease of 2} per cent. in the wages of the workmen. 

Shipbuilding Contracts——Messrs. William Simons and 
Company, Limited, Renfrew, have received an order 
from the Mersey Docks and Harbour Board for the 
construction of two hopper grab dredgers. Subject to the 
settlement of certain points of detail, the Admiralty have 
decided to place the order for the construction of H.M.S8. 
Plover, a tender to H.M.S8. Vernon, with Messrs. William 
Denny and Brothers, Limited, rr mean 9p < Bon 
vessel is part of the 1935 programme of the iralty, 
and follows hard upon the order placed with Messrs. 
Denny for two destroyers of the Tribal class. Messrs. 
John Brown and Company, Limited, Clydebank, have 
received the contract to build two of the seven destroyers 
men by the Argentine Government with British ship- 

uilders. Messrs. Vickers-Armstrongs, Limited, will 
supply the armament for the seven vessels. 

Scottish Shipbuilding.—Active conditions are general 
in the »arious shipbuilding districts in Scotland, and the 
total tonnage of vessels launched is gradually creeping 
up. The number of new contracts booked during the 
month of May was 11. The following are the details of 
the output for the past month and for the year to date :— 


May, 1936. Five Mos.,1936. 

Ves. Tons. Ves. Tons. 

The Clyde ... a 21,246 38 97,017 
The Forth ... wiki. 4,800 7 9,701 
The Tay... “= a= 4 11,690 
The Dee... he ve 560 4 2,382 


15 26,606 53 120,790 


From the above figures it will be seen that the Clyde 
output for this year is just bordering on the 100,000-ton 
mark and that total compares with the total 
of nearly 69,000 tons for the co: five months 
of last year. It is of interest to note that of this year’s 
output about one-third has been launched by Messrs. 
Lithgows, Limited, Port-Glasgow. 








able quantities of Midland iron, deliveries of which are 

. Fixed minimum prices for Cleveland Pig are 

, but nominal at the equivalent of No. 3 

.m.b. at 70s. for use in the Middlesbrough area and 

elivered to Falkirk, 72s. delivered to North-East Coast 

districts, and 73s. delivered on Clydeside. Buyers would 
readily pay considerably above t figures. 

Hematite.—Continued acute scarcity of East-Coast 
hematite pig is causing considerable anxiety. Customers 
are pressing persistently for supplies long overdue 
against sales made some time ago, but with very little 
success, Makers have di of their output well 
inte the second half of the year. A large proportion of 
the production is needed for use at their own steel works. 
Home buyers receive first consideration, but are securing 
only very moderate ton . The second cargo of the 
4,000-tons sale to America been despatched, and the 
third and last loading is due next month. Prices are 
very strong on the basis of No. 1 le of iron at 80s. 6d. 
for delivery to Northumber , Durham and North 
Yorkshire, and a further rise of 5s. is to be made next 
month on the understanding, however, that that amount 
will be returned as a rebate to loyal customers, that is, to 
buyers who do not place orders elsewhere. 

Foreign Ore.—Sellers of foreign ore are inclined to take 
afirm stand. They are not keen to book orders at present 
prices, confidently expecting values to rise, and believing 
that consumers are likely to open negotiations soon. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are well sold and adhere to full market quotations 
S the level of good medium qualities at 25s. 6d., delivered 

ere. 

Manufactured Iron and Steel.—Finished-iron manufac - 
turers have a lot of work to execute, and inquiries are 
good. Semi-finished steel is somewhat less scarce than 
recently, but re-rollers would still welcome larger onpene- 
There is continued great activity in finished steel. ok- 
sheet makers are kept well employed with home orders, 
but export demand is quiet. Galvanised sheets are still 
in only moderate request. Output of steel for con- 
structional p continues heavy, and producers of 
requisites for the shipyards report specifications coming 
forward steadily, while manufacturers of railway material 
have considerable contracts to execute, Principal market 
quotations for home business ~—< : acre _ a 
101. 28. 6d. ; king (parallel), 9/.; packing (tape , 
101. ; steel illote (00! ), 61. 2e. 6d. ; steel billets ‘medium), 
7l. 78. 6d.; steel billets (hard), 7/. 17s. 6d.; iron and 
steel rivets, 121.; steel bars, 91. 7s.; steel boi!:r plates, 
91. 178. 6d.; steel ship plates, 91. 7s. 6d.; steel angles, 
9l.; steel joists, 91, 7s. 6d.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots, and fish plates, 12/. Black sheets (No, 24 

uge) are 11/. 10s. for delivery to home customers, and 

. 158. f.o.b. for shipment abroad, and galvanised 
corrugated sheets (No. 24 gauge) are 131. 10s. for delivery 
to home customers, and I1/. 15s. f.o.b. for shipment 
overseas. 

Scrap.—Values of one or two descriptions of scrap 
are easy, duc to i asing use of foreign material. The 
highest price obtainable for heavy steel is 57s. 6d., 
light cast-iron can be bought at 54s., and heavy cast- 
iron at 62s. 6d., while machinery metal is quoted 65s. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
totalled 3,836 tons, of which 195 tons were pig-iron, 
3,211 tons crude sheet bars, billets, blooms and slabs, 
and 430 tons P ong: bars, angles, rails, sheets and joists. 
Unloadings for April reached 7,299 tons, of which 
1,615 tons were pig-iron, 5,041 tons crude sheet bars, &c., 
and 643 tons tes, bars, angles, &c., and aggregate 
imports in May last year amounted to 4,778 tons, of 
which 46 tons were pig-iron, 4,001 tons crude sheet 
bars, &c., and 731 tons plates, bars, angles, &c. 


—— 


Instrrution or Etzcrricat Enorveers.—The com- 
mittee of the Wireless Section of the Institution of Elec- 
trical Engineers has nominated Dr. E. Mallett, chairman. 
and Mr. E. B. Moullin, vice-chairman, to fill the vacancies 
which will occur on the committee on September 30, 1936 
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clearly only be ameliorated by directing the tem- 
porarily unemployed labour into some other type of 


countries, especially in North America, construction 


employment possible now in winter than was the 
case in former years. 
defined cases, however, discontinuities occur in other 
trades, where the explanation is by no means so 
evident. 
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VARIATIONS IN TENURE OF 
EMPLOYMENT. 
THE maintenance of continuity of employment 
for workpeople is a problem of profound importance 
in the welfare of every State, but its complete 
solution involves issues which may be beyond 
the control equally of the employer of labour and 
of the Government. This, however, is not. to 
say that no attempt should be made to deal with 
the question, but rather that the factors con- 
cerned should be carefully analysed with a view 
to separating those controllable within the State 
boundaries from those only amenable to international 
treatment, .Even in the former, the causes of dis- 
continuity in employment are usually highly. com- 
plex, but the issue becomes hopelessly confused if 
the field of investigation be extended to include such 
factors as artificial trade barriers, monetary systems, 
subsidised industries, and the growing desire of 
countries to be self-contained. The most practicable 
line of approach to the problem of eliminating need- 
less discontinuities would appear to be to commence 
with an analysis of what is known as_ seasonal 
unemployment, leaving the broader issue to such 
times as it may be established that seasonal effects 
can be alleviated by State or individual action, In 
certain trades, such as building or catering, the dis- 
continuity can be readily traced to such factors 
as the weather or the habits of the people, and can 








work. It is, of course, recognised that in certain 
methods have been developed which make greater 


Apart from such readily- 


of the industry as a whole. 
doubtedly less subject to variation than manufactur- 
ing, since the majority of garages employ only a very 
small number of workers, and even in slack periods 


precede projects involving heavy expenditure, 
considerations of public safety, or interference with 
social amenities. Again, there are engineering under- 
takings of such magnitude, permanence, and in- 
frequency that their completion of necessity involves 
an abrupt break in the chart of employment, and 
welfare within the associated districts--a case in 
point being, for instance, the Queen Mary. Apart 
from such cases, however, when the study of employ- 
ment statistics is extended to selected industries, the 
output of which consists of items in general demand 
or of more or less constant consumption, fluctuations 
corresponding to waves of alternate prosperity and 
adversity can be detected and resolved. The waves 
are not regular ripples of uniform length and ampli- 
tude, but a multiplicity of undulations with some 
approach to rhythmic recurrence, upon which are 
superimposed apparently capricious deformations of 
longer period that in many respects defy quanti- 
tative treatment. 

A useful and praiseworthy step in the direction of 
interpreting what is described as the “ seasonal 
variations in. employment” has been made by 
Mr. Cristopher Saunders, of the Economics Research 
Section of the University of Manchester.* He has 
perhaps stretched the meaning of “seasonal” be- 
yond its normal limits, but as he has discriminated 
between fluctuations arising from time of year, 
climate, and fashions, his treatment of the subject 


56 | is not greatly weakened by this excess of generalisa- 


tion. To obtain representative data, Mr. Saunders 
has made use of statistics available from the unem- 
ployment insurance system of the Labour Ministry, 
which happily he finds more detailed, nearer to 
completeness, and extended over a longer period 
than those of any other country. The field selected 
for the investigation of rhythmic fluctuations com- 
prises the motor and associated industries, clothing, 
building, temporary workers in holiday resorts, and 
agricultural workers. A special set of curves indi- 
cates variations month by month for twelve months 
in a number of other industries, such as coal mining, 
stone quarrying, and wood working. These curves are 
averaged from data for the years 1924 to 1932 in- 
clusive, and engineers accustomed to examine wave 
forms in continuous sequence may be somewhat 
unwilling to interpret, as rhythmic or seasonal, 
curves plotted for a single year, representing the 
ayerages of several years. 

The discussion of employment variations in the 
motor and associated industries may be taken as 
typical, and is of particular interest in view of the 
importance which these industries have now as- 
sumed. The group considered includes both the 
manufacture and repair of cars, commercial vehicles, 
motor cycles, pedal cycles and aircraft, together with 
many accessories and component parts. The analysis 
covers the period for 1924 to 1933, and is thus un- 
affected by the recent large increases in employment 
in the branches devoted to private car and to air- 
craft production. The seasonal curve of numbers 
employed varies between about 2 per cent. above 
and 2 per cent. below the moving average, and is 
very regular both as to pattern and amplitude from 
year to year, in spite of a marked period of expansion 
in the industry up to 1930, and a severe depression 
from 1930 to 1932. Figures of employment for each 
branch of the industry are unfortunately not avail- 
able, but production of cars and of commercial 
vehicles can be estimated from the registrations, 
adding exports and deducting imports. In the case 
of motor cycles, stocks are more extensively held by 
the dealers, but registration figures again give an 
approximation to production. As regards the remain- 
ing branches of the industry, although the employ- 
ment figures are not available, certain deductions 
can be drawn from outputs and other sources. The 
output of pedal cycles fluctuates in a somewhat 
similar manner to that of motor cycles, while there 
appears to be no seasonal fluctuation in aircraft 
manufacture. There remains one important branch, 


: “sar arage and repair services, which probably employs 
spounctiie swan ledeutieale tsa sdecdeteieeiathaien Gver 100, 000 coef and acbtenila for over a third 
possible in trades where the issues at first sight 
appear to be complex. In the engineering trades, 
characterised by universal competition and never- 
ceasing development and modification of designs, 
a lull may sometimes be ascribed to preparations for 


These services are un- 
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it would often be impracticable to dismiss men. The 
particular conditions in this branch partly explain 
why employment in the industry as a whole fluctu- 
utes much less than production. Again, considering 
the whole industry, employment reaches its lowest 
point in the early autumn, which may be regarded 
as the beginning of the season. About August, the 
new season’s models are exhibited to the dealers, 
who then begin to place their orders. Work starts 
on these, and further orders are given when the new 
models are put before the public at the October 
motor show. As a result of these factors, there is a 
marked rise in employment from September to 
December. Conditions then remain steady until 
February or March, when the spring demand for 
cars begins, employment reaching its highest point 
about April. These remarks apply particularly to 
private cars, but the seasonal variation is even more 
marked in the case of motor cycles. As would be 
anticipated, the production of goods vehicles, 
although it fluctuates considerably from month to 
month, does not show a regular seasonal variation. 
It is somewhat surprising to find that the pro- 
duction of “buses is very seasonal, being concentrated 
largely in the spring and early summer. 

It appears fairly evident from what has been said 
that the main variations in the trade as a whole 
arise from the habits of the public, which are in 
turn dependent on the seasons. As the latter, at 
any rate, are immutable, it is of particular interest 
to turn to that portion of Mr. Saunders’s work 
dealing with the prospects of stabilisation. It is 
obvious that so far as manufacturing is concerned, 
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A promising suggestion is made by Mr. Saunders 
that the peaks of demand might be smoothed down 
by the use of different publicity methods. At 
present, advertising tends to be concentrated on the 
peak seasons, and by starting the campaign earlier 
and extending it later, the peaks might conceivably 
be flattened out somewhat. An excellent policy 
has already been adopted by one of the leading 
firms of concentrating their advertising on each 
particular model in succession. Other suggestions 
made by Mr. Saunders are that the practice of 
stimulating dealers in the slack season should be 
encouraged, say, by increasing discounts towards 
the end of the season, and that the licensing system 
should be modified with the same end in view. At 
present a licence cannot be obtained for a period 
of less than one month, so that a distinct disadvan- 
tage is imposed on those who take out their licences 
after the beginning of the month. Mr. Saunders also 
suggests that the system itself tends to accentuate 
the difficulties, as the tax is a purely overhead 
cost, and owners are not, therefore, likely to take 
out a licence for a small mileage. In view of ‘the 
natural preference of the public to buy a new car 
at a time when they will reap the maximum enjoy- 
ment from its newness, it is doubtful whether any 
of the suggested measures of amelioration of the 
unemployment irregularities would .have any 
appreciable effect. Of more importance is the fact 
that amelioration of conditions of employment is 
essentially the Government's business, but the 
programme of Parliament is nowadays so congested 
that there is very little hope in this direction. 





employment could be steadied if the output could | 
be regularised, surplus products going into stock | 
in slack periods, and the stock forming a reserve | 
to be drawn on in busy, periods. This process is 
hardly practicable in the case of small firms, to 
whom the cost of holding the stocks would be 
prohibitive, and the first point made by Mr. Saunders 
is that the prospects of stabilisation are improving, 
due to the marked tendency of the last few years 
for the great bulk of the output to be handled by 
a comparatively small number of firms, The next 
point made is that there is a tendency for manufac- 











NOTES. 
ENGINEERING STANDARDS IN THE ARGENTINE. 


OnE of the subjects discussed at a recent meeting 
of the executive committee of the British Chamber 
of Commerce in the Argentine Republic, and duly 
reported in its Monthly Journal, was that of 
engineering standards. The Chairman, Major W. A. 
McCallum, stated that an association which was 
receiving official support had been formed in 
Argentina with the object of drawing up standards 


turers to break away from the simultaneous exhibi- | ‘ : 
, ¥ » rod 1 that 
tion of new models at the October show, and | for a wide range of materials and products, and tha 


instead, to bring out new models during the summer. | = = : Depeaiaiaiite Weems 
This tendency is not at | future, have to comply with these standards. The 


present particularly | 
marked, and undoubtedly involves an element of 


association was called Instituto Argentino de 
: - | Racionalizacién de Materiales, abbreviated to 
risk for the manufacturer. 
become so accustomed to expect new models at 


the time of the show that there is a natural tendency | bodie 


to wait until October before making a choice. It 
would certainly be an excellent thing if this practice 
of each maker bringing out new models simulta- 
neously, which is almost peculiar to the motor trade, | 
could be modified somewhat. It almost forces | 
makers to 


which is not in their best interests, and often results | 


in innovations being foisted on to the public which 
have little or no merit other than novelty. 
however, exceedingly difficult to alter a national 
habit, and the trade will probably continue to reap 
what it has sown for many years to come. The 
most important factor in the situation, however, as 
already suggested, is the fact that the great majority 
of motorists use their cars toa much greater extent 
in summer than in winter, so that the natural time 
to buy is in the spring. In the earlier days of the 
industry an owner expected to obtain at least ten 
years’ service from his car, and the time of year at 
which a re-purchase was made was not, therefore, 
of much importance. Nowadays a car appears to 
be considered old after two or three years’ service, 
and, the growth of the practice of part exchange 
having facilitated the purchase of a new model, 
it is only to be expected that the time of buying will 
be chosen so that the period of trouble-free running 
will coincide with the period of greatest use. The 
teduction in the accepted life of a car has been 
much accentuated by the popularisation of light 
cheap models, the more expensive cars being 
expected to give decidedly longer periods of service. 
It is therefore reasonable to suppose that the recent 
reduction in taxation, enabling the public on the 
whole to employ a higher-class vehicle, will tend to 
steady the employment curve, as well as to raise 
it to a distinctly higher level. 


adopt a rather sensational policy | 


The public have now | I.R.A.M., and a considerable number of firms, both 


|national and foreign, had become members. The 
s representing foreign standards organisations, 
which in the case of Great Britain was the Associa- 
| tion of British Engineers in the Argentine Republic, 


| had been invited to nominate delegates to the various 


| sub-committees engaged in framing standards for 
specific goods and articles. The committee in con- 
| sultation laid special stress on the importance of 
| the matter from the point of view of British trade 
| with the Argentine. Immediate steps are, therefore, 


It is, | being taken, and the Chamber is assisting the Associa- 


|tion of British Engineers in the Argentine, at the 
latter’s request, to recommend delegates to serve 
}on the sub-committees which have been formed. 
| These relate to iron and steel ; bolts, screws, rivets 
|and nails ; tubes ; electrical equipment of all kinds ; 
| paints and varnishes ; and galvanised sheets and zinc 
| work, 


ENGINEERING DEGREES IN THE UNITED STATES. 


The Committee on Professional Recognition of the 
Engineers’ Council for Professional Development, 
| whose address is 29, West 39th-street, New York, 
|has undertaken the difficult, but none the less 
worthy, task of considering how the names of, and 
still more the requirements for, degrees in engineer- 
ing can be unified. That unification is necessary 
in itself may be shown by the fact that in the 
different educational establishments in the States 
a course in civil engineering leads to first degrees 
with the following varieties of designation : Bachelor 
of Arts, Bachelor of Science, Bachelor of Science in 
Engineering, Bachelor of Science in Civil Engineer- 
ing, Bachelor of Engineering, Bachelor of Civil 
Engineering, and finally, Civil Engineer. In contrast 
to this diversity, the Committee recommend the 
title of Bachelor of Civil Engineering for the first 
degree, followed by Master and Doctor of Civil 
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Engineering for the masters’ and doctors’ degrees, 


respectively. In addition, there would be the 
honorary degrees of Master and Doctor of Engineer- 
ing. It was also recommended that the designation 
of Civil Engineer as an earned or honorary degree 
should be abandoned. When these recommenda. 
tions were put to the vote, about 80 per cent. 
gave their suffrages in favour of the new designations 
for earned degrees and between 85 per cent. and %) 
per cent. in favour of those for the honorary degrees. 
The discontinuation of the label civil engineer 
was agreed to by the smaller percentage of 6). 


The total number of ballot papers was 813, out of 


a membership of 2,325, 160 institutions being 
represented. Nevertheless, the results are regarded 
as more than ordinarily conclusive. With the 
exception of the vote favourable to the abandon- 
ment of the degree of civil engineer, they are also 
in accordance with the preference expressed by 


the Committee on Professional Recognition of 


the Engineers’ Council on Professional Develop- 
ment. 


Tue British STANDARDS INSTITUTION. 


The annual general meeting of the British 
Standards Institution, held on Thursday, June 4, 
was followed by a luncheon at the Royal Auto- 
mobile Club, at which Mr. William Reavell, 
M.I.Mech.E., Chairman of the Institution, presided. 
Lord Riverdale, in proposing the toast of ‘“ The 
Institution,” remarked upon the steady growth of 
its work. In 1926, he said, there were some 4(K) 
committees at work; to-day there were 800, and 
the expenditure ran to 27,0001. per annum. If any 
work was of an Empire character it was this, which 
bound the various parts together by common 
standards. He considered its influence in re- 
ducing capital costs to be invaluable, and he looked 
forward to great benefit accruing from the steps 
being taken to co-operate in these matters with the 
United States and South America. In replying to 
the toast, Mr. Reavell said that the Institution had 
the advantage of being an absolutely unbiased party 
with no axe to grind, a recent example of the value 
of its work being the arbitration undertaken for it 
by Lord Riverdale on the question of cinema films. 
the resulting decision having been readily accepted 
by the whole industry. Mr. Reavell also spoke of the 
Empire character of the work and referred to the 
fact that the Argentine had recently decided to for- 
mulate its own standards, as mentioned in a previous 
note on this page. The Institution’s Director, 
Mr. C. Le Maistre, C.B.E., who had done such good 
work on his recent Empire tour, would shortly be 
leaving to discuss these matters with the Argentine 
authorities, visiting the United States on the way, 
and it was hoped that all three countries would find it 
possible to collaborate in these matters. Mr. E. J. 
Elford, the incoming Chairman of the Institution, 
spoke on the advantages of common specifications. 
and Mr. S. Tatchell, chairman of the Building Indus- 
try National Council, said how glad their body was 
to co-operate in these important matters. His 
Council hoped to be able to act as a clearing house, 
representing surveyors, architects, masters and 
employees, so that when proposals were put up to the 
Standards Institution they would be in a final form 
approved by the whole industry. The last speaker. 
Col. E. Briggs, said the chemical industry had 
begun to co-operate with the Institution in 1931, 
since when much good work had been done in the 
way of standardising specifications, tests, testing 
appliances and so on, all of which had been pro- 
ductive of great economy. 








IRoN AND STEEL PRODUCTION IN CZECHOSLOVAKIA. 
During the first two months of 1936 the pig-iron pro- 
duced in Czechoslovakia totalled 173,000 tons, compared 
with 118,700 tons in the corresponding period of 1935 
Similar figures for steel were: 215,000 tons in January 
and February, 1936, against 181,300 tons in the first 
two months of the previous year. 


Tue River TyNe.—An attractive little folder, com 
prising coloured maps of the River Tyne from the sea 
to Newcastle and yond to Heddon-on-the-Wall, on 
which are clearly indicated the numerous works, docks. 
and industries on the river banks, has recently been issued 
by the Tyne Improvement Commission, Newcastle-upon 
Tyne. Statistical information concerning the Tyne and 
Tyneside industries, a table of river distances and « few 
typical views are also included. 
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THE ROYAL SOCIETY 
CONVERSAZIONE. 


(Concluded from page 619.) 


CONTINUING our account of the exhibits at the 
Royal Society Conversazione, held at Burlington 
House, on Thursday, May 28, we may mention 
that Messrs. Cambridge Instrument Company, 
Limited, 45,Grosvenor-place, London, 8.W.1, showed 
an interesting form of instantaneous optical pyro- 
meter which will be employed for recording the tem- 
perature of ingots or billets passing to and from a roll- 
ing mill, although for demonstration purposes it was 
used as an indicating instrument only and a lamp 
was employed in place of a hot body. As it would 
be difficult to follow the operation of this instrument 
without the aid of diagrams, which are not yet 
available, we must defer our account of it to a 
later issue. Another instrument, exhibited jointly 
by the Cambridge Instrument Company and Dr. 
H. S. Hatfield, was an electrolytic resistance meter, 
incorporating an ingenious method of automatic 
temperature compensation. The instrument employs 
alternating current from the mains and the tem- 
perature compensation is obtained by means of a 
special transformer, the secondary winding of 
which is carried on a moving core controlled by a 
bimetallic device. This is immersed, together 
with the electrode system, in the liquid to be tested 
and its effect is to vary the transformer output so 
that the resistance measurement is automatically 
corrected for temperature. The area of the con- 
ducting path between the electrodes can be adjusted 
to suit the particular electrolyte of which the 
resistance is to be measured, and the transformer 
is designed so that its output is practically indepen- 
dent of voltage variations over a limited range. 

An interesting experiment, which might con- 
ceivably have industrial applications, was the 
coagulation of smoke by the effect of sound waves, 
shown by Professor E. N. da C. Andrade, F.R.S. 
Tobacco smoke, enclosed in vertical glass tubes, 
was seen to coagulate rapidly when sound waves 
were set up in the tubes by means of a vibrating 
diaphragm at one end. Supersonic sound waves, 
with a frequency of about 220 kilocycles per second, 
were employed in one case and waves with an 
audio-frequency of 2,200 cycles per second in 
another, both being apparently equally effective. 
We were informed that when the tubes are placed 
horizontally, the positions of the nodes and anti- 
nodes can be distinguished by differences in the rate 
of coagulation; they were, however, not visible 
in the vertical tubes. Another experiment shown 


by Professor Andrade was the attraction between | 4m be determined. In one of the instruments ex- 


two small spheres produced by vibration in the 
surrounding air when the line joining the centres 
of the spheres is at right angles to the direction | 
of propagation of the waves. 

Among the electrical exhibits, one of particular | 
interest, shown by Messrs. The British Thomson. | 
Houston Co., Ltd., was a discharge lamp designed to | 
give periodic flashes of light of very high intensity 
and of extremely short duration, rendering it parti- 
cularly suitable for studying vibrations, machinery 
in motion, &c., by stroboscopic methods. Actually 
two lamps were shown in operation, one containing 
neon and the other mercury vapour. In both, an 
oxide-coated cathode, capable of passing a high 
peak current of the order of 1,000 amperes, is em- 
ployed, and the duration of the flashes ranges from 
5 to 20 microseconds. 
shown with rotating paper discs illuminated by the | * 
lamps, one running at 1,500 r.p.m., and having an 
arrow drawn on it, appearing to be absolutely 
Stationary, and another, on which geometrical 
patterns had been drawn, 
changes in the resulting patterns as the speed was 
slowly increased to 3,000 r.p.m. On the same/e 








stand, spectra from a mercury-discharge lamp of | structed by Messrs. Electrical Calculators, Limited, 
the street-lighting type, and from a small high- | 34, Victoria-street, 





: he vapour was 40 atmospheres, were projected side 
V side, 
showed a distinct broadening of the main mercury 


intensity mercury lamp in which the pressure of E 


Vv 


lines, and also the existence of a continuous back- | transformers with variable ratios. The complete 
ground, thus indicating that the light from this | instrument comprises 48 panels, 8 of which were 
lamp is of @ more satisfactory character than that | exhibited, each representing a variable resistance 
from the low-pressure lamp. Another interesting| and reactance which can be interconnected in any 


| used to measure the components of the earth’s field, 


Some striking effects were | 0ut-of-balance current is amplified and passed 


magnitude and sign of any change in the field to be 
determined. A vibration galvanometer, depending 
on the Wiedemann effect for operation, also formed 


showing remarkable | part of this exhibit. 


the conditions in an actual alternating-current net- 
The spectrum from the high-pressure lamp | work, the correct relations between the currents and 
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in certain materials, such as the sulphides of zinc 
and cadmium, by light from a mercury-vapour 
discharge lamp. The materials were coated on the 
inner surfaces of a number of glass hemispheres 
mounted on a disc which was slowly rotated over 
the lamp. The colour of the fluorescence and, the 
duration of the after-glow could thus be observed. 

Recent work on luminescent materials at the 
Wembley Research Laboratories of Messrs. The 
General Electric Company, Limited, was also 
demonstrated in an effective manner. It was ex- 
plained that such materials fell into three distinct 
classes, viz., pure inorganic compounds, such as 
uranyl salts or platino-cyanides; inorganic com- 
pounds, the luminescence of which depends upon 
the presence of minute traces of impurities, such as 
sulphides, silicates or tungstates; and organic 
compounds. Examples of highly efficient materials 
of all three classes were shown. An interesting model 
illustrating the operation of a cathode-ray tube in 
a modern television receiver was also exhibited by 
the Wembley Research Laboratories. In this model 
a 12-in, tube is mounted by the side of a sectional 
diagram, and controls provided for modulation, 
brightness, focus, picture size and scanning fre- 
quency enable their effects to be seen, both in the 
actual tube and also on the diagram, and its asso- 
ciated indicating instruments. Considering the 
numerous applications of cathode-ray tubes, the 
apparatus would be a valuable addition to the 
instructional equipment of colleges and technical 
schools. Some of the uses of these tubes demon- 
strated at the conversazione were for testing the 
magnetic properties of iron, by Dr. C. R. Cosens, 
in the Cossor-Robertson cardiograph exhibited by 
Dr. D. Robertson, and in the Standard-Sunbury 
engine indicator shown by Messrs. Standard Tele- 
phones and Cables, Limited; particulars of the 
Sunbury indicator will be found on page 296 of the 
previous volume of ENGINEERING. 

In some instruments exhibited by the Department 
of Scientific Research and Experiment of the 
Admiralty, use is made of the high magnetic per- 
meability of mumetal. In a new type of magnetic- 
force inductor shown, a rod of mumetal is employed 
in the form of a piston working in a tube surrounded 
by a coil of wire connected to a ballistic galvano- 
meter. When the rod, tube and coil are placed in a 
weak field the magnetic induction in the rod is 
| seanentety proportional to the strength of the field. 
| Then, by rapidly withdrawing the rod from the coil, 
| an electrical impulse is supplied to the galvanometer, 
| from the throw of which the strength of the field 











hibited, the rod was moved by air pressure applied 
to the tube containing it by squeezing a rubber bulb. 
In a recording magnetometer shown, use was made 
of the fact that the impedance of a high-permeability 
wire, through which an alternating current at a 
frequency of, say, 500 cycles, is passing, is greatly 
affected by a change in the axial component of the 
magnetic field, in which the wire is situated. Three 
nickel-iron wires fixed mutually at right angles are 


and each wire can be placed in one arm of an alter- 
nating-current bridge supplied with a current of 
40 milliamperes at 500 cycles. The bridge is normally 
balanced, but the balance is disturbed by changes 
in the impedance of the high-permeability wire, 
due to changes in the earth’s field, and the resulting 


hrough a rectifier system, which enables both the 


The Blackburn network calculator, designed and 
xhibited by Messrs. Merz and McLellan, and con- 


London, §8.W.1, enables an 
rtificial network to be connected up to simulate 


oltages being obtained by means of interconnected 


exhibit of this firm showed the fluorescence excited 


Tillman and Dr. C. E. Wynn-Williams. 
particles emitted by the artificial radio-elements 
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desired manner. A metering desk, forming part of 
the equipment, enables accurate measurements of 
the magnitudes and phase relationships of the volt- 
ages and currents to be made, and includes a cathode- 
ray oscillograph to show the vector relations of these 
quantities. It may be noted that the methods 
employed in this apparatus can be applied to general 
calculations involving complex numbers or vector 
quantities, and for the determination of stresses in 
structural frameworks. 

A new ultra-violet spectrophotometer shown by 
Messrs. Adam Hilger, Limited, 98, King’s-road, 
Camden-road, London, N.W.1, was used with one 
of the firm’s quartz spectrographs giving a spectrum 
14 em. long from 1980 A to 6,000 A on a flat photo- 
graphic plate. The photometer, which is of the 
Spekker variable-aperture type, is connected to 
the spectrograph by means of a bar of standard 
section which gives a rigid connection with accurate 
alignment. Ultra-violet spectrophotometry, it may 
be explained, involves the use of a device by which 
light from a single source is divided into two beams, 
one of which is reduced by known amounts by means 
of the variable aperture, while the other is absorbed 
by the substance under investigation. The quartz 
spectrograph resolves both beams into spectra, and 
a series of spectra are taken with successive reduc- 
tions in the variable beam, the spectra being ex- 
amined to show the positions at which the absorbed 
and the reduced spectra are of equal intensity. A 
curve can then be drawn connecting wavelength and 
absorption. The special feature of the new photo 
meter is that the mechanical construction has been 
designed to avoid the necessity for the various 
adjustments usually required, so that it is well 
suited for use in industrial laboratories. The disper- 
sion of the spectrograph is adequate for the ultra- 
violet absorption spectrophotometry of organic and 
biochemical substances, such as vitamins, carcino- 
genic substances and hormones, and is also sufficient 
for much useful spectrum analysis as, for example, 
in connection with the minor metallic constituents 
of plant and animal tissues and fluids. 

Another exhibit relating to spectroscopy, was an 
automatic pen recorder for infra-red spectra, shown 
jointly by Sir Robert Robertson, F.R.S., Dr. J. J. 
Fox and Dr. A. E. Martin. The usual method of 
observing the infra-red spectral region is to note the 
readings of a mirror galvanometer and the auto- 
matic recorder has been designed to avoid the 
tedious work involved by this method. The appa- 
ratus comprises a source of infra-red radiation, a 
Hilger spectrometer with a rock-salt prism capable 
of isolating any required region between 0-5 » and 
17 yw, a sensitive thermopile and galvanometer and 
a photo-electric cell. The current from this cell, after 
amplification, is passed through the coil of a moving- 
coil galvanometer, which actuates a pen moving over 
a paper chart. In this way changes in the intensity 
of the infra-red radiation on passing through an 
absorbing medium are directly recorded. 

In our reports on Lord Rutherford’s recent lectures 
at the Royal Institution on transmutation, we made 
frequent reference to the properties of slow neutrons. 
It will be remembered that certain elements are 
rendered radioactive by bombardment with slow 
neutrons and the production of artificial radio- 


elements in this way was demonstrated at the Con- 


versazione in the exhibit of Dr. P. B. Moon, Mr. J. R. 
The f- 


produced were detected by a Geiger-Miiller high- 
speed thyratron counter capable of accurately 
counting several thousand particles per minute, In 
this the readings are automatically translated to the 
decimal system, and shown directly as a four-figure 
number in illuminated figures. The results can also 
be heard by means of dot and dash sound signals, 
and are printed in plain figures on a tape as well. 
By means of a movable control board provided with 
a rotatable finger dial, similar to those used on auto- 
matic telephones, the counter can be operated from 
any part of the laboratory, or from an adjoining 
room, the only connection necessary being made by 
one pair of wires. This apparatus must greatly 
facilitate the otherwise extremely tedious work of 
counting the particles emitted in transmutation 
experiments. 





Dr. F. P. Bowden demonstrated some of the 
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interesting work he has carried out on the surface 
temperature of sliding metals, which has an im- 
portant bearing on the mechanism of friction, lubri- 
cation, and polishing. The surface temperature is 
measured by using the rubbing contact of two dis- 
similar metals as a thermocouple, and in this way 
it has been shown that the surface temperature at 
the point of contact between polished metals may 
exceed 1,000 deg. C., although the mass of the metal 
It is an interesting fact that with 
many metals tested in this way the temperature 
rises to the melting point of the metal and then 
remains stationary, which suggests that actual 
melting of the metal is occurring at the contact 
surface. Furthermore, it has been shown that a 
metal cannot be polished with a polishing material 
having a lower melting point than that of the metal. 
If, on the other hand, the melting point of the polish- 
ing material is higher than that of the metal, surface 
flow occurs and the Beilby layer is formed. The 
relative hardness of the polishing material and the 
metal, we understand, is unimportant ; a metal can 
be polished with a material which is softer than 
itself, provided that the melting point of the material 
is higher than that of the metal. 

Mesars. H. C. Pollock and C. H. Collie demon- 
strated a modified form of Beam’s ultra-centrifuge, 
capable of giving speeds up to 3,000 revolutions per 
second when the rotor is enclosed in an evacuated 
chamber. The rotor, which is made of a light 
magnesium alloy, is secured to the lower end of a 
thin vertical spindle, near the upper end of which 
is a dise, about one inch in diameter, having a series 
of vanes cut round the periphery. Air is directed on 
to these vanes from tangential nozzles, causing the 
dise, and the rotor connected to it by the spindle, 
to rotate at a high speed. The weight of the rotat- 
ing parts is entirely carried by an air-lubricated 
bearing formed by the lower surface of the disc and 
a fixed support, but two oil-lubricated guide bearings 
are provided above and below the disc respectively, 
to give stability. With this apparatus, the rota- 
tional speed is limited only by the breaking strength 
of the rotor, but peripheral speeds as high as 650 
metres (2,133 ft.), per second have been obtained, 
so that it is considered feasible to employ the centri- 
fuge for the separation of isotopes. A rotor of 
triangular shape designed for this purpose formed 
part of the exhibit. 

We may conclude our account of the exhibits at 
the Conversazione with a brief reference to a pure 
tone photo-acoustic siren, shown by Professor 
Hartridge, F.R.S., Mr. C. 8S. Hallpike, and Mr. A. F. 
Rawdon-Smith. In this siren a disc having 96 equi- 
distant radial slots is rotated by an electric motor, 
and light from a Pointolite lamp is focused by a 
lens and passed through the slots on to a photo- 
electric cell, The resulting current from the cell is 
amplified and supplied to a cathode-ray tube or 
loud-speaker, as required. By varying the positions 
of the disc and the focus point of the light, varia- 
tions in the wave form of the current from the cell 
are produced and by careful adjustment, a nearly- 
pure sine-wave form can be obtained. 


is quite cool. 








INTERNATIONAL CONGRESS OF 
ACETYLENE, OXY - ACETYLENE 
WELDING, AND ALLIED INDUS- 
TRIES. 


Tue twelfth International Congress of Acetylene, 
Oxy-Acetylene Welding, and Allied Industries took 
place in London this week under the presidency of 
Dr. J. Donald Pollock, O.B.E. Eight sessions were 
held for the consideration of a series of technical 
reports and papers relating to such subjects as the 
history of the industrial production of oxygen, the 
testing of welds by X-rays, the application of oxy- 
acetylene welding and cutting in railway work, the 
technique of welding, and the training and selection 
of welders. There was also a display of exhibits 
from Austria, France, Germany, Holland, Poland, 
Russia, and the United Kingdom, and a number of 
technical films were shown. On Monday evening 
there was a Government reception at Lancaster 
House, when the delegates were received by the 
Minister of Health (the Rt. Hon. Sir Kingsley Wood) 
and Lady Wood, while other social functions were a 
dinner at Grosvenor House on Tuesday, while visits 
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are being made to Windsor and to the Aldershot 


Tattoo and inspections made of the works of 
Messrs. The British Oxygen Company at Crickle- 
wood and Edmonton and of Messrs. Electrolux, 
Limited, at Luton. 

The opening session was held in the Guildhall, 
London, E.C.2, on the morning of Monday, June 8. 
In opening the proceedings the president read a 
letter from the King’s private secretary, which 
thanked the delegates for their greeting and recalled 
that His Majesty, when Prince of Wales, had con- 
sented to be patron of the Congress. Continuing, 
the president thanked the Lord Mayor and Cor- 
poration of London for allowing the use of the 
Council chamber and pointed out that the historic 
structure in which they were meeting was the 
result of the application of scientific principles by 
skilled workers. Such a material outlook would 
not, however, have produced so noble a building 
without the inspiration of higher immaterial, or 
spiritual, qualities. In this there was a lesson for 
all of them. For to-day there was a tendency to 
overlook the immaterial in favour of the material. 
It was certain that their deliberations would be of 
great interest in the scientific and technical sphere, 
but even more important was the work the Congress 
could do to promote international friendship and 
understanding. If they were successful in doing 
this they would have laid a foundation on which 
a structure of great benefit to humanity could be 
erected. 

An address of welcome to the members of the 
Congress was then delivered by the Rt. Hon. Lord 
Alness, K.C., who said that nothing had done so 
much to remove and prevent misunderstandings 
as intercourse between representative men who 
had met together for some common purpose. That 
was what the Congress was for, and he would there- 
fore stress the social side, which would give those 
attending an opportunity of meeting each other 
and establishing enduring friendships. 

The first congress was held in Berlin in 1898, 
at a time when the use ef gas was practically con- 
fined to lighting. It was followed by meetings in 
Budapest in 1899, in Paris in 1900, and in Liége 
in 1905, by which period the oxy-acetylene process 
was emerging from the experimental stage. The 
next congress was held in London in 1908, and its 
importance could be gauged from the fact that 
only 50 members attended the annual banquet. 
Since the war, meetings had taken place in Vienna, 
Paris, Brussels, Zurich and Rome, the attendance 
at the last named in 1934 being 800, while the 
number of papers presented was 100. It was 
therefore possible to regard the past with satis- 
faction. 

As regards the present, though for understandable 
reasons Italy was absent and certain other countries 
had not been able to send delegates owing to finan- 
cial difficulties, a goodly company had assembled. 
It was the first congress to be held under Royal 
patronage, and its gathering coincided with the 
centenary of the discovery of acetylene by Edmund 
Davey and with the fiftieth anniversary of the 
industrial production of oxygen by the Brin process. 
Both these events took place in England. At 
present over 200 trades, including those of such 
importance as shipbuilding, railways and collieries, 
were using acetylene, and they had therefore every 
reason to be well content. The future also was 
bright with promise, and if they worked for peace 
he was sure they would also attain prosperity. 

The thanks of the foreign delegates were expressed 
by M. A. Gandillon, president of the Swiss Acetylene 
Association and of the Commission Permanente 
Internationale. Prizes for papers submitted to the 
Congress were then presented by Lord Alness as 
follows :—Congress Gold Medal: M. R. Meslier 
(France); Congress Silver Medals: MM. J. Brillie, 
A. Leroy and A. Roux (France), and MM. F. Golling 
and P. Tulacz (Poland); British Acetylene Associa- 
tion Gold Medal: Messrs. C. G. Bainbridge and 
R. E. Dore; British Acetylene Association Silver 
Medal: Mr. W. H. G. Hignett. 

At the afternoon session on Monday, June 8, 
the chair was taken by Mr. A. Stephenson, who 
opened the proceedings by inviting Dr. W. Rimarski 
to address the meeting. Dr. Rimarski said that, 
on behalf of the foreign delegates, he would like to 
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express appreciation for the hospitality afforded to 
them and to wish every success to the Congress, 
not only from the technical point of view, but also 
socially. After briefly recalling the leaders in the 
development of the application of acetylene gas to 
welding, he said that he hoped that the Congress 
would lead to closer ties among the nations repre- 
sented. The chair was then taken by Dr. J. 8. 
Brown, who called on Mr. C. R. Houseman to 
read his paper, entitled “An Historical Survey of 
Industrial Oxygen Production.” 


HisToRIcaL SuRVEY. 


The author stated that the oxygen industry was 
founded in 1886, when the Brins Oxygen Company 
was established to work the Brin process. The 
latter was based on Boussingault’s discovery, in 
1851, that at a temperature of about 540 deg. C. 
barium monoxide would absorb oxygen readily 
from the air, the oxygen being given off again at 
about 870 deg. C. The process only became an 
established success when oxidation and deoxidation 
were both carried out at 650 deg. C. by varying the 
gas pressure. 

A considerable number of plants were established 
in this country, varying from 5,000 cu. ft. to 
30,000 cu. ft. per day capacity. Meanwhile, the 
Linde process was in course of development, and 
ultimately superseded the Brin process. In 1845, 
Thompson and Jule carried out their well-known 
experiments on the cooling of gases by expansion, 
and Linde followed up the work by employing the 
principle to liquefy air. The author gave a descrip- 
tion of a typical Linde plant, and then referred to 
the Hampson Liquefier, produced in 1896. This 
was a laboratory apparatus depending on nozzle 
expansion from pressures up to 200 atmospheres 
without pre-cooling or high-pressure cycle. In 
1892, Parkinson made the suggestion that 
oxygen and nitrogen in their liquid mixtures might 
be separated by utilising their different boiling 
points. Linde effected a partial separation by 
fractional evaporation, and put the so-called 
“Linde Air” on the market, containing about 
50 per cent. oxygen. The apparatus employed was 
described in the paper. It soon became clear that 
the demands of industry could only be met by 
oxygen of higher purity. In 1902, Linde put 
forward the rectification process, and in the same 
year, Claude succeeded in producing liquid air by 
expanding compressed air in an engine with the 
production of external work. Several workers had 
failed previously to overcome the difficulty of 
lubricating the piston at low temperature, but 
Claude achieved success by using petrol-ether in 
admixture with cylinder oil until the temperature 
had dropped sufficiently for the liquid air itself to 
serve as a lubricant. Claude coupled the expansion 
engine to a rectification column, and obtained 
oxygen by a process similar to Linde’s, but instead 
of liquefying the compressed air as such, it was 
divided into two liquids on liquefaction, one con- 
taining practically the whole of the oxygen, and 
the other very little oxygen. The poor liquid could 
more effectively wash out oxygen from the ascending 
gases in the rectification column than the liquid air 
of Linde’s process. About 1910, Linde went a step 
further, and substituted a pressure rectification 
column, constructing the first ‘ double-column ” 
plant. The rich and poor liquids were formed from 
the treated air in the lower pressure column, and 
the final rectification was carried out in the upper 
column. By this method the separated oxygen 
and nitrogen were obtained in greater purity and 
yield. The Claude system was improved by Hey- 
landt in 1913. About 1923, efforts were made to 
raise the purity of the oxygen by improving the 
efficiency of the rectification columns, and to-day, 
plants of the double-column type could yield about 
95 per cent. of the oxygen in the treated air at 4 
purity of 99-5 per cent. After describing the 
latest improvements in the plant, the author passed 
on to improvements in the transport and storage of 
oxygen, and finally dealt with the various types of 
cell employed for the electrolytic decomposition of 
water. 

This paper was not discussed, and after Dr. 
Brown had called for a vote of thanks to the author, 


| the chair was taken by Dr. Rimarski, who called upon 
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Herr J. R. H. Goris to summarise his paper entitled 
“Explosionsgefahr inbrandgeratener Dissousgas- 
flaschen.”” 


Expositions In Gas CYLINDERS. 


In this paper, suggestions were made in regard to 
minimising the risk of explosion after ignition of 
dissolved acetylene cylinders. The author gave 
very full particulars of the results of investigations 
carried out with an “Aga” dissolved-acetylene 
cylinder which had caught fire. After the flames 
had been extinguished the valve was shut off. 
The cylinder did not explode. Exothermic reac- 
tions took place in the upper part of the cylinder, 
and products of an oily nature resulting from the 
polymerisation and condensation of the acetylene, 
carbon and gaseous products from the decomposi- 
tion of the acetone were found. No hydrogen 
in the free state was found in a sample of gas taken 
from the cylinder five hours after the fire had taken 
place. Reactions in the porous material extended 
to a distance of 21 cm. The author went on to 
explain the kinds of reactions which are undergone 
through pyrolisis during a cylinder fire, the forma- 
tion of the reaction products being also discussed. 
The opinion was expressed that it was very desirable 
that a re-investigation should be made to confirm, 
if possible, that the conditions to which dissolved- 
acetylene cylinders were exposed when the cylinder 
catches fire did not provoke less favourable conditions 
than those of the test for reliability and soundness. 
In particular, it was suggested that a study should 
be made regarding the influence of the outflowing 
gas on a possible extension of the polymerisation and 
decomposition of the acetylene in the various kinds 
of porous material officially approved. Finally, 
various measures for the prevention of the ignition 
were recommended, and attention was drawn 
to the great need for compulsory safety prescriptions 
with a view to eliminating risks of explosion when 
dissolved-acetylene cylinders caught fire. The paper 
was summarised in German, and the greater part 
of the discussion was in the same language. 

Before declaring the discussion open, Dr. Rimarski 
said that many of the older engineers thought that 
the problem discussed in the paper had already 
been solved, but that it was interesting to discover 
that younger engineers had other views. It was 
easy to exaggerate the danger of the explosion of a 
gas cylinder, and he might mention that from 
125,000 to 135,000 such cylinders were in use in 
Germany, but explosions were of very rare occur- 
rence, perhaps one in two or three years. He 
thought it would be very desirable if international 
agreement could be reached on the standardisation 
of cylinders and their use, and said that this might 
be a suitable task for the next congress. 

Dr. A. F. Jaubert, who opened the discussion, 
agreed that an international agreement on these 
lines would be very desirable, as the regulations 
governing the construction and use of the cylinders 
varied so much in different countries. He described 
the German tests, and suggested that the Congress 
should set up a special commission to study the 
whole subject. 

Herr Elscalon said that he noted in connection 
with the cylinder referred to in the paper that 
explosion did not occur in spite of aggravating 
circumstances. The event showed that if the valve 
could be shut in time, the explosion would be 
prevented by the porous mass, and not by the 
exhaustion of the gas. The percentage of gas 
remaining in the cylinder after 24 hours indicated 
that dissociation ceased at an early stage and that 
it has not gone very far down the cylinder. 

Dr. Rimarski, closing the discussion, said it would 
be very desirable to have further information on how 
the explosions which sometimes occurred were 
actually started. In a case coming under his notice 
Some two years ago, this information could not be 
obtained, even when all the facts available had been 
examined. He had himself deliberately ignited a 
cylinder to investigate the phenomenon which 
occurred, and his results were very similar to those 
given in the paper. It was safe to conclude that 
acetylene decomposed in the presence of acetone. 
The composition of the gases after the explosion 
would always vary, but afforded some indication 


of investigating the origin of the explosions, 
Dr. Rimarski said that ignition by struck matches, 
cigarettes, &c., could be ruled out, but that electro- 
static changes might possibly be responsible. The 
work of an international committee, such as that 
proposed, would be very difficult, owing to the wide 
differences in practice as between the various 
countries. The author did not reply to the discussion. 

The chairman then called upon Monsieur R. 
Meslier to summarise his paper, entitled “ Les 
Méthodes Modernes de Soudure Oxy-Acétylénique 
vis--vis de la Soudure Electrique & Are.” This 
paper was awarded the gold medal of the Congress 
at the morning session, and was summarised in 
French. The discussion was in French, German and 
English. 


COMPARISON OF Oxy-ACETYLENE AND ARC WELDING. 


The author stated that in recent years electric-arc 
welding had made enormous strides and had been 
applied industrially to a variety of useful purposes. 
Unfortunately, those who championed the process 
did not limit their ambitions to a rational develop- 
ment, but often sought, quite indiscriminately, to 
extend it to regions where the oxy-acetylene process 
was more suitable. When confronted with the un- 
questionable progress made in arc welding, oxy- 
acetylene welders could refer to the improvements 
recently made, both as regarded material and 
methods, in every case producing technical and 
economic results which could not be surpassed. 
Each specialised are-welding process had a corre- 
sponding process of blow-pipe welding, and for every 
result obtained by the first process at least equally 
good results could be obtained by the second. The 
author drew his comparison between the two pro- 
cesses by means of tables and data obtained in actual 
practice, and showed that in a very large number 
of cases of construction and repair work, oxy-acety- 
lene welding had given, with equal quality, far better 
economic results than those obtained by electric-arc 
welding. In his conclusions, Monsieur Meslier stated 
that all that was required, in order to take full advant- 
age of the oxy-acetylene process, was to know how 
to make good use of the various systems or methods 
of welding, which latter have for the most part been 
standardised with a view to their being applied to 
certain definite purposes. Procedure and methods 
had been sufficiently developed and were varied 
enough for adaptation to all cases which might arise 
in industry, no matter whether it was a question of 
high-quality welds or the ordinary type of weld. 


at their disposal methods which were quite definite 
with regard to their application, and which also gave 
equally definite results. Various systems of auto- 
matic welding, which met various requirements, had 
been brought to a high degree of perfection, and their 
widespread application in industry merely served 
to confirm the results which had been anticipated 
when they were first introduced into workshops. 
Herr Meijer opened the discussion by quoting 
the author’s statement “ Pour étayer leur argumen- 
tation ils font état des résultats obtenus en soudant 
& Tare électrique & Taide des moyens les plus 
perfectionnés et comparent ces résultats 4 ceux que 
donne la soudure oxy-acétylénique utilisée sans 
méthode et appliquée sans aucun souci des progrés 
réalisés tant dans les modes opératoires que dans le 
matériel de soudure.” He challenged this state- 
ment strongly and said that some authorities might 
be inclined to reverse the position of the two 
methods in it. No doubt, the author’s experiments 
had shown how the oxy-acetylene process could be 
used to the greatest advantage, but those interested 
in the electric-arc process could naturally not 
regard him as an authority on their side. It was 
inevitable, therefore, that the paper should present 
an appearance of bias. The speaker suggested that 
comparative tests of the two methods should be 
made by impartial authorities, with experts on each 
side available to give advice. 
The author replied that the figures given in the 
paper were open to examination, so that impartial 
conclusions could be drawn. Actually, at the 
institution where the tests were carried out, both 
methods of welding were taught, and the figures 
obtained for oxy-acetylene welding were in some 





of the phenomenon. Again stressing the importance 


cases better than those given in the paper. 


As regarded manual or hand welding, welders had | papers, 


Dr. Holler said that in Germany many hundreds 
of thousands of cylinders to hold propane were 
manufactured, and the best results had been obtained 


by hand working with a double-flame burner. To 
get the best results, however, the workers had to 
be specially trained. 

Mr. T. R. Thomas, of the British Corporation 
Register, also expressed the opinion that the author 
was very severe on the exponents of electric welding. 
He himself was specially interested in oxy-acetytene 
welding applied to fairly heavy steel material, the 
cost not being a primary consideration. He noticed 
that the author’s comments did not apply to fillet 
welds, Such work was known to be difficult, in 
thick steel, such as was widely used in shipbuilding, 
and he would like to ask the author whether he 
thought that the difficulties of applying oxy- 
acetylene welding in such cases were likely to be 
successfully surmounted. Could progress be made 
by the application of multi-flame blowpipes or the 
use of special rods? The figures given in, the paper 
for the A.50 rod appeared low, the British Standard 
specification, for example, giving an elongation of 
18 per cent. against the author’s 14 per cent. As the 
quality of the rod improved the cost increased very 
rapidly, and he would ask whether the cost of a 
better rod would materially affect the figures given 
in the paper. He could assure the author that the 
exponents of electric-arc welding in heavy material 
did not like upward or downward welding, but 
preferred horizontal work, and would ask the author 
why he had adhered to the vertical weld in making 
comparisons. He noticed that the differences in 
cost when underhand welding was used were more 
favourable to the acetylene process, and would ask 
the author why this method was not made use of in 
the illustrations accompanying the paper. 

In a brief reply, M. Meslier stated that fillet welds 
in heavy gauges were not at present possible, but 
that the situation might improve later on. Vertical 
welding was preferred in some cases on account 
of the higher speed attainable. 


(T'o be continued.) 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue forty-first Annual Convention of the Incor- 
porated Municipal Electrical Association is being he!d in 
Edinburgh from Monday, June 8, to Saturday, June 18. 
The proceedings include the delivery of a Presiden- 
tial Address and the reading and discussion of several 
as well as visits to places of interest in the 
neighbourhood, and social functions. 

The first meeting took place in the Usher Hall, 
Lothian-road, on Tuesday, June 9, when a civic 
welcome was extended to the delegates by the Lord 
Provost of Edinburgh (The Rt. Hon, Louis 8. Gumley). 
The Presidential Address was then delivered by Mr, E. 
Seddon, city electrical engineer and manager, Edin- 
burgh, who said that, placed at its lowest level, the 
supply of electricity was a business enterprise, and 
could only succeed if run on business lines. In addition, 
however, it. was an essential public service, to be placed 
in the control of which was at once a privilege and a 
challenge, and as such demanded the best that was 
in them. In giving of that best they were faeed with 
two types of problem, which might be called the 
national and the local, respectively. Until electricity 
was available to every member of the community at 
a cost within his ability to pay, their work would 
remain incomplete and consideration might, there- 
fore, be given to seeing whether anything practical 
could be done to reduce costs, 

Broadly speaking, the industry was divided into two 
well-defined sections, generation and distribution, in 
which the proportions of invested capital were 33 per 
cent. and 67 per cent., respectively. The recent 
reorganisation of generation was expected to show 
substantial savings in invested capital and annual 
expenses, one of the most important effects of 
which would be the levelling out of the first costs of 
energy to distributing authorities. A uniform national 
rate of charge would seem to be a reasonable policy 
for a national body, and it was to be hoped that the 
barriers to its realisation would be speedily removed. 
Though everything had been done that could be done 
to reduce the cost of generation, he felt that the last 
word had not been said on the technical problem of 
converting coal into the finished product. The 
thermal performance of even the best stations was so 
low under the present conversion cycle, that it was to 
be hoped a better method would be found, perhaps by 





utilising fuel directly in prime movers, 
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The whole question of the reorganisation of distribu- 
tion was sub judice, but perhaps he might be allowed 
to express some personal opinions. The areas in which 
the various distributing authorities operated had been 
allocated in an almost haphazard manner, and terri- 
tories which were geographically large might be quite 
insignificant electrically, and vice versa. Municipally- 
owned undertakings were generally confined within 
municipal boundaries, though often they did not cover 
the whole area. Lines of demarcation between 
adjacent territories usually followed county or parish 
boundaries, though these were not necessarily best 
suited for the development of electricity supply. 

Though sound economic reasons could given in 
defence of the variety of tariffs, the continuance of 
numerous voltages could hardly be justified. In this 
connection two questions might be asked: Was it in 
the best interests of the industry that these anomalies 
should be removed and, if so, how could this be done ? 
The answer to the first question was: Yes, provided 
the cure was not worse than the disease. As regards 
declared voltages, there seemed little doubt that these 
could be unified without serious alteration to the 
status quo of existing supply authorities. The ultimate 
benefit to the industry could hardly be disputed, 
though the cost would be considerable. It was to be 
regretted that the opportunity had not been taken to 
standardise the voltage in all areas where the recent 
frequency changes had been effected. In connection 
with the unification and simplification of tariffs more 
far-reaching implications arose, Standardisation would 
entail one or both of two things: The raising of the 
lower scales and the lowering of the higher scales to a 
weighted average; or the uniting of the high tariff with 
the adjacent low tariff areas, so that without raising 
the lower tariff levels, the balance between revenue and 
expenditure could be held on the correct side. In either 
event the revenues would suffer, at least for a 
time, 

Any attempt along these lines would require a co- 
ordinating authority with powers either to pool the 
revenues of the industry and meet the expenses of each 
undertaking out of the common pool, or to re-allocate 
the country into areas, chosen solely to facilitate the 
development of supply and of such magnitude and 
population that each would be self-supporting at the 
common scale of tariffs. Whatever form the under- 
takings in these standardised areas might take two 
conditions should be guaranteed: A maximum free- 
dom to the local executive in adapting the central 
policy to the peculiar needs of the district, and that, 
after all legitimate charges have been met and a 
sufficient central reserve accumulated, the surplus 
should go back into the industry in the form of improved 
service or reduced charges. 

In conclusion, the President said that local plans of 
development should envisage a phenomenal increase in 
output and the network should therefore be planned on 
the basis of a loading, say, four times the present 
demand, In other words, the network should be kept 
flexible, and be planned on generous lines ‘and the high 
voltage supply should be brought as near as possible 
to the consumer's terminals. The appropriation of 
trading surpluses for the reduction of rates should be 
actively contested. 

The Presidential Address was followed by a paper on 
“ Electric Water Heating,” which was presented by 
Mr. G. H. Lake. The subject was dealt with mainly 
from the point of view of “ load-building.” A cam- 
paign for this purpose was launched in Nottingham in 
May, 1934, and in the first month 349 applications were 
received. During the next four months there was a 
total of 779 applications, but during October and 
November these fell off to 86 and 47 respectively. This 
decrease during the winter months was expected and 
steps were taken to prevent it by appointing a can- 
vasser who increased the December application to 99, 
the figure rising to 183 in January, and to 191 in Febru- 
ary. The chief factors governing any water-heating 
scheme were: A suitable rate of charge, the kind of 
water supply available and the type of hot-water instal- 
lation most commonly in use. In Nottingham a two- 
part tariff with a fixed annual charge of 15 per cent. 
of the net rateable value plus 0-5d. per kilowatt-hour 
was adopted. There was no special night rate. The 
water in Nottingham was such that no undue difficulty 
from scaling was experienced. The most common 
hot-water systems included copper cylinders, with 
copper or wrought-iron back-boilers and lead or copper 
piping, galvanised cisterns with cast-iron back boilers 
and screwed iron piping. The arrangement of these 
installations sometimes led to trouble, and it was as 
well that the difficulties that existed should be removed 
before electric heating was installed. Generally, how- 
ever, experience had been satisfactory and in only 
29 instances had the heaters themselves proved faulty. 

The installed load represented by 5,000 heaters was 
15,000 kW, the average consumption per heater being 
1,200 kWh per annum. A future sale under this head- 
ing of about 6,000,000 kWh per annum might be 
anticipated. No peak could be traced to the water- 
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heating load and it had no appreciable effect on the 
maximum demand, 

On Tuesday afternoon visits were paid to the Porto- 
bello power station and the works of Messrs. Bruce 
Peebles, Limited, while on Wednesday, June 10, there 
was a whole day excursion to the Rannoch and Tummel 
station of the Grampian Electric Supply Company. 

On Thursday morning a meeting was held in the 
Usher Hall, at which a paper on “ Large-Scale Electric 
Cooking ” was read by Messrs. W. E, Swale and 8. C. 
Hurry. The authors said that though experience of 
large-scale cooking had been available for many years, 
in relation to the projected market progress had been 
slow. The total electricity consumption for this pur- 
pose was probably still below 1 per cent. of the 
13,000,000,000 kWh sold for all purposes in 1935. 
Yet if the use of electricity for domestic cooking could 
be developed at the astonishing rate recorded in recent 
years, there seemed a prima facie case for equally 
rapid progress in large-scale cooking, where cleanliness, 
convenience and economy were at least as important. 
Records showed that in France there was 34,535 kW 
of this type of load connected, 71,635 kW in Germany, 
45,400 kW in Switzerland, 150,000 kW in the United 
States, and 75,000 kW in Great Britain, the latter 
being a rough estimate. In large cities a potential 
connected load of 3,000 kW per 100,000 of population 
might be taken as a low estimate, so that the potential 
load in our 121 largest towns, with a population of 
26,000,000, might be taken at 780,000 kW. A total 
potential load of 1,000,000 kW, or an annual con- 
sumption of 900,000,000 kWh, was not, therefore, an 
over-estimate. 

The load characteristics of the equipment were such 
as to make the business well worth while. A great 
deal of business had been obtained at prices varying 
from 0-65d. to 1d. per kilowatt-hour, and owing to the 
good diversity, the hours of use, and the fact that the 
power factor was unity, a reduction below prevailing 
power tariffs was justified. Generally speaking, for a 
connected load of 50 kW and upwards, a tariff in which 
the primary charge was based on the lighting alone 
was likely to give the best results. Such a tariff was 
121. per kilowatt per annum for the first 5 kW of lighting 
load, 91. per kilowatt for the remaining lighting load, 
plus 0-666d. per kilowatt-hour for all current metered. 
Experience had shown that maintenance costs were 
very low and the undertaking would be well advised to 
arrange for a quarterly inspection of the equipment at 
a nominal fee, say, 2s. per kilowatt per annum. A 
closely reasoned argument and a sound economic 
proposal could now be advanced for a large variety of 
cooking schemes. Development depended mainly on 
putting the case forward at the right time and in the 
right quarters. 

On Thursday afternoon a paper on “ Electric Street 
Lighting, with Special Reference to Electric Gaseous 
Discharge Lamps,” was read by Messrs, P. J. Robinson 
and J. N. Waite, who said that public attention had 
recently been focussed on this subject owing to three 
main factors: Road safety, the publication of an 
interim report by the Departmental Committee on 
Public Lighting, and the advent of the electric discharge 
lamp. Statistics showed that visibility had a marked 
effect for the better on the accident rate. In fact, 
there appeared to be very little doubt that if reasonably 
good visibility under artificial lighting conditions were 
provided in built-up areas the accident rate would 
decrease materially and that the consequent economic 
gain would be many times the cost of the lighting 
necessary to provide this visibility. 

On the administrative side, to ensure adequate 
public lighting a lighting authority should control a 
much greater area than at present. Roads should be 
classified according to traffic density, the minimum 
standard of lighting should be prescribed for each, 
and its provision should be compulsory. On roads 
carrying a high proportion of through traffic, part of 
the cost of lighting should be borne by public funds. 
It should be obligatory for vehicle side lights to be 
fitted with ween | glass to prevent glare, and where 
adequate street lighting was provided vehicles should 
be prohibited from using head lights. During lighting 
hours motor vehicles should be prohibited from pulling 
up or parking on the wrong side of the road. 

The first real problem of the lighting engineer was 
to provide a uniform background brightness of the 
highest possible intensity for a given expenditure per 
annum, The next essential was to eliminate what was 
known as disability glare, which was produced both 
by the lamps on vehicles and by those used for lighting 
the roads. The effect of glare depended on two main 
factors: The intensity of the light producing the glare 
and the general intensity of the light in the environ- 
ment. Under public lighting conditions the intensity 
on the road was of a relatively low order, and even 
motor side lights could impair visibility appreciably. 
It would therefore be an advantage if the intrinsic 
brightness of the bulb itself were reduced by diffusing 
glass and a maximum illuminating power were im 
on side-lamps, for the best possible visibility for 
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the general road user would never be achieved by 
public lighting if vehicle users were allowed to introduce 
unnecessary glare. In the same way, the intrinsic 
brightness of the light sources used for street lighting 
must be reduced by the use of diffusing refractors to a 
degree that did not materially affect vision, or the 
actual light sources must not be visible to the normal 
line of vision. 

A study of the relative costs of light from different 
sources showed that the new electric discharge lamp 
was bound to become the main source, even with its 
present colour rendering. There were good grounds, 
too, for anticipating that this rendering would be much 
improved. In this connection, all competing schemes 
should be obliged to guarantee the total light output 
in lumens or mean spherical candle-power. All forms 
of light source required directional apparatus to dis- 
tribute the light they produced. This apparatus could 
be divided into two main classes: reflectors and 
refractors. Consideration of the fundamentals of visi- 
bility and glare, however, showed that reflectors should 
only be employed where the light source was completely 
shielded from the normal plane of direct vision. Re- 
fractors employing a large number of prisms enabled 
the light to be directed with reasonable uniformity 
over a reasonably large area of road, and if the source 
was shielded from the normal plane of vision the glare 
was reduced very materially. Lamps mounted on 
arms which projected over the roadway produced a 
better effect than those mounted directly over the 
curb, The mounting height was an important factor 
in providing adequate visibility, and the 25 ft. for 
traffic arteries recommended by the Departmental 
Committee on Street Lighting was endorsed, as it 
led to a more even distribution and removed the source 
from the plane of direct vision. Even for side streets 
the height should not be less than 15 ft. 

Regarding the cost of electricity for public lighting, 
with 4,000 hours’ burning the load factor was 45-7 
per cent. and the consumption was from 300 kWh to 
6,000 kWh per post per annum. The services were 
shorter than to the ordinary consumer and it was often 
possible to put them overhead. No meter was required, 
there were no bad debts, and there was not a separate 
account for each post. On the other hand, the demand 
came on the undertaking’s peak. A reasonable price, 
therefore, was 0-75d. per kilowatt-hour, in most cases 
rising to round about Id. for smaller undertakings. 
Compared with gas the installation of electric lighting 
was easier and it cost appreciably less in maintenance. 
Without constant attention the light output with gas 
fell off considerably, the diminution reaching as much as 
63 per cent. Gas pipes also required constant cleaning. 
From a directional point of view refractors rapidly lost 
their effectiveness with gas burners owing to the effects 
of the products of combustion. A 150-watt sodium- 
discharge lamp gave seven times, and a 400-watt 
mercury-discharge lamp 5} times, the light output 
for the same cost as gas. With electricity at Id. per 
kilowatt-hour the cost of the sodium lamps installed in 
Liverpool varied from 0-2d. to 0-326d. per lumen 
per annum, compared with 0-354d. for metal-filament 
lamps. The capital cost per mile varied from 1,416l. 
to 1,2981. with 30-yard spacing and from 1,056/. to 
9681. with 40-yard spacing, with lamp wattages of 
150, 100 and 70, and catenary suspension. With 
bracket suspension the costs were from 1,652/. to 
1,5341. and from 1,232/. to 1,144l. in the two cases. 
The cost of 250 mercury -discharge lamps installed in 
Hull was about 868/. per mile of single-track road, 
and the total annual cost per mile with electricity at 
ld. per kilowatt-hour was 5181. per annum. 








PLANT FOR THE PRODUCTION OF 
PETROL BY THE HYDROGENA- 
TION OF BITUMINOUS COAL.* 


By F. E. Smrrn, M.A. 


Tue Industrial Revolution, from its inception until 
the end of the nineteenth century, was based essentially 
on coal, but two other sources of primary power have 
since been developed with far-reaching results : hydro- 
electric energy and petroleum oils. While hydro- 
electric power has had an appreciable influence on coal 
consumption, its ultimate economic scope is limited 
and it is unlikely to be of much importance to Great 
Britain while our coal supplies last. Oil, on the other 
hand, has not only become a rival to coal for heating 
and steam-raising purposes, but has opened up entirely 
new fields through the internal-combustion engme, 
and has, indeed, led to a new era in civilisation through 
the motor-car and the aeroplane. The possibility 
of converting coal into oil has thus become a matte! 
of supreme importance for those countries which, like 
our own, possess coal in abundance, but little or no 
natural petroleum. 

* Paper read before the Institution of Mechanica! 
Engineers at York, on Tuesday, June 9, 1936. Abridged 
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In considering the production of petrol or other pure 
hydrocarbons from carbonaceous materials, the carbon- 
hydrogen ratio is particularly important. All types 
of coal and tar are very deficient in hydrogen, compared 
with crude petroleum and petrol, and therefore it is 
fundamentally impossible to obtain high yields of 
“ petrol ” or light oils by simple heating (i.e., carbonisa- 
tion, or “ cracking ”’) of such materials. The ultimate 
result of such a process must always be the production 
of a large proportion of coke, together with hydro- 
carbon gases, some tars (impure heavy oils) and a very 
limited amount of light spirit (petrol). The essential 
feature of the hydrogenation process, whether applied 
to coal, to tar oils, or to petroleum oils, is that gaseous 
hydrogen is supplied from external sources to make 


Raw Coal 





genation process was the most promising line of develop- 
ment for commercial exploitation; they therefore 
acquired the rights of the British Bergius Syndicate 
and commenced active research on the whole problem 
of coal hydrogenation, 

In 1931 there were, in the hydrogenation field, the 
LG, Farbenindustrie A.G., working chiefly on lignite 
and tars, the Standard Oil Company, N.J., and the 
Royal Dutch Shell Group, whose main interest is in 
the treatment of petroleum oils, and Imperial Chemical 
Industries in this country, devoting their energies 
primarily to bituminous coal. Arrangements were 
made to form a pool of all relevant patents, to be 
termed “The International Hydrogenation Patent 
Company,” and ensuring interchange of technical 
information between the par- 
ticipating, companies. This 
world-wide co-operation has 
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good any deficiency in the feed stock. In this way 
the production of coke is avoided and very high yields 
of light spirit can be attained. Petrol so obtained 
is free from any tendency to gum formation, and its 
volatility, anti-knock properties, &c., can be controlled 
within wide limits. In so far as economic markets 
can be found for coke, the hydrogenation process is 
not a rival, but the natural ally of the carbonisation 
industry, as it provides an efficient means of converting 
creosote, low-temperature tar, &c., into standard 
quality petrols or Diesel oils. 

Historical Development of Hydrogenation Process.— 
It has been shown above that the effective conversion 
of coal to light hydrocarbon oils can only take place 
by the addition of hydrogen, i.e., by the process of 
“ hydrogenation.” Dr. Bergius* was the first worker 
to carry out experiments in this field and his is the 
honour of having proved experimentally that coal can 
be liquefied by treatment with hydrogen under high 
pressure at temperatures between 400 and 500 deg, C. 
Soon after the war, the I1.G. Farbenindustrie A.G., 
in Germany, commenced work on this problem, using 
catalysts, with the idea of bringing it to the commercial 
scale, and have made such progress that a large plant 
was erected in 1927 for the hydrogenation of lignite 
and tar oils. The importance of the hydrogenation 
process to the petroleum industry was early recognised 
by the Standard Oil Company, N.J., and after forming 
& jot company with the 1.G. Farbenindustrie for its 
exploitation, they built two plants in America for the 
production of lubricating oils, &c., from suitable 
natural petroleum stocks. In 1927, Imperial Chemica] 
Industries came to the conclusion that the coal hydro. 
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undoubtedly been of great 
service to all the parties con- 
| cerned, and has put the tech- 
nical development of the in- 
dustry on a sound and organ- 
ised basis, 

Development of Coal Hydro- 
genation by Imperial Chemical 
Industries—In commencing 
their work on coal hydrogena- 
tion, Imperial Chemical In- 
dustries had the benefit of 
their extensive experience in 
the production of cheap hy- 
drogen, and in the use of 
pressures up to 3,750 Ib. per 
square inch for the process of 
ammonia synthesis. Never- 
theless, an entirely new tech- 
nique has had to be devel- 
oped, as the inherent diffi- 
culties of coal hydrogenation 
are very much greater than 
in the case of ammonia or 
methanol synthesis, where 
clean dry gases or vapours 
only are being dealt with. 
The Bergius designs for a 
continuous process have never 
actually been used by Im- 
perial Chemical Industries, 
although the small discon- 
tinuous autoclave or converter 
for batch working is in general 
use for preliminary tests of 
catalysts, &c. A description 
of the Bergius type of plant 
has already been given before 
the Institution.* A plant de- 
signed for the new technique 
was erected to treat from 10 
tons to 15 tons of coal per 
day, and this was operated 
experimentally between the 
end of 1929 and the beginning 
of 1931, Most valuable results 
were obtained; in general, 
the results of the smaller-scale 
research work were confirmed, and the entire feasibility 
of the process for producing first-class motor spirit from 
British bituminous coal was fully demonstrated. In 
addition, many of the difficulties likely to be met with in 
a large-scale plant were discovered and means for over- 
coming them were worked out and tested. The effect 
of corrosion due to sulphur, chlorine, &c., in the coal 
was known, but when the large experimental plant was 
started, serious difficulties occurred. Certain inter- 
changers, for heating the incoming reactants by mean 
of the hot exit products, corroded completely through 
in 24 hours. Methods since evolved have enabled 
corrosion troubles to be entirely eliminated. 

In 1930, the Government was fully informed of the 
progress which had been made by Imperial Chemical 
Industries at Billingham, and all aspects of the work 
were disclosed in detail to officials of the Fuel Research 
Station who were delegated by the Government to look 
into the matter. The economic position at that time, 
however, precluded the very large capital expenditure 
necessary for a full-size commercial unit, but small-scale 
research work was prosecuted with continued vigour, 
and steady progress was made. A number of con- 
tinuous plants have been kept in regular operation, 
treating up to half a ton of carbonaceous material 
per 24 hours. It may be mentioned that over 1,000,0001. 
was spent in research at Billingham between 1927 
and 1933. In the latter year, the introduction of the 
Hydro Carbon Oils Bill, guaranteeing a preference on 
home-produced motor spirit for a limited period, 
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* “ High-Pressure Plant for Experimental Hydro- 
enation Processes,”’ by A. T. Barber and A. H. Taylor, 
roc.I.Mech.E., 1934, vol. 128, e 5. ENGINEERING, 
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enabled Imperial Chemica] Industries, to proceed with 
the erection of ‘the large plant at their Billingham 
works, which it is the more particular purpose of 
this paper to describe.* 

Principles of the Process Employed.—The hydro- 
genation of a typical] British bituminous coal is repre- 
sented in Fig. 2.. It will be noted that the only final 
product of importance is petrol. The small amount 
of solid residue, consisting of carbon (approximately 
5 per cent. of the initial clean coal) and the ash, is 
burnt under the boilers; the butane fraction of the 
gas is separated and bottled for domestic or industrial 
use, and the remainder of the gas is used principally 
for heating purposes. The nitrogen present in the coal 
appears as ammonia and is used for the production of 
ammonium sulphate; the sulphur, liberated as sul- 
phuretted hydrogen, is used for making sulphuric 
acid in conjunction with an existing process, 

One ton of coal, calculated as being ash- and moisture- 
free (14,580 B.Th.U. per lb. net calorific value), when 
treated will yield more than 0-6 ton, equivalent to 
180 gallons of petrol (19,080 B.Th.U. per Ib. net), 
but in order to provide the hydrogen, heat energy, 
steam and electrical power required, approximately 
5 tons of raw coal (12,420 B.Th.U. per |b. net) are 
necessary to produce 1 ton of petrol. In future 
plants the yield can be raised by improved methods 
of hydrogen production, utilising the hydrocarbon 
gases formed in the process as a source of hydrogen, 
instead of using hydrogen obtained from water gas 
as on the present plant. A large pilot plant working 
on the following proposed process for converting 
methane to hydrogen at the expense of steam has 
recently been put into operation :— 

CH, + 2H,O — 4H, + CO, — 74,772 (B.Th.U. and Ib. 

molecules), 

It is working so successfully that the hydrogen required 
for future plants will undoubtedly be obtained in 
this way. On such a new plant it is estimated that 
4 tons of raw coal would be required for every ton of 
petrol produced, giving a thermal efficiency of approxi- 
mately 40 per cent. 

The production of 100,000 tons of petrol per year 
from coal represents about 2} per cent. of the country’s 
consumption for 1934. In addition, some 50,000 tons 
of petrol per year are being made by the hydrogenation 
of creosote and low-temperature tar. The total 
production of 150,000 tons of petrol per year is little 
more than half the average annual increase: n consump- 
tion in this country between the years| 924-34, and 
represents an additional demand for coal of approxi- 
mately 600,000 tons per annum. The petrol is 
marketed, under special arrangement, through the 
leading oil companies in this country, and fulfils 
their most stringent specifications. The hydrogenation 
process is such that a very wide range of products 
can be produced at will by suitable control of the 
variables. concerned. Should it be economic, or 
prove necessary for other reasons, fuel oil could be 
produced in large quantities in place of petrol ; a light 
Diesel oil could also be made from the middle oil 
formed at an intermediate stage in the process. 


(To be continued.) 








GARAGE AND SeErvice-STatTion Buripines.—An at- 

tractive little illustrated brochure, dealing with garages 
and service-stations, has recently been issued by the 
British Steelwork Association, Artillery House, Artillery. 
row, Victoria-street, London, 8.W.1. The little book 
indicates the wide variety of treatment which can be 
obtained by steel-frame construction and shows, in the 
photographs reproduced, the long spans, uninterrupted 
floor spaces, and the flexibility and lightness of con- 
struction which have been obtained in recent buildings, 
INTERNATIONAL CONGRESS ON GLASS,—In connection 
with the International Congress on Glass which is to be 
held in London and Sheffield from July 2 to July 11, 
and of which some particulars were given on page 624 of 
our issue of June 5, we are informed that the London 
portion of the Congress will be held at the headquarters 
of the Institution of Electrical Engineers, not as initially 
lanned, and as stated in our previous notice, at the 
nstitution of Mechanical Engineers. This change has 
been made owing to the fact that the scope of the 
Congress has been increased and that more accommoda- 
tion is available in the Institution of Electrical Engineers 
building. 
Tue Cuapwick CHarr oF ENGINEERING, UNIVERSITY 
CoLLeGE, Lonpon.—We learn from a recent issue of the 
London University Gazette that Mr. Horatio John Collins, 
M.C., M.Se., has been appointed to the Chadwick Chair 
of Engineering, tenable at University College, as from 
October 1 next. Mr. Collins, it will be remembered, was 
appointed Assistant Lecturer in Civil and Mechanical 
ngineering at University College in 1923, was made 
Senior Lecturer in 1926, and since 1929 has been 
Assistant Professor in Civil and Municipal Engineering 
at the College. He was responsible for the design and 
equipment of the new Chadwick Laboratory of Municipal 
Engineering and Hygiene for post-graduate research 
work. 


* Jour. Inst. Fuel, 1935, vol. 9. ENGINgERING, vol. ex}, 
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LABOUR NOTES. 


Tae Ministry of Labour estimates that at May 25 
1936, the number of insured persons between the 
ages of 16 and 64, in employment in Great Britain, 
exclusive of agricultural workers, was approximately 
10,831,000. This was 119,000 more than on April 27, 
and 472,000 more than on May 20, 1935. Agricultural 
workers became insured at the beginning of May, but 
statistics of the number of such workers in employment 
are not yet available. There was a further expansion 
of employment, between April 27 and May 25, in nearly 
all the principal industries. ‘Those showing the greatest 
improvement included building and publie works 
contracting, engineering, iron and steel manufacture, 
the motor-vehicle industry, metal-goods manufacture, 
the cotton and hosiery industries, textile bleaching, 
dyeing, &c., the distributive and transport trades, 
and hotel and boarding-house service. In none of the 
principal industries was there a marked decline in 
employment. 


On May 25, the numbers of unemployed persons 
on the registers of Employment Exchanges in Great 
Britain were 1,397,755 wholly unemployed, 225,285 
temporarily stopped, and 82,002 normally in casual 
employment, making a total of 1,705,042. This was 
126,188 leas than the number on the registers on April 27, 
and 339,710 less than on May 20, 1935. The total 
comprised 1,348,886 men, 52,214 boys, 255,059 women 
and 48,433 girls. 


Of the persons on the registers on May 25, 1936, 
about 45 per cent. were applicants for insurance 
benefit, and about 39 per cent. for unemployment 
allowances, while about 16 per cent. were uninsured 
or were for other reasons not entitled to apply for 
benefit or unemployment allowances. In the case of 
about 40 per cent. of the total of 1,436,085 persons 
on the registers who were applying for benefit or 
unemployment allowances, the last spell of registered 
unemployment has lasted less than six weeks; for 
about 51 per cent. it had lasted less than three months, 
and for about 63 per cent. less than six months. About 
24 per cent. of the total had been on the register 
for 12 months or more. A_ considerable propor- 
tion of the persons who have been on the register 
for extended periods will have had one or more short 
spells of employment, lasting not more than three 
days each, during such periods. 


Between April 27 and May 25, the numbers on 
the registers decreased by 20,196 in the London area, 
13,884 in the south-eastern area, 12,352 in the south- 
western area, 10,182 in the Midlands, 26,326 in the north- 
eastern area, 19,637 in the north-western area, 15,651 
in Scotland and 7,960 in Wales. As compared with 
the position at May 20, 1935, there were 46,203 fewer 
unemployed in coal-mining, 30,440 fewer in engineer- 
ing, &c., 26,563 fewer in building, 16,391 fewer in 
shipbuilding and ship-repairing, 13,117 fewer in metal 
goods manufacture, 13,063 fewer in iron and steel, 
9,907 fewer in motor vehicles, cycles and aircraft, and 
8,049 fewer in public works contracting. 


During last week-end the French “ stay-in ” strikes 
became more numerous and affected a wider range of 
industries. At the time of writing, however, matters 
seem to be slowly settling down, largely because of the 
new Government's promise of legislation on certain 
subjects and the generous terms of settlement offered 
by employers in the principal industries. Wages are 
to be increased by between 7 per cent. and 15 per cent., 
the right of the -vorkers to organise themselves in 
trade unions is conceded, and they are to be permitted 
to appoint shop stewards or delegates to negotiate with 
the employers on working conditions. 


Legislation promised by M. Blum includes a 40-hour 
working week, collective labour contracts, holidays with 
pay, the nationalisation of war industries, the raising 
of the school-leaving age, and revision of some of the 
Decree laws passed by :1. Laval and his predecessors. 
As soon as these measures are voted, it was stated, the 
Government would produce a second series of Bills 
dealing with unemployment, agricultural insurance, the 
revision of agricultural debts, and old-age pensions. 


At a joint meeting in London last week the executives 
of the National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and the 
Railway Clerks’ Association decided to ask for another 
meeting with the railway managers to discuss the 
wages question. This decision does not preclude, but, 
on the contrary, prepares the way for reference of 
the claim to arbitration tribunal, if the general 
managers decline to make another offer. 
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At Geneva on Friday last, the International Labour 
Conference decided to set up three committees on hours 
of work in coal mines, in public works and in iron and 
steel works, reserving the question of hours in the 
textile industry for a general discussion by the con- 
ference as a whole. The Times correspondent states 
that, speaking on behalf of the employers’ group (with 
the exception of the United States delegation), Mr. 
Oersted (Denmark) said the discussion on the hours 
of work in these four industries had reached a stage 
at which a thorough technical examination was now 
possible. The employers had therefore agreed to 
appoint advisers to these three committees, who would 
contribute their experience and listen and reply to 
arguments, but that would be the extent of their 
intervention. The employers remained convinced of 
the inefficacy of these proposals, both for economic 
reasons and as a means of curing unemployment, It 
could not, therefore, be expected that they would 
collaborate in the drafting of a convention which 
would be of no value and the principles of which they 
did not accept. They desired it to be understood that 
even this measure of collaboration implied no change in 
the attitude of opposition they had always shown in 
the past. renee 

At last week's meeting in Morecambe of the national 
committee of the Amalgamated Engineering Union, the 
president, Mr, J. C, Little, gave a confidential report 
on the negotiations with the employers on the wages 
question. After prolonged discussion, an amendment 
was adopted by 37 votes to 3, declaring that considera- 
tion of the wages question should be deferred until 
the negotiations that were in progress were concluded ; 
the national committee should then be recalled for the 
purpose of receiving a report. During the debate, 
Mr. Little pointed out that the Amalgamated Engineer- 
ing Union was only part of a joint movement with other 
unions in the industry, and it was possible that the 
offer of the employers might be accepted by the other 
unions. The position, in fact, was an extremely diffi- 
cult one. - 

By the casting vote of the president, Mr. Little, an 
amendment was defeated which would have had the 
effect of instructing members of the union to take no 
part in training “ dilutees.” The committee adopted a 
resolution affirming that there was no shortage of skilled 
labour in the engineering industry if efficient steps were 
taken to deal with the available supply, and instructing 
the executive of the union definitely to oppose the intro- 
duction of dilution from whatever angle either the 
Government or the employers sought to introduce it, 
and to use the whole resources of the union to that 
end, teks 

In the course of a discussion on the defence proposals, 
Mr. Little said that the Government was relying upon 
co-operation between the trade unions and the leaders 
of industry, but, apparently, the leaders of industry 
were doing much as they liked with regard to the kind 
of labour they were using. Employers, inan appeal to 
the sentiment of the people, were trying to keep wages 
low, and also to get what was known as “ an industrial 
truce.” So far, Mr. Little declared, as the executive 
council of the Amalgamated Engineering Union were 
concerned, there would be no industrial truce, A war 
atmosphere had been created to prevent the workers 
taking such action as they might feel justified in taking, 
but they were not disposed to drop their claims, The 
union’s policy was to try to secure the absorption of all 
unemployed members in the industry before any 
“ dilutee ” or “ trainee ” was introduced. 


A resolution was proposed instructing the executive 
council to approach the Engineering Employers’ 
Federation with a view to checking any further intro- 
duction of women into the engineering industry unless 
on the footing that their pay was equal to that of men 
doing the same class of work. The resolution was 
adopted by a majority after an amendment to omit the 
reference to “ equal pay ” had been defeated. 


A resolution on the subject of dilution adopted at a 
later meeting called upon members not to assist in the 
instruction of “‘ trainees.” During the discussion on it, 
Mr. Fred Smith, the general secretary, said that they 
were linked up with other unions in the Trades Union 
Congress who would assist in the creation of * dilutees.” 
The standing orders of the Congress, he contended, were 
being used to foster and assist in the training of men 
who would ultimately be “ dilutees.” The Amalga- 
mated Engineering Union was in a damnable position. 
They might have to become isolated in the trade union 
movement. If they attempted to raise the question at 
the Trades Union Congress there were two other unions 
that could swamp them wholesale on a vote. These 
unions, he said, were, no doubt, looking for an influx of 
members through trainees and dilutees. 





At the end of April, 12,520 members of the Boiler- 
makers’ and [ron and Steel Shipbuilders’ Society were 
“signing the books” as compared with 12,904 at the 
end of March. During April the number of members 
on superannuation benefit decreased from 1,855 to 
1,836, and the number on sick benefit from 948 to 876, 
In April the expenses amounted to 2,8651. 0s. 4d.; 
in March they were 2,957/. 17s. 2d. There was a net 
increase in the membership of 168. 


Writing in the May issue of the Monthly Report of the 
Boilermakers’ and Lron and Steel Shipbuilders’ Society, 
Mr. Mark Hodgson, the general secretary, refers to an 
article in the Lancet dealing with the results of X-ray 
examinations into the cases of 16 electric and oxy- 
acetylene welders—all of them with six to sixteen years’ 
service as welders. According to the prominent medica! 
men who contributed the article, Mr. Hodgson says, 
‘* Some of the occupational risks in welding, e.g., metal- 
fume fever and poisoning by nitrous fumes, are common 
to both electric-arc and oxy-acetylene welding, but 
each method has its proper risks.” As regards the 
16 cases examined, they say: “ Little doubt exists 

. that lung changes have been brought about. . . 
by the dust or fumes which they have inhaled while 
working as welders.” * 

‘“* T notice particularly,” Mr. Hodgson goes on to say, 
“ that in almost every case the man has a cough which 
troubles him every morning, or immediately after 
working in a confined space. The general council of 
the Trades Union Congress—with whom we have been 
in constant touch for some considerable time—point 
out that definite concrete evidence that can be tested 
must be forthcoming before the necessary steps can be 
taken to provide for those engaged in electric-arc and 
oxy-acetylene welding. I would, therefore, urge upon 
members who are feeling ill-effects from this occupation 
to get into touch with the district delegate, who will 
be willing to give every assistance and advice with a 
view to securing that medical evidence and proof which 
are essential.” a 

In accordance with the agreement made between the 
Electrical Trades Union and the National Federated 
Electrical Association, dated August 2, 1935, the parties 
declare the rates which shall operate thereunder to be 
as follows :—Grade “ A,” 1s. 9d. per hour (this includes 
travelling allowance), Grade “ B,” ls. 7d. per hour, 
Grade “ C,” 1s. 5}d. per hour ; and Grade “ D,” Ls, 44d. 
per hour. The Grade “A” rate is subject, until 
further notice, to an addition of 5 per cent., making a 
total of ls. 10d. per hour. The Grade “ B”’ rate in the 
Mersey area within a radius of 10 miles of the Liverpool 
landing stage, and also including the towns of Runcorn, 
Widnes and St. Helens, is subject, until further notice, 
to an addition of ld. per hour, in lieu of travelling time, 
making a total of ls. 8d. per hour. The Grade “C” 
rate for Belfast is subject, until further notice, to an 
addition of 3 per cent. 


The Bureau of Labour Statistics in the United States 
Department of Labour has published the results of an 
interesting investigation into wages and hours of labour 
in the drilling and production branch of the petroleum 
industry. In August, 1934, it is stated, drilling and 
production employees had average weekly earnings 
amounting to 28-22 dols. From 1929 to 1933, average 
wage rates per hour declined in the majority of occupa- 
tions, and in general, the full-time weekly hours also 
declined. After the adoption of the Petroleum Code, 
however, in August, 1933, average rates per hour for 
workers paid on a time basis, and average full-time 
hours per week moved in opposite directions. Decreases 
in average full-time hours per week from May, 1933, to 
July, 1934, were general. Average rates of wages per 
hour, on the other hand, increased substantially. The 
firms which supplied figures covering rates of pay and 
full-time hours per week employed 69,883 workers in 
July, 1934, in the eighteen States covered by the 
survey. 








Proposep By-pass Roap at Asnrorp, Kent.—The 
Minister of Transport has made a grant towards the cost. 
estimated at 194,0001., of constructing a new road to 
by-pass Ashford on the London-Folkestone road. This 
road, which will be just over 2} miles long, will be con- 
structed on the north side of the town and will start 
from a point on the main road immediately east ot the 
bridge over the Southern Railway's Canterbury-to- 
Ashford branch. It will terminate at the junction of the 
Willesborough by-pass and the Kennington-Willes- 
borough-road. The overall width will be 100 ft. and 
there will be two 20-ft. carriageways, separated by a 24-ft. 
central reserve. There will also be two 6-ft. cycle tracks 
which will be separated from both footways and carriage- 
way by 3-ft. verges. The paved footpaths on either side 
will be 6 ft. wide. It will be necessary to construct 
three bridges, each of which will be 100 ft. wide between 
the parapets. The existing road at each end of the 
by-pass will also be widened and a cutting 30 ft. deep 
driven through Crocksfoot Hill. 
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INTERNAL GAUGE FOR SMALL 
BORES. 


Some form of gauge for rapidly checking the accuracy 
of cylinder bores is almost essential in any works 
engaged in engine manufacture or reconditioning. A 
very convenient dial gauge for this purpose, known as 
the “‘ Subito ” cylinder gauge, was described in Enarn- 
EERING, Vol. cxix, page 163 (1925). It may be recalled 
that this gauge, which is manufactured by Messrs. 
Hahn and Kolb, Stuttgart, was stated to be made in 
seven different sizes, suitable for gauging holes ranging 
from 20 mm. to 400 mm. in diameter. It is in very 
wide use, both in this country and abroad, particularly 
among motor manufacturers, and a desire has been 
repeatedly expressed for a similar gauge capable of 
checking the accuracy of holes smaller in diameter than 
the existing lower limit of 20 mm. The firm have 
therefore recently put a new gauge on the market, 
illustrated in Figs. 1 and 2 on this page, covering a 
range of bores from 20 mm. to 12 mm. The principle 
incorporated in the gauge is identical with that em- 
ployed in the larger models, and described in our 
previous article. As shown in Fig. 1, the instrument 
consists of a steel tube carrying a crosshead at one end, 
and a dial gauge at the other. In one end of the 
crosshead, which is shown in Fig. 2 to a larger scale, 
a fixed ball is clamped, while the other end of the 
crosshead, shown at the bottom in Fig. 2, is fitted witha 
spring plunger, this plunger terminating in the central 
ball head, visible in the figure. The inner end of the 
plunger bears against the hemispherical head of a short 
quadrant-shaped rod, which works in a curved hole 
in a metal block forming the centre of the crosshead. 
The other end of the quadrant-shaped rod, which is 
also hemispherical, bears against the end of a long 
steel rod located axially in the main tube of the instru- 
ment and conveying the motion to the plunger of the 
dial gauge. Any possible backlash is taken up by 
means of springs arranged to keep the whole of the 
moving parts firmly in contact. In addition to the 
parts mentioned, the crosshead is provided with a 
sliding external sleeve, clearly visible in Fig. 2. The 
outer face of this sleeve makes contact with the inner 
surface of the bore of the hole being tested, and 
Serves to locate the spring plunger and fixed ball head 
in the horizontal axis. To obtain a true reading of 
the diameter, it is also necessary to ensure that the 
axis of the measuring parts is at right angles to the 
Vertical axis, but this is readily effected by swinging 
the gauge slightly when the minimum reading of the 
dial gauge will be the true one. As shown in Fig. | 
the main tube of the instrument is fitted with a vul- 
canite grip, which prevents expansion from the heat 
of the user’s hand. The gauge is detachable, and the 
dial, which is divided into thousandths of a millimetre, 
is adjustable on the casing to set the zero reading. 
The agent for the gauge in this country is Mr. A. E. 
Menuge, Worplesdon, Surrey. 


THE EMBRITTLEMENT OF HIGH- 
TENSILE ALLOY STEELS AT 
ELEVATED TEMPERATURES.* 


By W. E. Goopzricu, M.Met. 


A DIFFICULTY experienced in the successful operation 
of plant working at elevated temperatures has been 
the premature failure of stressed components such as 
flange studs and bolts on superheater and boiler pipe 
lines. After removal, it has been found in many cases 
that the impact value of that portion of the com- 
ponent subjected to the elevated temperature, and also 


elements, it was considered desirable to carry out an 
investigation on several types of steel to ascertain those 
which were most resistant to embrittlement, and, if 
possible, determine some of the controlling factors. 
Temper-brittle nickel-chromium steels were included, 
and also various types of nickel-chromium-molybdenum, 
chromium-molybdenum, nickel-molybdenum, and chro- 
mium-tungsten-molybdenum steels. Where possible, 
at least two different casts of each type of steel were 
included to ascertain whether the results. obtained 
were typical of that particular chemical composition, 
or only applicable to one particular cast of that material. 
All the materials were heat-treated, in the form of 
rolled bars of 1} in. to 2 in. in diameter, to approxi- 
mately 65-0, tons per square inch maximum tensile 
stress, Izod impact tests were carried out on the 
standard 10 mm. square section in a 120-ft. lb. machine, 
and the tensile tests were conducted on samples of 
2-0 in. gauge length and 0-564 in, in diameter. 

The analyses of the various steels are tabulated in 
Table I, whilst data on the heat treatments, initial 
Izod impact, and tensile values are recorded in 
Table IT. 

General Experimental Procedure.—The heat-treated 
samples, in bar form, were subjected to a temperature 
of 450 deg. C. in an electric muffle furnace, the tempera- 
ture being automatically controlled to within + 3 deg. C. 
A sufficient number of bars of each steel to give two 
Izod impact test-pieces, each having two notches, was 
withdrawn from the furnace after the requisite time 
interval, the bars being allowed to cool in air. Izod 
test-pieces were then prepared from the centre of 
each bar, and tested at normal temperature, in order 
to furnish the data recorded in the succeeding portions 
of this contribution, The Brinell hardness values of 





the materials before soaking at 450 deg. C., and after 


possibly subjected to fluctuating stresses brought about 
long soaking at that temperature, were also determined. 


by temperature or pressure variations, was considerably 
























































TABLE I.—AnatysgEs or STEELS INVESTIGATED. 
Mark c. Si. Mn. |_ 8. P. Ni. Cr, Mo. w. 
» Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
A 0-31 0-226 0-57 0-016 0-018 0-61 0-97 1-16 _ 
B 0-275 0-188 0-49 0-012 0-017 0-86 0-88 1-12 - 
Bl 0-32 0-207 0-48 0-022 0-021 0-96 0-97 0-81 
Cc 0-325 0-127 0-44 0-033 0-013 0-68 0-83 1-12 
cl 0-295 0-249 0-52 0-021 0-019 0-71 0-90 1-10 _ 
D 0-21 0-215 0-45 0-029 0-030 0-04 0-64 0-40 
E 0-23 0-212 0-56 0-025 0-031 0-08 0-62 0-51 
El 0-24 0-085 0-32 0-029 0-026 Nil 0-62 0-43 _— 
F 0-28 0-207 0-58 0-032 0-030 Nil 0-83 0-50 - 
G 0-26 0-226 0-42 0-016 0-016 3-35 0-63 0-28 - 
H 0-285 0-164 0-46 0-026 0-030 3-32 0:77 0-24 - 
J 0-295 0-146 0-63 0-082 0-032 2-58 0-62 0-68 — 
KI 0-31 0-169 0-56 0-027 0-031 2-43 0-58 0-54 _ 
Kk 0-31 0-122 0-38 0-019 0-032 2-49 0-50 0-63 _ 
L 0-44 0-164 0-56 0-027 0-028 2-56 0-62 0-63 
M 0-41 0-165 0-56 0-083 0-031 2-36 0-62 0-60 
NC os 0-26 0-146 0-41 0-023 0-029 3-43 0-60 Ni - 
NC (Ex.) 0-315 0-273 0-45 0-034 0-036 3: 0-59 Nil - 
N oe 0-37 0-33 0-49 0-040 0-030 Nil 2-59 0-80 1-47 
O 0-345 0-24 0-33 0-036 0-020 Nil 1-97 0-68 1-42 
P 0-41 0-165 0-53 0-038 0-029 Nil 2-30 0-78 1-31 
R 0-31 0-249 0-50 0-030 0-031 2-76 1-05 0-98 _ 
s 0-265 0-164 0-44 0-047 0-032 4°19 1-02 0-93 _ 
T 0-22 0-212 0-39 0-037 0-034 5-31 0-55 1-54 - 
U 0-215 0-230 0-35 0-036 0-032 5-27 0-42 1-09 _— 
Vv 0-215 0-193 0-34 0-033 0-033 5-27 0-56 1-65 _ 
Ww +-| 0°38 0-226 0-50 0-015 0-023 4-58 0-06 0-52 — 
' | ' 
TABLE Il.—Hear TreatTMeNt AND MECHANICAL PROPERTIES OF STEELS FoR Series I anv II. 
| > Maxi- 
| Yield Reduc- 
| Point. mum Elonga- tion of va 
Mark. Heat Treatment. Tons per Strength. tion. Afea. x 
} sq. in Tons per Per cent Per cent. Ft. tb. 
} sq. in. 
A .| O.H. 850 deg. C. T. 650 deg. C. 58-8 64-2 22-0 64-7 68 
B -| O.H. 850 deg. C. T. 625 deg. C. 62-1 67-3 22-0 66-4 738 
Bl -| O.H, 850 deg. C. T. 680 deg. C. 53-9 59-5 23-0 64-0 72 
Cc .| O.H. 850 deg. C. T. 695 deg. C. 57-2 61-0 22-0 61-6 67 
cl -| O.H. 850 deg. C. T. 635 deg. C. 61-2 66-7 22-5 64-3 72 
D .| W.H. 850 deg. C. T. 625 deg. C. 47°38 54-7 21-0 66-0 72 
El .| W.H. 850 deg. C. T. 510 deg. C. 58-7 66-5 16-0 56-0 50 
F .| W.H. 850 deg. C. T. 610 deg. C. 58-5 65-2 21-0 63-0 58 
G .| O.H., 850 deg. C. T. 610 deg. C. 60-1 65-1 23-0 64-7 67 
H .| O.H., 830 deg. C. T. 650 deg. C. 45-6 54°6 24-0 63-3 65 
J .| O.H. 830 deg. C. T. 680 deg. C. 43-8 56-0 24-0 64-7 738 
gE .| O.H. 850 deg. C. T. 625 deg. C. 58-8 66-5 22-0 62-6 54 
L .| O.H., 830 deg. C. T. 695 deg. C. 47-2 66-6 20-0 “4-8 64 
M .| O.H. 850 deg. C. T. 635 deg. C. 58-8 67-9 21-0 59-6 52 
NC O.H. 830 deg. C. T. 600 deg. C. — — — — 69 
NC (Ex.) O.H. 850 deg. C. T. 500 deg. C. 61-5 68-6 18-5 53-4 16 
N .| O.H. 875 deg. C. T. 650 deg. C. 59-9 67-4 18-0 54°5 40 
Oo .| O.H. 875 deg. C. T. 650 deg. C. 53-8 63-3 20-5 59-0 40 
P .| O.H. 870 deg. C. T. 715 deg. C. 58-9 59-3 22-0 59-6 56 
R .| O.H. 850 deg. C. T. 685 deg. C. 49-8 60-4 23-5 62-1 74 
s .| Supplies heat-treated .. ay 55-0 63-6 21-0 61-6 56 
T ° On. 850 deg. C. T. 650 deg. C. 51-4 68-0 20-5 53-4 42 
CU .| O.H. 850 deg. C. T. 650 deg. C. 54-8 65-4 20-5 54°8 38 
V .| O.H. 850 deg. C. T. 650 deg. C. 53-6 65-8 21-0 54-8 338 
Ww 5 | O.H. 850 deg. C. T. 650 deg. C. 50-4 62-4 20°5 52-4 63 




















Series I, Section 1. Tests on Unstressed Steele.— 
Twelve steels of different compositions were selected 
for the first tests, and representative test lengths were 
subjected to a constant temperature of 450 deg. C. 
without applied stress, two bars of each steel being 
withdrawn, after soaking for various time intervals, 
and allowed to cool in air. The percentage change in 


lower than the original impact value of the material. 
Little evidence pony vom alloy steels being avail- 
able, and such evidence not being sufficiently conclusive 
in regard to the effect of different percentages of alloying 





* Paper read before the Iron and Steel Institute, on 
Thursday, May 7, 1936. Abridged. 
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the Izod impact value is shown graphically in Fig. 1. | 


These results show that four of the steels, i.e, NC, R, 
S, and 7, definitely separated themselves from the 
others in the early stages of the test by showing pro- 
nounced embrittlement. Steels H, J, P, and W 
maintained higher impact values than the four pre- 
viously cited, but the toughness decreased rapidly to 
comparatively low figures after soaking for 844 hours. 
The remaining four steels B1, C, D, and L, maintained 
still higher Izod values even after 844 hours at 450 
deg. C., steels Bl and C showing appreciably greater 
resistance to embrittlement than steel R, which was 
similar as regards initial tensile and impact strength, 
but contained approximately 2-0 per cent, more nickel. 
It appeared from the foregoing results, therefore, that 
a mildly alloyed steel of the type D, containing no 
nickel, possessed pronounced resistance to embrittle- 
ment; that the higher the total alloy content of the 
steel, excluding iow, + Nema the greater must be the 
pevoenna of molybdenum to ensure relative freedom 
rom embrittlement ; and that for the types of steels 
examined a high nickel content, particularly in the 
presence of chromium, might have a deleterious 
influence. 

Series I, Section 2. 
Samples of the same steels as those investigated in 
Section 1 were also subjected to a constant temperature 
of 450 deg. C., but a tensile stress of 11-0 tons per square 
inch was applied to the pieces, in the cold state, in 


The Effect of Applied Stress.— | 


ENGINEERING. 


neither an applied stress of 11-0 tons per square inch 
at 450 deg. C., nor intermittent coolings from and 
reheatings to that temperature materially influenced 
the embrittlement of the steels. 

Series 11.—The first series of experiments indicated 
certain types of steel which showed much greater 
resistance to embrittlement than others. Accordingly 
a second series of experiments was carried out on 
steels similar in composition to those of the first series, 
| but from different casts, the aim of this portion of the 
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Decrease in Izod Value. 
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such a manner that the stress would remain approxi- | 


mately 11-0 tons per square inch at 450 deg. C., 


except as modified by any slight “ creep ” taking place. | 


The method adopted for stress application purposes is 
shown in the photograph reproduced in Fig. 8, which 
depicts the assembly for applying stress simultaneously 
to twelve test lengths. The stress was applied by 
upward rotation of the ring A screwed on to the 
centre bar B. The stress was thus transmitted from 
the upper dise to dise C through the side links, and 
was calculated from the measured extension between 
the inner surfaces of the discs C and D, and also by 
extensometer measurements on suitably dis 
samples incorporated in the assembly. Three such 
assemblies of test samples were charged into the 
furnace together, one being removed after 150 hours, 
one after 408 hours, and the last assembly after 844 
hours at 450 deg. C. Each batch was air-cooled after 
withdrawal from the furnace, and two-notch Izod 
test-pieces were machined from the centre of each 
sample. 

From the results obtained it was apparent that 
the general trend of the curves plotted was very 
similar to that of the respective unstressed samples 


shown in Fig. 1, the steels also being placed in approxi- | 


mately the same order with regard to their resistance 
to embrittlement after soaking for 844 hours. After 
this period the impact results obtained on stressed 
and on unstressed samples were practically the same 
in all cases, hence it was apparent that the presence 
of a constantly applied tensile stress of 11-0 tons per 
square inch in the steels whilst they were maintained 
at 450 deg. C, for 844 hours, did not induce any more 
embrittlement than was obtained in the unstressed 
materials subjected to similar thermal conditions. 
Recent work by other investigators has shown that 
slowly repeated stresses might reduce the resistance to 
embrittlement at elevated temperatures. 

Series I, Section3. The Effect of Intermittent Heating 
and Cooling.—For this section of the investigation, 
samples of seven steels were placed in the furnace and 
heated to 450 deg. C. This temperature was maintained 
for approximately 7} hours, after which the samples 
were allowed to cool in the furnace to 100 deg. C. 
They were then reheated to 450 deg. C., and the 
previous procedurs was repeated. Samples of each 
steel were removed after 100 hours, 200 hours, and 
300 hours at 450 deg. C., excluding the time required 
for 17, 31, and 45 heating and cooling periods, respec- 
tively. 

The evidence indicated that a gradual decrease in 
impact value took place in all the steels, except steel 
NC, within the first 200 hours; it then remained 
fairly constant up to 300 hours at 450 deg. C. Steel D 
gave an increase of 10 ft. lb. at the end of the 300-hour 
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investigation being to ascertain whether the embrittle- 
ment at 450 deg. C. was entirely a question of chemical 
composition, or whether the manufacturing processes 
had any bearing on the results. Thirteen steels were 
chosen for these experiments, the analyses, heat treat- 
ments, and mechanical properties of which are given 


TABLE IX. 


Heat TREATMENT AND MECHANICAL PROPERTIES. 
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tests indicated that no softening had taken place, 
whilst metallographic examination revealed no struc- 
tural alterations. The evidence obtained on certain of 
the steels was, therefore, somewhat disconcerting, and 
a third series of experiments was carried out with a 
threefold object in view: First, to determine whether 
the results could be repeated on certain of the steels— 
that is, to determine whether some unaccountable 
deviation in the experimental procedure had been 





responsible for the apparent irregularities ; secondly, 
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to determine whether the variable results were due to 

differences in the manufacturing processes, or applied 

heat treatments; and thirdly, to ascertain the extent 

of the embrittlement after a much longer soaking time 

at 450 deg. C. ‘ servic 
Series IJI.—For this portion of the investigation, 


Serres IIT. 





Heat Treatment. 
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period, but microscopical examination of the samples |in Tables I and II. The experimental procedure was 
after testing for 300 hours showed that they contained exactly the same as that described for Series J, Section 1, 
segregated areas of free ferrite, the quantity of ferrite | there being no applied stress, and the soaking time at 
in those areas being much more pronounced than in | 450 deg. C. occupying a total period of 850 hours. 
the other samples of the material. It is probable that | The percentage change in Izod impact values is plotted 
the increased impact values obtained on those samples in Fig. 4. The results obtained on steels #1, F, N, 
were due to this segregated ferrite, and not to the| NC (Ex.), O, U, and V confirmed those obtained on 
effect of intermittent heating and cooling. Comparison | the similar steels tested in Series ], Section 1. However, 
of the impact figures obtained on the samples main- | the shape of the curves for steels A, B, and C1 differed 
tained at 450 deg. C. for 300 hours with those obtained | appreciably from those indicated in Fig. 1 for the 
after the 300-hour period with intermittent heating | similar steels Bl and C. Also, in Series J, Section 1, 
and cooling indicated that periods of heating and cooling | steels H, J, and L gave results which were not con- 
had no further effect on the resistance of the steels to firmed by the subsequent tests on similar steels G, 
embrittlement other than would be observed on similar | K, and M, respectively. It was considered that some 
samples continuously maintained at the elevated | of these apparent irregularities might have been due 
temperature. The results of the experiments in| to some softening of the samples during the soaking, 
Series /, Sections 1, 2 and 3, therefore, indicated that | or to changes in the microstructure, but Brinell hardness 





the following steels were chosen: Steels C, D, 4, 
J, and L, which had previously been tested in Series J ; 
steels A, B, F, G, K, and M, which had been included 
in Series J]; and steel Z, which was similar in com- 
position to steels D and F. Thus five classes of steel 
were investigated, steels A, B, and C being of the 
1 per cent. nickel, 1 per cent. chromium, | per cent. 
molybdenum type; D, E£, and F were steels contaming 
approximately 0-6 per cent. of chromium and 0-5 per 
cent. of molybdenum; @ and H contained approx!- 
mately 3-5 per cent. of nickel, 0-7 per cent. of chro- 
mium, and 0-25 per cent. of molybdenum; and steels 
J, K, L, and M contained approximately 2-5 per cent. 
of nickel, 0-6 per cent. of chromium and 0-6 per cent. 
of molybdenum. The heat treatments and initial 
mechanical properties of the steels for this series are 
shown in Table IX, the effect of soaking time up 
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2,400 hours at 450 deg. C. on the Izod values being 
indicated in Table X and Fig. 5. Up to 850 hours, 
the results agreed quite well with those previously 
obtained on the same steels in Series J and Series JJ, 
indicating that variations in experimental procedure 
had not produced the variable results encountered 
during the testing of. some similar types of steels. 
Samples were soaked, therefore, in the furnace for a 
further 1,200 hours, 1,800 hours, and 2,400 hours, and 
tested in the usual manner after air-cooling from 
450 deg. C. 

The general indications from the results given in 
Table X and Fig. 5 were: (a) A comparison of the 
impact results on the following steels: Steels C with 
steels A and B, steel Z with steels D and F, steel G with 
steel H, and steel L with steel M, indicated that when 
comparing steels of similar chemical composition, 
hardened in the form of bars of the same diameter, 
the samples tempered at the higher temperature 
showed greater resistance to embrittlement at 450 
deg. C. (6) One type of steel gave consistently good 
resistance to embrittlement, viz., steel typified by 
D, HE, and F. (c) Steel of the class represented by A, 
B, and C was capable of giving good results, but the 
resistance to embrittlement might be influenced to an 
appreciable extent by the tempering treatment after 
hardening. (d) The remaining pairs of steels, G and H, 
J and K, Land M, all containing higher total additions 
of nickel and chromium than the others, with varying 
amounts of molybdenum also present, suffered appre- 
ciable embrittlement after 2,400 hours at 450 deg. C., 
the heat treatment process again apparently having 
some influence. Comparison of the results on steels 
Land M with those on similar steels J and K indicated 
that with steels of this type an increase in the carbon 
content from 0-30 per cent. to 0-45 per cent. proved 
beneficial, presumably because the higher percentage 
of carbon permitted the use of a higher tempering 
temperature to attain the requisite tensile strength. 
(e) Brinell hardness values determined on the twelve 
steels before soaking and also after 2,400 hours soaking 
at 450 deg. C. showed no marked change. 

Microscopical Examination of the Samples of 
Series IIJ.—All the Izod samples prepared from bars 
which had become embrittled by soaking for 2,400 
hours at 450 deg. C. exhibited more or less marked 
intercrystalline fractures. The fractures from steels 
J and B after embrittlement differed appreciably from 
those obtained on samples not subjected to 450 deg. C., 
being coarser and distinctly crystalline. The two 
fractures from steel H showed no visible difference. In 
order to confirm that the fractures of the embrittled 
samples of J and B were intercrystalline, microsections 
were prepared from two Izod fractures of each steel 
to include the edge of the fracture, the fractures 
themselves being copper-plated. Subsequent metallo- 
graphic examination indicated that in the case of the 
samples not subjected to treatment at 450 deg. C. 
the fractures were transcrystalline, whilst the fractures 
of the samples subjected to 450 deg. C. for 2,400 hours 
were partly intercrystalline. Even after 2,400 hours 


Series IV. 


on the resistance to embrittlement at 450 deg 
number of types of high-tensile alloy steel. 
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TABLE X.—MeEan Izop VALUES AFTER MarntTarntne STEELS aT 450 Dec. C.—Series III. 
No Appitrep StTREss. 


























Mark. | Mean Izod Impact Value. Ft. Ib. 
2a | | 
Soaking time, hr. | 0 24 300 450 | 850 | 1200 | 1800 2400 
| 
| | j ; 1. 
4 bis 66 62 59 52 39 30 | 24 18 
B * 74 7 74 66 52 45 35 21 
( ee 63 59 57 59 55 54 52 51°5 
D 57-5 57-5 57 56 56 53 61 55 
E | 68-5 | 66-5 | 70 69 65 71 72 71 
F 57 56 56 53 56 55 53 52 
Gg 70 67 — 56°5 50 52 40 28 
A 59-5 53 — 27 26 | 22 20 13-5 
d out 72 60 31 | 18 14 11 9 | 6 
K oA 62-5 | 61 51 53 39 32-5 27 | 21-5 
L nel 65 61 51 50 45°5 43 | 42-5 40 
M a 51 45 43 36-5 29 29 23 19 
| | 
TABLE XI.—Heat TREATMENT AND IniTIAL MECHANICAL PROPERTIES OF STEELS FOR SERIES IV. 
hr he i “iy at cirhusre fe Pere? foe bia TOM COST is ie ny eh aT 
“ Maxi- . 
j Yield | Elonga- Redac- | 
Mark } ' Point. mum, | tion on tion of Taod 
dark. Heat Treatment. Tons per Strength. 2 in Afes. Value. 
sq. in. — Per cent. Per cent. Ft. Ib. 
} i " 
{ 0.Q. 850 deg. C. T. 655 deg. C. . | 61-4 | 67-4 | 21-5 62-6 68, 77 
E ‘ ..| W.Q. 875 deg. C. T. 620 deg. C. ..} 56-6 62-7 22-0 | 62-2 67, 66 
L , ..| O.Q. 830 deg. C. T. 685 deg. C. ...| 53-3 63-0 22-0 58-4 | 65, 60 
K c. T. 640 deg. C. 56-6 63-8 22-8 64-0 | 65, 63 


I : ..| 0.Q. 830 deg. 








at 450 deg. C., the steel Z, however, fractured in a 
transcrystalline manner. In order to detect any change 
in the formation of the micro-constituents likely to 
ve caused this difference in the type of fracture, 
etched sections of the various steels were examined at 
magnifications up to 1,400 diameters, but no definite 
evidence was obtained to account for the partly inter- 
— nature of the fractures of the embrittled 
mp es. 





However, there are very few published data regarding 
strain-age-embrittlement in high-tensile steels, and 
since this is a condition frequently arising in structures 
working at elevated temperatures, some experimental 
evidence on the embrittlement of strained materials of 
this class was considered desirable. Accordingly, four 
steels of analyses given in Table I were heat treated in 
the form of 14 in. diameter bars, the heat treatments 
and resultant mechanical properties being recorded in 


Strain-Age-Embrittlement Tests.—In the 
foregoing .part of this contribution, an attempt has 
been made to indicate the effects of time of soaking, 
constantly applied stress, and temperature fluctuations 
. C. of a 

It has 
been demonstrated by earlier investigations that initial 
strain applied to certain low-tensile steels results in an 
intensification of the embrittlement when such steels 
are maintained at elevated temperatures after straining. 





Table XI. After heat treatment the bars were machined 
to 0-8 in. diameter, a selection from each batch being 
strained in tension by 2-5 per cent. and 5-0 per cent., 
measured on a 4-0 in. gauge length. Unstrained and 
strained samples of each steel were then maintained 
either at 200 deg. C. for periods of up to 240 hours 
or at 450 deg. C. for periods of up to 500 hours, samples 
of each steel in the strained and the unstrained condi- 
tion being withdrawn from the furnace after the desired 
time interval, and air-cooled, Izod impact tests were 
then conducted on standard 10 mm. square sections 
machined from the centre of each bar, the resultant 
values being embodied in Figs. 6 and 7. Fig. 6 shows 
the effect of initial strain on embrittlement, and Fig, 7 
the effect of ageing time and temperature on embrittle- 
ment after straining. 

Reference to the series of curves included in Fig. 6 
reveals that an appreciable amount of permanent 
strain resulted in a very smal] decrease in the impact 
values of the unaged steels, which decrease was only 
slightly more pronounced after ageing. for 240 hours 
at 200 deg. C., or after 500 hours at 450 deg. C. The 
resistance to embrittlement, therefore, appeared to be 
almost uninfluenced by the amount of permanent 
strain applied to the high-tensile steels investigated. 
The effect of time at the ageing temperatures is depicted 
by the families of curves plotted in Fig. 7. These 
indicate that approximately 24 hours ageing at 200 
deg. C. was required for strained material, to lower the 
Izod values to the minimum for each steel, after which 
period ageing had no significant effect. The application 
of 5 per cent. permanent strain appeared to have 
slightly increased the embrittlement recorded during 
the first 24 hours ageing, but steels 2 and A showed an 
increase in toughness when the ageing time was further 
increased. When an ageing temperature of 450 deg. C. 
was adopted, however, strain-age-embrittlement was 
more in evidence. The chromium-molybdenum steel Z 
was the only one which showed no fall in impact value 
after 500 hours at the ageing temperature, whilst 
steel A proved to be only slightly inferior after exhi- 
biting a fairly rapid decrease in toughness in the first 
200 hours. The remaining steels KJ and L showed 
more pronounced embrittlement during the first 200 
hours, after which an Izod value of approximately 
42 ft. lb. was maintained. Comparison of the effects 
of ageing at 200 deg. C. with those induced by ageing 
at 450 deg. ©. indicate that, with the exception of the 
chromium-molybdenum steel ZH, more pronounced 
embrittlement was obtained at the higher temperature, 
and a longer period was required before the first stages 
of comparatively rapid embrittlement were completed. 
Conclusions.—The results have indicated that the 
following conclusions are permissible: (1) A mildly 
alloyed steel of the type D, containing approximately 
0-6 per cent. of chromium and 0-5 per cent. of molyb- 
denum, yielded the greatest resistance to embrittle- 
ment. (2) The higher the total nickel and chromium 
content of the steels, the greater was the molybdenum 
percentage apparently necessary to ensure relative 

om from embrittlement. (3) An increase in the 
nickel content appeared to decrease the resistance to 
embrittlement of steels containing chromium and 
molybdenum. (4) The embrittlement effects were 
uninfluenced by the presence of an applied tensile 
stress of 11 tons per square inch, or by intermittent 
slow cooling from and reheating to 450 deg. C. (5) When 
comparing steels of practically the same composition, 
samples tempered at the highest temperature yielded 
the greatest resistance to embrittlement at 450 deg. C. 
(6) All the samples embrittled after heating for 2,400 
hours at 450 deg. C. exhibited a more or less temper- 
brittle impact fracture, the path of the fracture being 
partly intercrystalline. (7) Soaking for 2,400 hours at 
450 deg. C. had no marked influence on the Brinell 
hardness values of the steels. (8) The amount of 
embrittlement was almost uninfluenced by the presence 
of permanent strain up to 5-0 per cent. (9) Approxi- 
mately 24 hours was required at an ageing temperature 
of 200 deg. C. to reduce the impact value to the mini- 
mum level obtained during the tests; at 450 deg. C. 
this time period was increased to 200 hours, after which 
further embrittlement might take place at a very much 
slower rate. (10) Embrittlement was more pronounced 
at 450 deg. C. than at 200 deg. C., except in the case 
of a steel of the chromium-molybdenum type D. 
This investigation was carried out at the request of 
the directors of Messrs, English Steel Corporation, 
Limited, and the author wishes to express his thanks 
to them for granting permission to publish the fore- 
going data. 








Tue Score or THE ConsTANT-ANGLE ARCH Dam: 
Erratum.—We should point out that in Table LIL of the 
article on the Scope of the Constant-Angle Arch Dam, 
reproduced on page 442, ante, the column headings are 
transposed. e figures 300, 400, 500 and 600 at the 
head of columns represent crown extradosal stress in lb. 
per sq. in., while the figures in the columns below are feet 








and represent the permissible span, instead of Ib. per sq. 
in. as would appear from the Table as reproduced. 
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NOTES ON NEW BOOKS. 


Tne recent rapid advances in the art of air con- 
ditioning and the growing importance of the subject | . . . 
both from humanitarian and production standpoints,| CONSTRUCTED BY MESSRS. GLENIFFER 


- | 
have rendered much of the older literature and text- | 
| 
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books on this subject obsolete. In view of this, Messrs. 
J. R. Allen and J. H. Walker are to be congratulated | 
upon their realisation of the position and on the pro- 
duction of their book on Heating and Air Conditioning. 
The book was previously entitled Heating and Ventila- | 
tion and its popularity may be judged from the fact 
that three editions have appeared under this title. In | 
this, the fourth edition, the book has been revised to | 
meet modern conditions, particularly in the sphere of | 
air conditioning. Hence the change of title. These | 
two leading American heating engineers have always 
been in the forefront of their profession and well able 
to set forth the most modern principles and practice 
of this subject. The book itself covers a wide field, | 
including hot-water, steam, air, and electric heating, 
temperature control, filters, washers, humidifiers, fuels 
and boilers, fittings, &c., principles of air conditioning, 
the design of central fan systems, artificial cooling, &c. | 
The fundamental principles are clearly set forth in a 
very concise manner, enabling the reader to grasp 
quickly the particular principle at issue. Another very 
valuable attribute of the work is the presentation of | 
much of the quantitative information in graphical or | 
tabular form, making it possible for the practical | 
engineer to utilise the indormation without tedious | 
mathematical calculation. The book is profusely | 
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illustrated and its printing and general production | 
are well up to the standard associated with the well-| . ai Sect renahie elt ict-dipvi 
known publishers, Messrs. McGraw-Hill Publishing |7"° SPraymg, clectro-galvanising, ang 2ot-dipping 
Company, Limited, London ; the price is 24s. net | galvanising, the latter holds first place in importance 

: Ie ; Bitar |and extent, although a century old. This allocation 
| of space is divided into three sections under the headings 
Remarkable results have recently been achieved on | of Pickling, Flux, and Galvanising. The first surveys 
the French Railways by steam locomotives, not only | the structure, composition and thickness of scale forme. 
newly built, but also relatively old machines remodelled | on iron and steel, the reactions in pickling, duration 
in accordance with the latest French practice. The} and additions, blisters, acid brittleness, &c. It is a 
means by which these results have been attained are | complete survey of all relevant details on these subjects, 
naturally of considerable interest, and the appearance, | giving just those facts which are most required by the 
therefore, of the ninth edition of M. Edouard Sauvage’s | galvaniser, besides including references to papers for 


La Machine Locomotive (Paris and Liége Libraire 


Polytechnique, price 50 francs), is distinctly opportune. | 


Reterring to the remodelled compound express locomo- 
tives of the Paris-Orleans Railway, which, as recorded 
in our columns from time to time, have been doing out- 
standing work, both on their own rails and on those 
of the Nord, M. Sauvage gives a list of the modifica- 
tions carried out, which is worth quoting. The items 
are :—Improved steam passages to give a better flow 
right through from the regulator to the exhaust, 
enlarged steam chests, poppet in lieu of piston valves, 
the Kylchap double-blast pipe, exhaust-steam feed- 
water heating, increased boiler pressure, a Nicholson 
thermo-syphon in the fire-box, and high degree super- 
heating (up to 400 deg. C.). The list is deserving of 
serious consideration by our own railways, as some 
of the items have not yet been much exploited in this 
country. M, Sauvage, of course, deals in his text with 
the latest practice, up to the time of writing, in the 
above matters. He also states, among other things, 
that French engineers are endeavouring to reduce 
driving-wheel diameters in order to reduce the unsprung 
weight, which is interesting in view of the adoption 
by Germany of six coupled wheels no less than 7 ft. 6 in. 
in diameter for their latest high-speed steam loco- 
motives. He speaks too, very favourably, of the 
efficiency of the smoke-deflection plates largely used 
on Continental railways to keep smoke and steam clear 
of the cab windows, but regarding which there seems 
to be considerable difference of opinion in this country. 
There is, however, no mention of the experiments in 


streamlining now being conducted in France, Germany | 


and the United States, as well as in England, this 
development having apparently been too recent for 
inclusion. Regarding the book as a whole it is hardly 
necessary to speak, as it has long since established itself 
in the field it covers, and this latest edition fully main- 
tains its position therein. 


The appearance of any new book or an enlarged | 


second edition of a standard work on galvanising is to 
be welcomed, for there are few texts available. At the 
same time, the number of galvanisers in a small way 
must be considerable, and many are undoubtedly con- 
tent to employ old methods, making no attempt to keep 
abreast of new developments. A second edition, enlarged 
and entirely re-written, of Galvanizing, by Dr.-Ing. H. 
Bablik, published at 20s. net by Messrs. E. & F. N. Spon, 
Limited, will help to solve the galvaniser’s problem 
of procuring necessary information. The k is 
claimed to be a theoretical and practical treatise for 
works managers, students, and others, and it fulfills this 
claim in every way. There is justification for devoting 


|the benefit of the student and technologist. The 
section on Flux is masterly in treatment. It tells 
| the galvaniser in precise terms the advantages of zinc 
ammonium chloride containing one molecule of 
ammonia, and gives the technical man the reasons 
for such a preference. Explanations of flux reactions 
are given, conditions for such reactions, and quality 
of fluxing mts are discussed, but the question of 
the small galvaniser, whether he can profitably work 
up his residues instead of selling them at a low figure, 
is not answered, Of the 160 pages devoted to hot- 
galvanising processes, there is not a page which could 
be dispensed with. Diagrams and photographs are 
profusely interspersed in the text to render the 
work even more explicit. The theory of the dipping 
an, of alloying, and properties of coatings are 
ollowed by exact practical details of equipment. The 
author, as manager of a Continental galvanising con- 
cern and lecturer at Vienna, has combined expert 
knowledge (particularly of practice abroad) with the 
knack of imparting it to the industrialist and student. 
The translator has done her work well and is to be 
congratulated on rendering this classic available to 
galvanisers of this country to whom a German text 
would have been of little service. The volume con- 
| cludes with succinct descriptions of electro-galvanising 
(including coating of wire), sherardising, and spraying, 
| testing and judging coatings, and contains a_biblio- 
| graphy with over 200 references. 





a 4 
The writing of popular books on scientific and 
| technical development is admittedly difficult ; perhaps 
| often more so than that of advanced scientific treatises 
| for the specialist. But although difficult, and demand- 
ing wide general knowledge and judgment in the 
| selection of material, methods of presentation and so 
| forth, this type of book fulfils an extremely important 
| function. It is surprising also to find into what unex- 
pected quarters its circulation often extends, including 
| the hands of many who might be supposed to be much 
| too well informed to take heed of works intended mainly 
| for the general reader. The fact is that these so-called 
popular books on technical subjects have, in many 
cases, reached a high level in giving a great mass of 
essential information in an eminently readable yet 
concise manner. This is particularly the case with one 
or two books of this class on aeronautics, including the 
latest (third) edition of Captain J. L. Pritchard’s Book 
of the Aeroplane (London : Longmans, Green and Com- 
pany, Limited, price 7s. 6d.). This edition has been 
completely rewritten and a large amount of recent 
material incorporated. We are glad to see that the 
early history section, though brief, has been retained, 





260 out of the 300 pages dealing with ing to the 
hot-galvanising methods, for sithough half a million 


tons of zine are consumed annually in sherardising, 


for, although read many times, this section still retains 
its fascination and its absorbing interest to the full. 





The tenacious perseverance of the Wright Brothers 
through many thousands of experiments and actual 
trial flights, and their remarkable mechanical skill and 
ingenuity, have a chapter to themselves. Then follow 
chapters on how an aeroplane flies, some record flights, 
races and records, the great airways of the world, the 
aeroplane onthe ground, safety in the air, the different 
types of aircraft engines, and the aeroplane in war. 
A final chapter discusses the future of the aeroplane, 
with a brief reference to some of the more outstanding 
technical problems and probable lines of future advance, 
among which wing design takes an important place, 
for it is agreed that this has by no means yet reached 
finality. We can thoroughly commend this third edition 
of a well-known book which ably fulfils the purpose 
for which it is intended. Not only the general reader, 
but also the young engineer and student in aeronautics 
and those training for or aspiring to the numerous posts 
in the wide fields of military and civil aviation, will 
find the work very valuable and informative, stimula- 
ting not a few to fuller and wider study, There is one 
small point to note in the matter of nomenclature: 
Captain Pritchard enumerates, on page 151, aeroplanes, 
seaplanes, flying boats and amphibians, as the four 
principal classes. The first would really seem properly 
to be landplanes, for the term aeroplane—as implied 
in the title of the book—is the generic or comprehensive 
designation for all heavier-than-air machines. 








320-H.P., SIXTEEN-CYLINDER 
AIRLESS-INJECTION ENGINE. 


In ENGINEERING, vol. cxxxviii, page 301 (1934), a 
description was given of a 240-h.p., twelve-cylinder air- 
less-injection engine made by Messrs. Gleniffer Engines, 
Limited, Anniesland, Glasgow, W.3. The cylinders 
were arranged in two blocks of six, and the firm have 
now introduced a similar engine of higher power having 
two blocks of eight cylinders. Four of these units, one 
of which is shown in the accompanying illustration, are 
being installed as two twin-screw sets in patrol boats 
for the R.C.M.P. in Canada. The engines are designed 
to develop 320 brake horse-power at 900 r.p.m., but 
the sets referred to are being subjected on the test 
bench to an overload rating of 370 brake horse-power 
at 975 r.p.m. One of the leading advantages of this 
type of engine is the short overall length for the power 
developed, making them not only particularly suitable 
for marine work, but also for rail-cars and locomotives. 
The four units referred to are fitted with Gleniffer 
reverse gear and a 2} to 1 reduction gear, but the 
overall length, including the equipment, is only 
12 ft. 5g in. The extreme overall width is 4 ft. 6} in., 
and the height from the underside of the bearers to 
the exhaust-pipe flange is 3 ft. 10} in. The depth 
from the bearer faces to the bottom of the sump 1 
only 11 in., and to the lowest point of the bottom of the 
reducing-gear casing is 14,5, in. The sixteen-cylinder 
models have the same cylinder dimensions as the twelve- 
cylinder models, that is, the cylinder bore is 6 in. and the 
piston stroke is 7 in. The more powerful engines are 
also generally similar in design, and it will therefore 
be sufficient to recall the leading features. The angle 
between the two-cylinder banks is 60 deg. and the cranks 
are at 120 deg. The connecting rods have master rods 
working on the big-end bearings with eye fixings for 
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the articulated rods. The design embodies an under- 
slung crankshaft with the main-bearing bolts carried 
from facings in the vee right down to the keeps. The 
fixing brackets are arranged so as to give easy access 
through the crankcase doors to the main and big-end 
bearings. The valves are operated from a common 
camshaft for each cylinder bank, the exhaust valves 
directly and the inlet valves through pull rods. The 
valves are mounted in cages so that they can be removed 
without disturbing the exhaust manifolds, cylinder 
heads, or water pipes. The timing gear is driven by 
duplex roller chain. The governor is of the centrifugal 
type. Forced-feed lubrication is employed for the 
main and big-end bearings, the articulated-rod bearings, 
ind the gudgeon-pins. The temperature of the cooling 
water is thermostatically controlled. A plunger-type 
water pump is fitted for each bank of cylinders, and an 
ir motor is employed for starting. 








THE INSTITUTION 
ENGINEERS. 
(Concluded from page 621.) 

A meetine of the contributors to the Institution 
Benevolent Fund followed the proceedings reported 
in our issue of last week, after which Mr. C. A. 
Masterman, M.A., M.I.Mech.E., F.I.C., of the Gas 
Light and Coke Company, gave his paper on “ Gas 
Safety Precautions.” He said that a report to the 
Board of Trade of the Departmental Committee on 
Deaths from Gas Poisoning contained the conclusion 
that deaths by suicide through coal gas remained at a 
figure which gave no cause for alarm and that any 
increase in the number of gas suicides denoted merely 
a change in the suicidal means adopted. It was, 
however, suggested that all gas undertakings were not 
sufficiently alive to the necessity for careful examination 
from a safety point of view of gas apparatus used by 
consumers, and that more could be done by appliance 
makers and fitters to introduce devices which would 
prevent mistakes. The lapse of time since this report 
was published, the closer contact which has since been 
established between undertakings and suppliers, and 
the setting up in other countries of official organisations 
for the testing especially of gas appliances, all suggested 
the present as suitable for a review of the situation and 
discussion on what remained to be done. 

It was also pointed out that in this country the 
fatality rate from manufactured gas was, in relation to 
output, no more than one-fifth to one-twentieth of the 
average for the world. The annual accidental deaths 
from town gas were less than a quarter of those due 
to either drowning or falling downstairs, and did not 
much exceed those due to horse-drawn traffic. Fatalities 
due to products of combustion were less than those 
due to motor-car fumes, less than half those due to 
insects or to blows at cricket or football, and one-tenth 
of those due to falling out of bed. The industry 
would not, however, remain content so long as there 
occurred a single preventable accident. Analyses of 
fatal accidents due to gas showed that 25 per cent. 
were probably suicides, although the coroner might 
not have been prepared to come to a definite verdict 
to that effect, and that of the 77 per cent. of the fatal 
accidents which were due to the escape of unburnt 
gas, practically three-quarters were due to taps turned 
on by mistake. Analyses of the ages of victims of 
fatal gas accidents showed that the aged are more 
accident-prone, the rate for persons over 80 years of 
age being 30 times that for the young or middle-aged. 
It was probable that this was to be attributed to 
mental confusion in causation of the accidents rather 
than to physical inability to withstand the results, 
Extreme old age, or drunkenness, were associated 
with about 25 per cent. of the fatal accidents reported. 
Explosions rarely had fatal results and data obtained 
from the several millions of gas appliances in the area 
of the Gas Light and Coke Company showed that the 
main cause with water heaters was incorrect lighting, 
while explosions on cookers were due chiefly to turning 
on the oven tap but not lighting the burners. It was 
further pointed out in the paper that gas undertakings 
were more concerned with the safety of their consumers 
than any other industry. A journey in a motor vehicle 
for one mile was statistically more hazardous than was 
the operation of a gas appliance over the whole of its 
effective life, but petrol companies would not hesitate 
to supply petrol to a driver of a defective vehicle. 

It would be possible to embark upon almost limit- 
less expenditure and interferences with consumers’ 
installations in ill-considered precautionary measures. 
Safety, however, was only one aspect of the proper 
functioning of gas installations, and, in ensuring proper 
Service from gas, consumers were also safeguarded 
from accident. In the remainder of the paper an 
account was given of the elaborate organisation of the 
Gas Light and Coke Company for ensuring the safety 
of the consumer. It is the practice of the Gas Light and 
Coke Company that the raw materials of gas utilisation, 
such as pipes, fittings, and materials, are subject to an 
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extensive system of specification and routine test, 
representing an annual cost of about 20,000I., exclusive 
of laboratory work. Safety devices of all kinds are 
being introduced so far as they are necessary to prevent 
accidents with taps, with pilot lights, due to fire 
hazards, and due to the insertion of a coin in a pre- 
payment meter after the gas has gone out; and 
elaborate service is maintained to ensure that apparatus 
supplied by makers and used by consumers is such that 
incomplete combustion cannot occur. Moreover, the 
company has an organisation the chief object of which 
is to trace all unsatisfactory appliances in private 
ownership, which in most instances have not been 
installed by the gas company. Finally, the author 
suggested that there should be set up a Domestic Gas 
Appliance Committee which should undertake, as one of 
its duties, the drafting of model regulations of a general 
nature regarding gas equipment. This should put the 
necessary elementary safeguards on a proper footing 
and avoid the confusion which repeatedly arose from 
well-intentioned regulations of an uninformed kind 
with which the industry often found itself confronted. 

When the meeting was resumed on Thursday morning, 
a paper was presented by Mr. James Jamieson, Engineer 
and Manager of Edinburgh Gas Department, and Dr. 
J. G. King, Chief Chemist of the Paul Research Board, 
dealing with ‘‘ Products Obtained by the Carbonisation 
of Scottish Cannel in Continuous Vertical Retorts.” 
Cannel coal, the authors said, was prized highly for 
its gas-making qualities some thirty years ago, but 
since that date had so far lost favour that the demand 
had ceased, and except in one or two instances cannel 
coal was unworked to-day. Cannel coal yielded, on 
the ash-free basis, much gas of high illuminating power, 
together with unusual quantities of tar. 

Unfortunately, it formed a source of material upon 
which reliance could not be placed for any length of 
time and it was frequently very high indeed in ash 
content (5 per cent. to 60 per cent.). These experi- 
ments were undertaken primarily to investigate the 
gas-making qualities of Scottish cannel with special 
reference to the yield of tar and the production of 
motor spirit and oil from the tar. The cannel used was 
obtained from Newbattle Colliery, Midlothian, in 
pieces below 3 in. in size and containing only 3-9 per 
cent. to 5-9 per cent. of ash in the several samples tested. 
By laboratory assay it yielded at low temperatures 
up to 70 gallons of oil per ton, from 11 cwt. to 12-5 ewt. 
of coke and 3,700 cub. ft. to 4,000 cub. ft. of high 
calorific value gas; by high temperature assay, using a 
method that gave results similar to those of the hori- 
zontal retort, the tar yield was from 16 gallons to 
27 gallons, the coke yield but little lower than at low 
temperatures, while the gas yield was some 13,000 
cub. ft. of 780 B.Th.U., amounting in all to over 
100 therms per ton of raw cannel. It was also found 
that the yield of tar was greatly affected by small reduc- 
tions in the temperature to which the vapours were 
subjected. In the vertical retorts the yield of tar was 
as high as 50-2 gallons, and it was inferred from this 
that the maximum temperature to which the gases were 
subjected was below 650 deg. C. The plant yields, in 
general, differed somewhat among themselves through 
intentional alteration in the conditions, but a fair 
reflection of yields per ton of raw cannel under normal 
working conditions in steamed vertical retorts when 
making gas of 485 to 490 B.Th.U. per cubic foot was: 
Coke, 8 cwt.; gas, 23,760 cub. ft. of calorific value, 
487 B.Th.U. per cubic foot, making 115-7 therms in all ; 
45 gallons to 55 gallons of tar; and 3-8 gallons to 
4-6 gallons of refined motor spirit recovered by stripping 
the gas. Cannel does not become plastic on carbonisa- 
tion and it was necessary to carbonise graded cannel 
to obtain coke large enough to be saleable. The 
coke produced was somewhat smaller than the cannel 
charged. It was saleable in the normal market and 
was satisfactory for the domestic grate, for producers, 
and for the water-gas plant. Other general observa- 
tions upon the behaviour of cannel showed that the 
gas is evolved from this material more rapidly than 
from bituminous coals ; and that the fuel consumption 
for carbonisation is less than for the usual gas coals. 

A point of peculiar interest was the nature of the 
tar, which was unlike the tar produced from bitu- 
minous coals in vertical gas retorts in that it was as 
easily hydrogenated as was low-temperature tar. 
It had a low specific gravity of about 1-0, and contained 
about 5-8 per cent. of wax which settled out in the 
cold. The products of hydrogenation of this tar might 
be either motor spirit and wax, or motor spirit, Diesel 
oil and wax. The high yields of oil and spirit made 
the carbonisation of cannel of interest from the point 
of view of home supply provided a continuous supply 
of suitable cannel could be obtained over a tm +d 
of years. The tar did not contain lubricating fractions, 
but its composition suggested that it was a promising 
raw material for the synthesis of lubricating oils. 
The costs of producing gas from this cannel had been 
worked out in detail by the authors using actual 
figures based on wages and other costs obtaining at 
Edinburgh gasworks. Taking into account cost of 





materials, labour and repairs and deducting revenue 
from coke, breeze and tar, it was shown that the net 
cost of producing gas at Edinburgh from gas coal in 
1935 was 1-33d. per therm, as compared with a gas- 
making cost when using cannel of 1-26d. If, however, 
arrangements could be made to turn to advantage 
the peculiar value of cannel tar for hydrogenation so 
that instead of allowing 2d. a gallon, a value of 4d. 
a gallon could be allotted to cannel tar, the cost of 
making gas would fall to 0-34d. per therm. In assessing 
the value of this conclusion, the authors insisted that 
care must be taken to choose a suitable cannel in view 
of the known difficulty in obtaining low-ash material, 
this being particularly necessary since so much depended 
upon getting a proper return from the coke. Neverthe- 
less, it was concluded that the low figure for the net 
cost of gas—0-34d. to 0-54d. in the several experi- 
ments—indicated the possibility of centralising hydro- 
genation plant to make full use of any cannel deposits 
of a quality comparable with that used in the tests 
described in the paper and available in sufficient 
quantity over a reasonable period of years. 

The last paper of the meeting was a detailed descrip- 
tion by Mr. W. J. Baker, the Engineer-in-Chief and 
Manager of the Shanghai Gas Company, Limited, of the 
new works that company has erected. In Mr. Baker’s 


absence in Shanghai, the paper was introduced by Mr. 
aS. Tomlinson. In 1930, the Shanghai Gas Company, 
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ing that its existing works was approaching the 
end of its useful life, decided to build « new orks 
on a new site. The old gasholder station was retained 
and the new works were connected to it by a high- 
main. The new site was land reclaimed 
from a swamp in 1919 that was flooded by the Whang- 
poo river at high tide, and the works had to be built on 
eu Because of the increasing rates of pay of Chinese 
abour and of its uncertainty, it was considered desirable 
to install mechanical coal-handling in a closed store, 
continuous vertical-retort plant, and mechanical coke- 
handling and screening plant ; and since suitable coal 
cannot be obtained nearer than Japan, the coal store 
had to be of 5,500 tons capacity. These facts increased 
the load on certain sections of the ground. In designing 
the plant foundations the bearing load of the soil was 
in most cases ignored, and was never calculated at a 
greater load than 300 lb. per square foot. The bearing 
capacity of piles driven into Shanghai mud, according 
to Shanghai building rules, can taken as 225 Ib. 
per square foot of skin friction, but 200 Ib. only was 
allowed in the majority of foundations, the entire load 
being taken by the skin friction of the surface of the 
pile, as it is impossible to pile down to a hard rock 
even at 120 ft. Most of the piles used were either 
of Douglas fir or Oregon pine. Upon the completion 
of the pile driving to a set of } in. with 12 blows with 
a 3}-ton hammer with a 3-ft. drop, the earth was 
excavated to the required depth and the piles cut off. 
The telpher trestle foundation piles were of pre- 
cast reinforced concrete. The piling for the founda- 
tions of a 2 million cub. ft. gasholder that is being 
erected at the old works consisted of composite piles 
> gr of a timber pile 10} in. in diameter by 
60 ft. long on the top of which is poured concrete 
Vibro piles 53 ft. long, a total of 113 ft. depth. It was 
found to be cheaper to take electricity for power at 
special rates from the local power works than to produce 
at the gasworks from steam or gas, this being due partly 
to the cost of coal and partly to the low load at the 
gasworks. It was deemed necessary to install stand-by 
plant against failure of current. The cost of town’s 
water being 3d. Pr 1,000 gallons (minimum), it was 
decided to install settling tanks and pressure filters 
with aluminium-sulphate flocculation, which provided 
sufficiently clean river water for winter use at a cost 
of 1-65d. per 1,000 gallons, and to sink an artesian 
well which produces cold water for summer use at 
1-5d. per 1,000 gallons. The Whangpoo river becomes 
too hot for use in the summer. The new gasworks 
comprise a coal store of 5,500 tons capacity into which 
coal is brought from lighters by band conveyors 24 in, 
wide, unloading 80 tons per Bens Coal is delivered 
from the store by a system of band conveyors into 
the boot of a bucket elevator. From the top of this 
elevator it gravitates through an overhead coal-breaker 
and automatic weighing machine and thence to the 
filling chambers of two gravity tip-bucket conveyors, 
which encircle the vertical retort bench. The coal out 
of-store plant works at 45 tons per hour. Each conveyor 
is fitted with emergency push buttons to prevent the 
piling up of coal should any conveyor fail. The 
carbonising plant consists of thirty 80-in. Woodall- 
Duckham continuous vertical retorts capable of pro- 
ducing 4 million cub. ft. of gas a day and comprises 
also waste-heat boilers in duplicate, a tar and liquor 
separator and an external battery of producers designed 
to utilise coke breeze. The air in the retort house is 
conditioned. The usual gasworks purification plant is 
installed, together with a 750,000 cub. ft. spirally-guided 
gasholder in a steel tank which serves as a small relief 
holder between the gas-making plant and the com- 
pressors. The coke is handled in an electric telpher 
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installation discharging into the open yard or on to 
jigging screens arranged above storage hoppers by which 
it is graded into four sizes: 0 to } in., } to 1} in, 
1} to 2in., and over2in. A carburetted water-gas plant 
of 1,900,000 cub. ft. per day capacity is installed as an 
additional safeguard to the gas supply in the event of 
strikes or local wars, and for use if the coke market 
should fail, but on account of the high cost of oil it 
cannot be used regularly. The steam-raising plant 
consists of waste-heat boilers in duplicate, each set of 
which raises 5,000 Ib. to 6,000 Ib. of steam in excess of 
that required for the retorts, two 30 ft. by 9 ft. Lanca- 
shire boilers of 10,000 lb. per hour capacity, and one 
28 ft. by 7 ft. Lancashire boiler evaporating 6,000 |b. 
per hour. One new boiler was installed so that gas- 
making could commence while the other two 
transferred from the old works. The gas is pumped a 


distance of 64 miles to the holders at the old works by | 


electrically-driven compressors in duplicate. These 
have each an output of 200,000 cub. ft. per hour, suffi- 
cient to cope with the gas output during the next 10 or 
12 years. 

The gas main is 14-in. diameter spun pipe in 18-ft. 





were | 


November 3 and 4 next, and that the next, 74th, annual 
| general meeting has been fixed for June 1, 2, 3 and 4, 
1937, both meetings being in London. 








SINGLE-HEAD PLANO-TYPE 
MILLING MACHINE. 


Tue plano-type milling machine with a single head 
| shown in the accompanying illustrations, Figs. 1 and 2, 
| has been designed by Messrs. Craven Brothers (Man- 
| chester), Limited, Vauxhall Works, Reddish, Stockport, 
| for machining the joint faces of motor end shields, the 
| table, which has a working surface of 10 ft. by 3 ft., 
being sufficiently long to permit one shield to be milled 
whilst another is being loaded. The bed is 17 ft. long 
jand has a central wing carrying the column of the 
| cutter head. It will be realised from Fig. 1 that the 
| column is capable of transverse adjustment by hand, 
|and carries the counterbalanced cutter head. The 
spindle-driving motor, of 10 h.p., is of the flanged type 
| bolted to the cutter head. The spindle is driven 
| through worm-reduction gear and speed-change gear, 


lengths, with Stanton-Wilson joints necessitated by | the latter providing six speeds with a range of from 


the condition of Shanghai soil and the vibration 
caused by the heavy road traffic. The main has a 
cover of 4 ft. When pumping 227,000 cub. ft. 


15 r.p.m. to 120 r.p.m. The speeds are selected by the 
two levers seen on the front of the gearbox in Fig. 2. 





per | The other motor on the column, visible to the right of 


hour against a holder pressure of 70-tenths W.G., the | it in Fig. 1, is of the constant-speed type, of 3 h.p., and 


| 


initial pressure was 7-37 lb. per square inch. The tar | 


provides both the power feed and quick-traverse 


produced in the plant is treated in three 12-ton pot | motions to the spindle slide. The motor operates 
stills and one 15-ton per day T.I.C. plant, there being | through a gearbox providing 16 changes of feed in the 


also provided the necessary pitch beds and storage 
for different grades of tar oils. The paper contained 
an extensive series of photographs illustrating the 
works, and incladed eight plans showing the founda- 
tions of the several portions of the plant. This paper 
was described by Mr. Tomlinson in his introductory 
remarks as particularly notable since it illustrated the | 
construction of a modern gasworks on a swamp. 

At the conclusion of the meeting it was announced | 
that Mr. Stephen Lacey, B.Sc., formerly distributing 
engineer, and now Controller of Gas Sales to the Gas 
Light and Coke Company, had been elected President 
for the forthcoming year. Mr. H.C. Smith, M.Inst.C.E., 
Chief Engineer of the Tottenham and District Gas 
Company, was elected the Senior Vice-President, 
and Mr. Robert Robertson, M.Inst.C.E., Chief Engineer 
of the Bristol Gas Company, Junior Vice-President. | 
The resignation of Mr. Price from the honorary secre- | 
taryship has been referred to previously ; the Institu- | 
tion is fortunate in finding Mr. John Terrace, late Chief | 
Engineer of the South Suburban Gas Company, pre- 
pared to undertake the duties that Mr. Price has carried | 
out for so many years. The meeting terminated with | 
the usual votes of thanks to the retiring President, 
and to those who had organised a successful meeting, | 
with special reference to the secretary, Mr. J. R. Ww. | 
Alexander, M.A., LL.B., F.C.LS. It was announced | 
that the autumn research meeting will be held on! 


| vertical direction with a range of from 0-8 in. to 24 in. 


per minute. The vertical traverse of the spindle is 
30 in. and a horizontal adjustment of 4} in. by 
means of a hand wheel is provided. The feed of the 
quick traverse is engaged by means of a clutch on 
the gearbox and both motions are reversible. 

The table is reciprocated by a third motor, also 
of the constant-speed type and of 3 h.p., and here 
again a gearbox provides either 16 changes of feed, 
with a range of from 1-3 in. to 40 in. per minute, or 
quick-power traverse in either horizontal direction. 
The motion is transmitted to the table by means of a 
rotating screw in the bed and a long nut bolted to 
the underside of the table. Both sets of feeds are so 
arranged that a full cycle of operations can be auto- 
matically carried out on the work. The table feed is 
first engaged and, on the table reaching a predetermined 
point, the feed is tripped and the vertical feed of the 
spindle slide comes into engagement. This feed is, 
in its turn, tripped when the desired point has been 
reached and the table feed is re-engaged. The auto- 
matic operation is effected by a dial fitted to each 
motion and operating switch. Limit switches are fitted 
to prevent overrunning. The movements can be inde- 
pendently secured, the trip-dogs for both the table 
and the spindle slide being adjustable. Control] of the 
driving and feed motors is by push-buttons. These are 
arranged on both sides of the bed, as are those for the 





| received 
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hand-traverse and feed motions of the table. 
thus two control positions for the operator. The cutter 
head is seen in Fig. 2. The spindle is of high-carbon 
steel running in Timken roller bearings and carried 
in a sleeve. The end is flanged and has also a taper 
socket. The cutter shown is of the face-milling type, 
and that supplied with the machine is normally 
10 in. in diameter. 

The cutting lubricant equipment consists of a motor 
driven centrifugal pump and the spent lubricant is carried 
by a trough, bolted to the outer side of the bed, toa 
cast-iron tank at the rear end of the machine. The 
gears run in oil baths and the lubrication of other 
working parts is effected, for the most part, by “ one- 
shot” pumps and at a few points by oiling nipples 
served by an oil gun. The guard and curved trough 
seen below the table in Fig. 1 protect the table-ways 
from chips from the cutter, these eventually being 
discharged from the trough into a portable steel bin. 
The machine, apart from the electrical equipment, 
weighs approximately 14 tons, 








CATALOGUES. 


Electrical Brushgear.—A catalogue has been sent to 
us, referring to brushgear of every description. This is 
from Messrs. Star Electro Carbons, Cleveland-road, 
London, E.18. Carbon brushes are listed in 40 different 
grades, instructions being given for their application. 

Grinding Production.—Illustrated loose-leaf data sheets 
from Messrs. The Churchill Machine Tool 
Company, Limited, Broadheath, near Manchester, give 
grinding details in connection with the production 0! 
bevel pinions, valve shafts, and gear-change synchroniser 
sleeves. 

High-Pressure Boilers—A brief description of the 
underlying principles of the Cantieny natural-circulation 
boiler units, which have been built for pressures up to 
1,950 Ib. per square inch, with an output of 35,000 Ib. 
per hour, is given in a leaflet issued by Messrs. Inter- 
national Combustion, Limited, Aldwych House, Aldwych, 
London, W.C.2. This boiler was recently described in 
our columns. 

Tracing Paper.—Messrs. B. J. Hall and Company, 
Limited, Stourton House, Dacre-street, London, 5.W.1, 
have published a special brochure calling attention to the 
reliability, strength, colour, and good keeping qualities 
possessed by Gateway tracing papers. Suitable for 
pen, pencil, or colour-wash work, these papers can 
stand erasion to an exceptional degree, and provide 
satisfactory medium for photographic reproduction 

Electric Express Locomotives.—Two high-power loco 
motives for trial purposes, which have been ordered by 
the Paris-Orleans Railway Company from Messrs. Ateliers 
de Construction Oerlikon, Oerlikon, Switzerland, are fully 
described in the Bulletin Oerlikon No. 167/168, together 
with new high-tension oil circuit breakers. The British 
representatives are Messrs. Oecerlikon, Limited, Victoria 
House, Southampton-row, London, W.C.1. 

The Heating of Buildings—A paper on this subject, 
read by Mr. John Eden, A.I.H.V.E., at a meeting of th: 
Institution of Heating and Ventilating Engineers 0! 
November 6, 1935, has now been reprinted in pamphlet 
form by Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne. TT; of heaters, controlling and 
protective equipment, lagging, and a baths installation 
are discussed, line-drawings and other illustrations 
giving assistance in following the text. 
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The maximum gas capacity of the Hindenburg, a 
view of which appears in Fig. 2, page 658, is 200,000 
cub. m. (7,062,951 cub. ft.). She has an overall 


latest | length of 245 m. (813-67 ft.), a maximum diameter 


aitship, the Hindenburg, which is now in satis-| of 41-2 m. (135-17 ft.) and a maximum height of 


factory commercial service between Germany and | 44-7 m. 


| 


(146-65 ft.). Her capacity is therefore 


America, the Luftschiffbau Zeppelin G.m.b.H.,| nearly double that of the Graf Zeppelin. Both her 


Friedrichshafen a.B., utilised to full advantage 
the experience they have accumulated during the 
thirty-five years they have been engaged in this 
class of work. In particular, a good deal of useful 
data was obtained from the operation of the new 
ship’s immediate predecessor, the Graf Zeppelin, 
which, since being put into service in 1928, has 
flown more than 800,000 miles and has carried about 
12,000 passengers in 505 flights without mishap. 
It is interesting to note that the Graf Zeppelin 
was originally intended for research and experiment 





diameter and her length are also 10 m. (32 ft. 10 in.) 
more than that of her immediate predecessor. 
Generally speaking, the constructional methods 
adopted do not differ very greatly from those which 
have been employed by the firm for the past 
thirty-five years. Thus, trussed girders made up 
of light metal sections are used; the hull is 
divided by ring frames into separate compartments 





in which the gas bags are accommodated ; the load 
is taken up by a keel, which also provides communi- 


so that only the alternate corners of the latter are 
in tension. There are two auxiliary ring frames 
placed between each main frame, making 45 in all, 
but these are not provided with bracing. 

The stern of the ship, as shown in Fig. 3, is of 
semi-cantilever construction, and consists of an 
internal framework which runs transversely and 
vertically through the hull to form a cruciform 
structure of great strength and stiffness. The keel 
walkway, a view of which appears in Fig. 8, extends 
through the ship from the bow to the beginning of 
the fins. Access to the engine nacelles is provided 
by other short walkways along the sides, which lead 
out of the gas space. These walkways are connected 
to the keel catwalk by four cross-gangways. Like 
the Graf Zeppelin, communication from stem to 
stern is also possible by a central walkway, which is 


cation between one end of the ship and the other ;| connected to the keel walkway by three ladders. 
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and was only subsequently utilised for passenger 
work. The Hindenburg is therefore actually the 
first airship to be designed for public transport 
purposes. 

This explains why the passenger accommodation 
has been arranged on two decks within the ship, 
thus giving a large amount of space to the 150 pas- 
sengers that can be carried by day, while the control 
cabin forms a projection from the lower part of the 
frame, thus giving a better look-out and separat- 
ing the official from the non-official portions. 
Other interesting points are the employment of 
undercarriages below the control cabin and the 
edge of the lower tail fin, additions which should 
facilitate ground landing, especially as they are 
fitted with spring struts. Diesel oil is being em- 
ployed as a fuel, instead of the Blaugas used on 
the Graf Zeppelin, and though this may mean some 
sacrifice of range, the reduction will be partly 
counteracted by the greater economy of the engines. 
Provision has been made for the use of both hydrogen 
and helium as lifting gases. If this arrangement is 
adopted, the latter will be mainly employed. The 
small quantity of hydrogen necessary for trimming 
will then be carried in bags placed inside those con- 
taining the helium. This will enable the hydrogen 
to be entirely surrounded by inert gas and thus 
make for safety, while, as fuel is consumed, it can 
be valved and the more expensive helium conserved. 








the hull is covered with a skin of appropriate 
contour ; and the engine nacelles are arranged out- 
side both the hull and this skin. 

Naturally the larger size of the ship and the 
consequent greater stresses have necessitated the 
use of more material, though each member of the 
frame is of the usual Zeppelin triangular section. On 
the other hand, the corner booms are of Omega 
section, as compared with the open-channel sections 
employed on the earlier ships, and are riveted on two 
sides to the longitudinal girders, as can be seen in 
Figs. 3 and 4, Plate LV, which are views taken 
towards the stern and the bow respectively. This, it 
is claimed, produces a considerable increase in the 
strength. There are 15 main transverse-ring frames 
which are placed at an average distance of 15 m. 
(49 ft.) apart along the length of the ship. As 
will be seen from Fig. 4, these frames are regular 
36-sided polygons, to each corner of which the 
longitudinal girders are fixed. The rings themselves 
are also fitted with supplementary stiffening frames 
on their inner sides to which the bracing wires are 
fastened. These bracing wires can be seen in Figs. 3 
and 4 and also in Fig. 5, Plate LV, which shows 
the upper part of the frame during the installation 
of a gas shaft. These wires run out radially from the 
“spine ” of the ship, which serves as a central fixed 
point for the bracing, but are deflected by the sup- 





plementary frames before reaching the main frames, 


RalIsinG aN ASSEMBLY RING WITH ONE OF THE Marin Rivyo FRAMES. 


On the Hindenburg, as on the Graf Zeppelin, the 
fins are made in one piece, Each fin surface is 
braced by a single wire on each side, but the shape 
of the lower horizontal fin has been modified so 
that its bottom edge is no longer horizontal, but is 
sloped slightly upwards towards the stern. Its 
lowest point is therefore forward, and at this place 
an undercarriage is fitted to facilitate landing, as 
well as on the control cabin. The rudders and 
elevators have set-back hinges, the area in front of 
the hinge providing aerodynamic balance. Normally, 
the control surfaces will be operated by servo- 
motors, but it will be possible for the helmsman to 
work them directly by cables. 

As regards construction, the rings were built up 
in a horizontal position on the ground, where they 
were fixed to an erecting frame so as to prevent any 
distortion while they were being lifted into the hull. 
This operation is illustrated in Fig. 1, above, and in 
Fig. 6, Plate LV. The latter shows a ring lying on 
the ground, while the former shows it being hoisted 
into position and gives a good idea of the bracing. 
The construction at the bow of the ship with the ring 
and cap designed for securing her to the mooring 
mast is depicted in Fig. 7. 

The outer envelope of the ship is shaped to give 
the necessary contour, while its surface is quite 
smooth. The material used for this purpose is 
either cotton or linen, depending on the stresses likely 








658 
to be present, and the weight has been cut down to 
the minimum determined by the thickness. To 
ensure good weather-resisting properties and the 
greatest possible smoothness, the envelope was given 
a number of coats of cellulose paint. This contained 
a proportion of aluminium powder, so that the 
surface is reflecting, and protection against the heat 
is thereby provided. In addition, the upper inner 
surface has been treated with red paint to counteract 
the action of the ultra-violet rays. Near the pro- 
peller circles the inner surface of the envelope is 
specially strengthened to prevent any ice particles or 
other hard objects, which may be thrown off, from 
reaching the gas bags. 

For the present, a bag containing hydrogen gas 
is accommodated in each of the 16 compartments 
into which the ship is divided. These bags are 
arranged so that when full they occupy the whole 
space within the frame. Except for the bags in the 
two forward and two aft compartments, which are 
connected together, the remainder are self-contained 
units. All these 14 unite are fitted with an automatic 
safety valve as well as with a hand-operated 
mancuvring valve. All the bags can be filled when 
desired from a common trunk, and are so designed 
that there is space for the central walkway to pass 
through their centres. In the construction of the 
bags the use of goldbeaters’ skin has been avoided. 
Instead, a specially produced gas-tight skin, placed 
between two layers of cotton, has been employed. 
This type of material has already been under test for 
some time on the Graf Zeppelin, and as the leakage 
is not more than 1 litre per square metre of surface 
in twenty-four hours, it may be said to be satisfac- 
tory. Each pair of bags is provided with an exhaust 
shaft into which the valves open, and which, in turn, 
is connected through a special trunk in the peak of 
the ship to the open air. These shafts will de-gas 
the lower part of the ship, and not only down to the 
level of the valves, which are above the central walk- 
way. A free e is also provided for the gas 
along the lower part of the external envelope. 

As will be seen from Fig. 2, the propelling machi- 

is installed in four nacelles, which are sus- 
pended by braced struts from the frame in a manner 
similar to that used on the Graf Zeppelin. The two 
nacelles on each side are a distance of 48 m. (157 ft. 
6 in. apart and their centre lines are inclined at an 
angle of 4 deg. to the ship’s axis, so that the air 
stream is blown away from the main structure and 
possible damage from this cause reduced. Each 
nacelle contains a 1,200-h.p. Diesel engine, which 
was manufactured by Messrs. Daimler-Benz, Stutt- 
gart. These engines are of the 16-cylinder, water- 
cooled V-type, with a very small angle between 
the cylinder blocks. Each cylinder has a bore 
of 175 mm., and the stroke is 230 mm. The four 
valves in each cylinder are operated by over- 
head camshafts. The exhausts are provided with 
S-shaped cooling fins and a protective cover. 
The end of the inner tube of this arrangement is 
fitted with a nozzle, so that the suction of the 
exhaust draws in sufficient air from the nacelle for 
cooling. The engines run at a speed of 1,400 r.p.m. 
and are coupled through 2-to-1 reduction gearing 
which is contained in the shaft flange, to a four- 
bladed wooden airscrew. The leading edges of these 
screws, which were manufactured by Messrs. Heine, 
Berlin, are protected against rain by strips of brass. 

The nacelles contain the water and air coolers, 
which are accommodated forward so that they are 
exposed to a stream of air, the flow of which is 
controlled by dampers. They are also provided 
with tanks having a capacity of 100 litres for carry- 
ing the lubricating oil. These tanks are fitted 
with electric heaters, so that the temperature of 
the oil can be raised, when necessary, to 40 deg. C. 
This warm oil is pumped from the tanks through a 
filter into the lubricating system, so that the main 
pump can take up its load at once. At the end of a 
voyage it is pumped out of the engine system into 
a special tank in the ship. In cold weather the 
cooling water can be heated in a similar way to assist 
starting. The water from the two forward engines 
can also be diverted through an air heater, whence 
warm air is supplied to the passenger accommoda- 
Starting, as well as reversal, is effected by 





tion. 


compressed air, which is supplied from a bottle 
that 


is installed in the nacelle. The bottles in 
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all four nacelles are interconnected and are charged 
by two-stage compressors, which are driven from 
the engines through a clutch. The compressed air 
necessary for operating the echo-sounding apparatus 
and for the spring struts on the landing carriages is 
also supplied from the same source. 

The main store of fuel oil necessary for operating 
the engines is carried in forty-two light-metal tanks 
with a total capacity of 90,000 litres, which are 
disposed horizontally within the hull. It is pumped 
from these tanks by small gear pumps which are 
driven by airscrews in the slip stream and have 
@ maximum output of 500 kg. per hour. It flows 
thence into gravity tanks, two of which can be 
seen in Fig. 8, Plate LV, and from them by 
gravity through a filter and flow meter to the 
engines. For trimming purposes the fuel can be 
distributed between the main tanks by two other 
pumps which are also driven by airscrews. Hand- 
operated pumps are installed for use in case of 
emergency. The maximum weight of fuel carried 
is 65,000 kg. (143,300 Ib.). 

The electrical requirements of the ship are pro- 
vided by two units, which are installed in a special 
compartment inside the hull. Each of these 
consists of a 40-h.p. Diesel engine driving a 30-kW 
alternator and one of them is sufficient to ca 
the normal load. They are controlled from a 
switchboard, which can also be connected to the 
hangar supply and is placed in a separate compart- 
ment through which only access is possible to the 
engines. The switchboard compartment, in turn, is 
divided from the ship’s gangway by double doors, 
which form a lock. This lock contains a trap door, 
through which the ground can be reached when 
the ship is moored. The ship contains about 
190 lamps of wattages varying from 15 to 60 
at 220 volts. In addition, there is an emergency 
installation of 175 lamps, including those on the 
instruments and for signalling purposes, which are 
supplied at 24 volts. The 220-volt supply is also 
used for driving certain auxiliary motors, such as 
those on the steering gear, the service lift, the 
aerial winch and the converters for the gyrostatic 
compass and the wireless equipment. Further, it 
supplies the hot plates for cooking and the heaters 
in the cooling-water tank, which have already been 
mentioned. 

The control cabin, which is about 9 m. (29 ft. 6 in.) 
long and has a maximum breadth of 2-5 m. (8 ft.), 
contains the wheel house, aft of which is the chart 
house and the direction-finder compartment. As 
has already been mentioned, it is fitted with a spring- 
loaded landing wheel. It is approached from the 
ship by a ladder through a lock from which access 
is obtained to the lower walkway and the wireless 
room. The rudder can be operated from the control 
cabin by wire ropes, or if necessary by an auxili- 
ary wheel near the stern. The elevating fins are 
operated in the same way or electrically, and they 
can also be connected to the gyroscopic compass. The 








Fig. 








{cabin contains a complete set of instruments for 
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ing the temperatures of the air and gas 
as well as the speed and drift and, when moored, 
the tension on the mooring chain. Telegraphs are 
used to transmit orders between the cabin and the 
engine nacelles and between the nacelles them- 
selves. There is a pneumatic post installation and 
twenty-four telephone call points for general 
purposes. External communication is provided by 
a wireless telegraph and telephone installation, 
which includes both short- and long-wave trans- 
mitters with an aerial output of 200 watts. There are 
also two all-mains receivers and, as already men- 
tioned, a direction finder. 

The ballast carried is divided into two sections, 
one of which can be instantaneously released, and 
another that can only be discharged more slowly. 
The water normally used for the former purpose is 
carried in canvas tanks, four forward and four aft, 
each of which has a capacity of 500 kg. (1,100 Ib.). 
There are another thirteen tanks, each with a capa- 
city of 2,500 litres, and two with a capacity of 2,000 
litres, in the gangway, and the contents of these 
tanks can be released by steersman from the control 
cabin. 

The passenger accommodation is arranged on 
two decks, the upper of which is the larger. This 
contains on one side the dining room and on the other 
the lounge and reading and writing room. In the 
centre are twenty-five two-berth sleeping cabins, 
each of which is fitted with cupboards, wash basin 
and chairs. The partitions between the cabins are 
of thin silk material. The floors are of corrugated 
aluminium supported on triangulated girders, shown 
in Fig. 9. On the lower deck are the ship’s office, 
kitchen, shower bath, lavatories and a smoking room. 
The latter has been made as airtight as possible and 
an interesting point is that while it can be entered 
freely, exit from it can only be obtained on applica- 
tion to the steward. Its walls are covered with 
leather instead of fabric, and the ash trays are so 
arranged that when a stump is dropped into them 
they automatically close. All the day-rooms are pro- 
vided with large sloping windows and to obtain 
access to those on the upper deck the floor beams 
have been extended beyond the sides of the hull. 
The crew’s quarters are located on each side of the 
lower walkway towards the forward part of the ship, 
and there are separate messes for the officers and 
other ratings. All the cooking and heating is 
carried out electrically. Amidships there is a large 
compartment for luggage and, if necessary, for cars. 

Great things have been expected by the designers 
from the performance of this ship, and these were 
largely realised on her voyage from Friedrichshafen 
to Lakehurst, New Jersey, which terminated on 
Saturday, May 9. The distance between the two 
ports, of nearly 5,000 miles, was flown without 
incident in 59 hours, thus improving on the previous 
best time of the United States Los Angeles by 
22 hours. The Graf Zeppelin took 95 hours. Fifty- 
one passengers and 26,000 Ib. of mail and cargo were 
carried. 
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THE VISCOSIMETRICAL INSPEC- 
TION OF LUBRICATING OIL IN 
SERVICE. 


By L. Srerner. 


A LUBRICATING oil will only act in an efficient way 
when it is chosen to suit the working conditions of 
the machine on which it is employed. Usually an 
oil is considered to be suitable if it operates satis- 
factorily when first used. This evidence, however, 
which is essentially of a negative character, is not 
an adequate answer, either from the technical or 
the commercial points of view, to the question 
whether the oil is the best for the particular service 
concerned. Answers are required to two further 
questions :—{1) Are the various consignments of 
the oil sufficiently uniform ? and (2) To what extent 
do the properties of the oil change during use? In 
commercial operation it is not possible to undertake 
a complete examination of the properties of the oil 
being used, persons concerned with the operation of 
the plant not having the time available for an 
investigation of this kind. In these circum- 
stances it is necessary to consider what single 
property of the oil will, when tested, give the most 
exact answer possible to the above questions. 

This property is certainly the viscosity, and the 
alteration of the quality of the oil in service may 
be judged by plotting a curve relating viscosity 
with temperature. This is, of course, not the only 
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is no object in measuring the viscosity of an oil 
at one temperature only, a single measurement of 
that kind giving no information about the identity, 


Fig.1. >» 
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property of importance in the selection of a lubri- 
cant, and it has, for instance, no weight in connec- 
tion with heavy greases, and plays but little part in 
the selection of steam-cylinder lubricating oils, 
in which much attention must be paid to the flash- 
point. None the less, the plotting of a viscosity- 
temperature curve provides, in general, an excellent 
means of oil control, although the usual measure- 
ment of viscosity at one temperature only—in 
England 140 deg. F. is general—is practically 
worthless. 

Viscosity and Uniformity.—It has long been 
known in technical circles that two oils which have 
the same viscosity at 140 deg. F. may exhibit 
essential differences at other temperatures and that 
an oil cannot be characterised merely by its vis- 
cosity, since any oil may exhibit almost any viscosity 
with change of temperature. If two oils have the 
same viscosity at 200 deg. F., the difference between 
them at 70 deg. F. may easily be 100 per cent. This 





8 illustrated in curve F in Fig. 3. This diagram, 


each other very closely. 
If there is an unknown and unexpected difference 
between the oils, so that, for example, a viscous 
or slimy deposit separates from one of them, this 
is exhibited in the viscosity curve as shown, for 
instance, in curve H of Fig. 3. When two oils 
have identical curves within the temperature range 
25 deg. C. to 75 deg. C. (80 deg. F. to 170 deg. F.), 
it is absolutely certain that no divergencies will 
appear at higher temperatures than 75 deg. C. 
Differences may, however, appear at lower tem- 
peratures, since all oils do not solidify in the same 
way (see curve E of Fig. 2). 

Apparatus for Plotting Viscosity Curves.—Theo- 
retically, measurements for the purpose of plotting 
a viscosity-temperature curve can be made with 
any viscometer in which the temperature of the oil 
can be controlled, but in some cases the time required, 
or other technical difficulties, render the procedure 
impracticable. In the standard Redwood apparatus 


the discharge time of 50 c.c. of oil is measured. 


and its accompanying Fig. 2, show clearly that there 





If in plotting a temperature-viscosity curve, three 
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points only are taken, which is the absolute 
minimum permissible, then with this apparatus 
the time required to plot such a curve, which 
includes the necessary temperature regulation, will 
be about two hours. The same difficulty arises 
with the capillary viscometer, of which a large 
number of types have been constructed. With the 
Steiner viscometer, however, it is possible to plot a 
temperature-viscosity curve, covering not three 
points but 25, in about forty minutes, while only 
6 c.c. of oil is required. The increase in the 
number of determinations on which the curve is 
based greatly increases its accuracy and eliminates 
the possibility that important variations may be 
overlooked. 

The Steiner viscometer has already been des- 
cribed,* but a brief explanation of its essential 
features may conveniently be given here. The 
instrument is illustrated in Fig. 1. The principle 
on which it is based is the measurement of the 
time taken by an air-bubble to rise through a 
graded tube containing the oil under test. The 
air bubble is of piston form, and its length has no 
influence on its rate of movement.t The tube, 
which is shown at d in Fig. 1, is surrounded by a 
glycerine bath c, a thermometer clipped to the 
measuring tube being situated in the bath. The 
complete assembly is carried by a pin-joint from 
the bridle 6. As shown in Fig. 1, the instrument is 
in position for measuring the time of rise of the 
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bubble, but to heat the glycerine bath and bring the 
oil being tested to the desired temperature, the 
instrument is swung into a horizontal position and 
heated by means of an electric hot plate, a spirit 
lamp, or a Bunsen burner. To prevent loss of 
heat by conduction and to facilitate handling, the 
end flanges e of the bath are fitted with insulating 
end-pieces f. After a measurement has been made, 
the bath and tube are swung into an inverted 
position, the apparatus resting on the support a, 
the air bubble travelling to the lower end of the 
tube again and the whole apparatus being allowed 
to cool a little if viscosities are being taken on a 
descending temperature scale, The rate of rise 
of the bubble in the tube is measured by means of a 
stop watch. The plotting of the varicus points 
obtained gives either a curve or a straight line, 
depending on the type of diagram paper employed. 

This viscometer was developed in the author’s 
works in Prague and tested in his laboratory. It 
is handled in this country by Messrs. Griffin and 
Tatlock, Limited, of Kemble-street, Kingsway, 
London, W.C.2. A simpler form has also been 
developed which can be held in the hand when 
being used. The method employed is capable 


30 





* World Petroleum Congress Proceedings, Vol. Il, 
page 483; L’Industrie du Petrol, 3rd Part, 1935, No. 5, 


page 31. 
D. G. Barr, Phil. Mag., 1926, Part I, 395. 
+ Les matiéres arasses .No. 315, page 10229 (1934). 
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of giving very accurate results. A practised | 
observer using the desk-type instrument can obtain 
readings to an accuracy of + 0-5 per cent., while 
even an unpractised user of the smaller instrument | 
will obtain results showing an error of not more than 
+2 per cent. Tables have been prepared con- 
necting the readings of the Steiner viscometer with 
kinematic viscosity and Redwood seconds, while 
conversion diagrams are supplied which enable its 
results to be interpreted in the American Saybolt, 
the French Barbey, or the German Engler scales. 
This enables it to be used in connection with the 
literature, or oil industry, of any country. In 
addition to the oil viscometers, models are manu. | 

| 





factured for other materials such as paraffin waxes 
and petroleum ceresin, varnishes, molasses, glue, 
blood and pharmaceutical tinctures. The various 
types operate either with a rising air bubble or a| 
falling body and are used for scientific purposes, | 
and for the control of manufactured products. 
Viscosity Curves and Alteration in Oil Quality. 
The oil should be investigated not only betes | 
it is used, but also during its use. | Much| 
greater importance attaches to this latter form of 
control, By its employment, not only damage | 
to machines may be prevented but the oil may 
be employed to better effect.* During the employ- 
ment of the oil, the viscosity-temperature curve 
alters to an extent depending on the influences | 
affecting the oil. There are three main causes | 
which may alter its quality :—(a) Thickening | 
due to oxidation and the formation of tarry matter, | 
as in turbines, compressors and transformers, or | 
owing to mixing of cylinder oil with the lubricating 
oil in steam engines.. (b) Thinning due to ad- 
mixture of unburnt fuel-oil constituents, as, for 
instance, benzene in motor-car engines, gas oil 
in Diesel engines, and petroleum in paraffin-driven 
lorries. (c) Unforeseen conditions which are usually 
due to accidental or deliberate adulteration of the 
oil with other oils. This last cause is very fre- | 
quently met in practice. ‘ 
Figs. 2 and 3 show some viscosity curves obtained 
with oils which had been employed in various | 
machines. The kinematic viscosity is plotted in | 
absolute units in centistokes, ¢St., in relation to | 
the temperature. The corresponding scales of | 
Redwood seconds (R 1-8) Saybolt seconds (S U 8) | 
and Engler degrees (deg. E.) are also plotted. 
The vertical scales of the diagrams are logarithmic, | 
in order to keep them within reasonable com- | 
pass. The curves for the original oil are indicated | 
by full lines, and those for the oil after use by | 
dotted lines. The corresponding curves are con- | 
nected by cross-hatching. The various pairs of | 
curves are indicated by the letters A to H. The| 
oils they refer to are as follows :— 
A. Oil employed in a high-speed turbine after | 
1,650 hours’ service. The oil shows considerable 
thickening due to oxidation, which amounts to 
about 27 per cent. at 63 deg. F. (20 deg. C.). Good 
turbine oil thickens by about 20 per cent. after | 
10,000 hours’ service. 
B. Oil in a centrifuge after 2} months’ operation. | 
Oil employed in closed machines normally tends 





E. Heavy motor-car oil with a jump in the vis- 
cosity curve at about 80 deg. F. (27 deg. C.) caused 
by separation of paraffin fractions. 

F. Comparison of a good oil giving a flat viscosity 
curve with one of indifferent quality giving a steep 
curve. 

G. Bearing oil which was objected to on account 
of viscous matter present. The oil taken from the 
bearing gave a flatter curve, shown dotted, than 
the original oil. The filter through which the 
bearing oil was passed had previously been used 
for the filtration of a special oil with a vegetable 
oil admixture, and it appeared that this oil became 
mixed with the bearing oil. The vegetable oil 
improved the viscosity curve, but a viscous residue 
was still formed. Had the oil been further employed, 
the dotted curve would possibly have occupied a 
higher position in the diagram. 

H. Oil mixed with another having a vegetable 
base and used in a small air compressor. The oil 
was not transparent and about 20 per cent. of 
sludge was removed by filtering. The remainder 
was transparent and showed considerable thickening. 

The Technical and Commercial Importance of 
Oii Control.—Although the alteration in the viscosity 
curve does not give complete information about an 
oil, it is none the less a guide to the main properties. 
Assuming that a new type of oil is to be tried, its 
viscosity curve should first be plotted to ascertain 
if it corresponds with that of the old, or is better or 
worse. Small deviations are naturally not a ground 
for refusing to try a new oil. Alterations in the 
viscosity curve when the oil is in use should be 
watched for. Frequently, it will be found that 
such alterations are due to external causes, such as 
the mixing of cylinder oil with the bearing oil 
in steam engines. Such external causes should be 
eliminated as far as possible, so that the extent 
of any alteration in the oil itself can be observed. 
Oil which shows the least alteration with time 
should be adopted. When a system of oil control 
by viscosity is put into operation, it will frequently 
be found that oil has been considered too old or 
useless and changed too frequently, since with no 
means of test the user is forced to discard oil without 
proper information about its condition. There is 
also no certainty that important alterations in the 
oil may not be overlooked. The technical signifi- 
cance of control by means of viscosity curves is that 
the machines are protected from possibility of 
damage and that the oil is used to better advantage, 
considerations which are both of considerable 
commercial importance. 








THE CONVERSAZIONE OF THE 
INSTITUTION OF CIVIL ENGINEERS. 

As is usually the case, the attendance at the 
Conversazione of the Institution of Civil Engineers 
on Wednesday, June 10, was sufficient to fill the 
Great George-street building to capacity. The 


members and guests were received by the president, | 


Mr. John D. Watson, and Miss Watson, and musical 
and other forms of entertainment were provided as 
on former occasions. Three lectures were delivered 


to thicken, and the fact that in this case the curve | during the evening, one by Professor G. T. R. Hill, 
for the used oil falls below the original curve | M.C., M.Sc., F.R.Aé.S., on “ Travel in the Strato- 
suggests that the oil had probably been mixed with | sphere,” another entitled “Lake Tsana and its 


some other oil of different type. 

C. Oil employed for bearings of a large steam | 
engine after 3 months’ use, covering about 750 | 
working hours. Owing to unavoidable drippings 
of heavy cylinder oil, the oil became contaminated 
and an increase of bearing temperature from 84 deg. 
F. (29 deg. C.) to 100 deg. F. (38 deg. C.) for the | 


| 


Interest to Great Britain, Egypt and the Sudan,” 
by Sir Murdoch MacDonald, K.C.M.G., C.B., M.P., 
and a third by Dr. Raymond Greene, medical officer 
to the 1933 Everest Expedition, on “ Mount 
Everest.” In addition, a considerable number of 
engineering models, scientific apparatus, &c., were 
exhibited, and we propose to give brief descriptions 


same ambient temperature was observed. The | of some of these below. 
considerable thickening of the oil shown by the! probably the first exhibit noticed on entering the 
carves & easily understood. library will have been the apparatus shown by the 
D. Normal thinning of an oil used in a four-| Road Research Laboratory, of which Dr. R. E. 
cylinder motor-car engine, the loss of viscosity | Stradling, C.B., M.C., is director, for obtaining a 
being about 15 per cent. After the removal of the | graphical record of the irregularities of road surfaces. 
lighter constituents by heating to 248 deg. F.| The apparatus is contained in a box carried on 16 
(120 deg. C.), the upper dotted curve was given. | articulated wheels, which keep it at a constant 
lhe thickening as compared with the original oil average distance above the road surface, while a 


is due to oxidisation. 


central wheel, mounted on the lower end of a rod 


—————- | depending from the box, runs on the road, moving | square inch for 376,000 revolutions. 


through reduction gearing from the running wheels, 
so that the chart moves either one-twentieth or 
one-sixtieth of the distance travelled by the vehicle. 
On another cylinder the bumps occurring over a 
certain length of road can be integrated. Small- 
scale apparatus for investigating skidding was also 
shown by the Road Research Laboratory. It con- 
sists briefly of a shallow tray mounted on roller 
bearings, so that it can move in one direction only 
against a spring. A dial gauge is fitted to enable 
the movement to be measured. A rubber-tyred 
wheel is rotated in contact with the surface of the 
tray, which is flooded with water, mud, or other 
substance, and the skidding properties of the sub- 
stance are investigated by noting the movement of 
the tray as the load on the wheel and its speed of 
rotation are varied. It was clearly demonstrated 
that the coefficient of friction falls off as the speed 
increases, which suggests that once slip begins, 
the friction falls off and the skid increases. 

Mr. George Ellson, O0.B.E., Chief Engineer of the 
Southern Railway, showed models of the entrance 
gates for the Dover train-ferry dock and of a proposed 
lift bridge for the ferry service. For the dock 
entrance two independent box-type gates are used, 
hinged at the bottom. When lowered to open the 
entrance, the gates fit into recesses in the dock 
floor. Water-tight compartments are formed in the 
gates, so that by flooding or unwatering certain 
compartments, the power required for raising and 
lowering can be reduced. The gates, each weighing 
312 tons, are operated by electric winches on 
either side of the dock, the motor for each gate 
being of 524 h.p., and the working load on the winch 
40 tons. The gates can be closed in 5 minutes. 

The exhibit of Professor F. Bacon was designed 
to show how the students in the Engineering Depart- 
ment of University College, Swansea, are made to 
appreciate the effects of local stress concentrations 
in reducing the fatigue strength of machine parts 
subject to severe cyclic variations of load. The 
students commence their instruction in machine 
drawing by making drawings from sketches of 
fractured parts issued in the technical reports of 
the insurance companies, as well as from actual 
parts which have failed in service. They may, for 
example, be set to draw a number of different 
designs of connecting-rod big ends in which the 
bolts have failed at some sudden change in section. 
Their attention is then drawn to the stress distribu- 
tion in such bolts, obtained by photo-elastic methods, 
and the design of alternative forms of shock-resisting 
bolts is explained. After a number of designs of 
| shafts, &c., in which sharp re-entrant corners have 


| led to fatigue failure have been examined, attention 


is given to the possibilities of improving the design 
by the introduction of suitably-shaped loose parts 
which enable the fatigue strength to be raised while 
retaining the advantages for location purposes of 
a right-angled corner. 

Owing to the time occupied by fatigue tests, it is 
difficult to bring home the lessons to be learnt from 
them during the usual college course. To get over 
this difficulty at Swansea, an interesting test has 
been devised to show the essential difference between 
static failure as a result of considerable plastic flow 
and the distortionless fatigue failure resulting from 
the gradual propagation of cracks starting from 
stress concentrations. Figs. 1 and 2, opposite, 
illustrate the test specimens used. Two specimens 
are turned from the same bar of mild steel, each 
having a parallel gauge length, and also two sharp 
Vee grooves. The specimen shown in Fig. 1 was 
drawn out and eventually broken with the usual 
cup and cone fracture at the middle of the initially 
| parallel gauge length, although the nominal stress 
at the bottom of the Vee grooves was 20 per cent. 
higher. The other specimen, shown in Fig. 2, was 
rotated in a machine, which subjected the whole of 
the specimen between the screwed ends to a uniform 
| bending moment. Fatigue cracks, however, started 
at the bottoms of the Vee grooves where the nominal 
stress limits were only + 10 tons per square inch, 
| while the parallel gauge length was unaffected, 
although subjected to a range of + 15 tons per 
Tests of this 





* Petroleum, No. 6, 1934; Zeitschrift fiir die Zucker-| wy and down as it follows the surface irregularities. | kind, which can be completed in a few hours, cannot 


industrie inderC.S.R., No.7, 1934; Bulletin des Chimistes, | 
No. 10, 1934; The Oil and Gas Journal, August 29, 1935, | 
page 50. 


The upper end of the rod operates directly a pen 
moving over a paper chart on a drum, which is driven 


fail to impress upon the student how great the 
| influence of form on strength may be, and how the 





tt -e+te +t. «7 = —_ 2. 


aks 85 








JUNE 19, 1936. 





effect differs under static and alternating stresses. 
We may mention here the exhibit of Professor F. ©. 
Lea, O.B.E., D.Sc., who showed a number of photo- 
graphs of machines, extensometers, &c., designed 
for research work, as well as examples of plates, 
with and without holes, and riveted and bolted 
joints, welds and girders fractured under repeated 
stresses. An extensometer for measuring strains at 
high temperatures was also included in Professor 
Lea’s exhibit. 

Sir Robert Hadfield, Bart., F.R.S., showed a 
number of selected specimens from the researches 
of the Institution’s Committee on the Deterioration 
of Structures Exposed to Sea Action and the prin- 
cipal results of these researches were presented in 
diagrammatic form. Several other specimens illus- 
trating Sir Robert’s own work on corrosion were 
shown, as also was Professor S. Sato’s self-recording 
dilatometer which we mentioned, on page 619, ante, 
in our account of the exhibits at the Royal Society 
Conversazione. The special gas-discharge lamps 
shown by Messrs. The British Thomson-Houston 
Company, Limited, at the Royal Society Conver- 
sazione, formed part of the exhibit of Mr. F. H. 
Clough, C.B.E., at the Conversazione of the Insti- 
tution of Civil Engineers. This exhibit also included 
small-scale apparatus to render visible the effects 
of surges, such as lightning strokes, on transformers 
and alternators. Surges, at a pressure of 250 
volts, produced by a surge generator, are applied 
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at various points in the primary or secondary 
windings of a transformer and the effect is shown 
in a cathode-ray tube. Mercury-discharge lamps 
of the low-pressure, medium-pressure and extra- 
high pressure types formed part of Mr. Clough’s 
exhibit and served to demonstrate the effect of 
pressure on efficiency. Each of the three lamps 
exhibited absorbed 70 watts, but while the low- 
pressure lamp, in which the pressure was about 
0-001 atmosphere, had an efficiency of 12 lumens 
per watt, the medium-pressure lamp, with a pressure 
of about 1 atmosphere, had an efficiency of 27 
lumens per watt and the high-pressure lamp with 
a pressure of 25 atmospheres an efficiency of 40 
lumens per watt. 

The Standard-Sunbury cathode-ray tube engine 
indicator, shown by Mr. F. Gill, O.B.E., was 
illustrated and described on page 296 of our previous 
volume, but we may mention among the electrical 
exhibits a model of the metal-clad switchgear at 
Tongland station, and a model of a typical out-door 
substation using open-type gear shown by Mr. 
H. W. Clothier. The Hackbridge protective relay 
ior transformers, shown by Mr. W. C. Kennett, 
B.Sc., serves the useful purpose of giving timely 
warning of incipient faults, enabling the unit to 
be inspected and, if necessary, withdrawn from 
service before the fault becomes serious. 
relay depends upon the fact that the capacity of a 
condenser varies with any change in the dielectric, 
and it consists essentially of a multiplate condenser 
fitted into a steel chamber connected in the pipe 
between the transformer tank and the conservator 
so that it will normally be filled with oil. The 
condenser is connected in a single-valve oscillator 
ireuit, including a suitably calibrated instrument 
for remote or local indication. On the development 
of a fault in the transformer, gas bubbles are gene- 
rated in the oil and these are trapped in the con- 
denser chamber, thus lowering the oil level in the 
chamber and varying the capacity of the condenser. 
lhe consequent variation in the oscillatory current 
's shown by the indicating instrument, which is 
normally calibrated in cubic centimetres of gas 
and can be made to operate an audible alarm, a 
“ignal lamp, or both. It will be obvious that the 
“pparatus will also serve as an oil-leakage indicator. 
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It can, moreover, be arranged to ensure instan- 
taneous tripping in the event of a heavy fault. 

The exhibit of Mr. R. W. Mountain demonstrated 
the operation of the A.T.M. Strowger photo-tele- 
metering system, which provides for the continuous 
transmission and reproduction of instrument read- 
ings at one or more very distant points; a mega- 
wattmeter situated at Carlisle may, for instance, be 
read in both Manchester and Glasgow. At the 
originating end, optical means are employed to 
convert the readings of the sending instrument into 
unidirectional pulsating currents, and these currents 
are transformed into corresponding impulses of 
voice-frequency currents for transmission over 
commercial telephone lines. At the receiving end 
the voice-frequency impulses are re-converted into 
unidirectional impulses, smoothed and _ passed 
through a moving-coil instrument scaled to corre- 
spond with the originating instrument. It should 
be pointed out that the received indications are 
determined by the duration of the impulses and 
not by their magnitude, so that they are not affected 
by the resistance or leakage of the line, the gain of 
repeater stations or other factors affecting the 
magnitude. 

A particularly interesting exhibit by Professor 
K. Neville Moss, O.B.E., M.Sc., consisted of a 
series of miners’ lamps illustrating the development 
of mine lighting from the use of naked candles 
prior to 1760 to the modern safety lamps employed 
at the present time. The flint and steel mill, due to 
Spedding, of Whitehaven, and produced in 1760, 
appears to have been the first slight improvement 
on the candle from the point of view of safety, 
although the light must have been dim and erratic. 
It was in 1815 that Sir Humphrey Davy’s lamp, 
using metallic gauze, was produced, and George 
Stephenson, in the following year, invented a lamp 
with a glass cylinder inside the gauze. Dr. Clannie, 
in 1839, surrounded the wick with a glass cylinder 
and employed a gauze above it, while in 1843 the 
Mueseler lamp employing a metal chimney inside 
the gauze was invented in Belgium. A French 
inventor, Marsaut, in 1871, provided a bonneted 
shield round the gauze to protect it from high- 
velocity air currents, and the same inventor, in 
1882, devised a lamp using multiple gauzes sur- 
rounded by a metal bonnet. This may be said to 
form the basis of all modern miners’ lamps. The 
next most important invention in connection with 
mine lighting was the introduction of the Hailwood 
combustion-tube lamp in 1914. In this lamp a 
glass extension below the inner Mueseler chimney 
enabled a bigger flame to be obtained with better 
combustion and more light. The modern flame 
safety lamp now generally includes the Davy gauze, 
the Stephenson glass, the Clannie arrangement, the 
Mueseler chimney, and the Marsaut gauzes; the 
glass combustion tube is also usually added. It 
may be of interest to note that the light given is 
about 3 candle-power, as compared with the 0-3 
candle-power of the original Davy lamp. The 
development of the electric miners’ lamp from the 
Sussman type produced in 1895 was also illustrated 
by this exhibit. 

(T'o be continued.) 
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As the machine is at the moment operating with experi- 
mental wheels, and has only been running for a short 
time, it is probable that even this figure will be 
subsequently improved on. The grinder is designed to 
perform all the necessary operations on a race, including 
the grinding of the external and internal straight and 
coned surfaces, spherical end faces, and ball tracks. 
The basic time on which the design is based is one 
minute for the removal of 1 cub. in. of metal. 

Turning now to the construction, it may be men- 
tioned that many of the features of the machine are 
similar to those incorporated in standard Churchill 
grinders, and previously dealt with in our columns. 
There are, however, naturally a number of special 
features to render the machine suitable for the highly 
specialised work for which it is designed. The bed, which 
can best be seen in Fig. 5, page 670, is made up of two 
massive castings in the form of a T, although the fact 
that the portion carrying the work head extends to 
the right is not apparent from the photograph repro- 
duced. The two portions of the bed are flanged and 
bolted together, the bolt heads on one side being just 
visible below the hand wheel to the left of the operator 
in the figure. The work head is mounted on a saddle 
with a cross traverse on the head of the T, for face 
grinding, while the wheel head is carried on a saddle, 
on the stem of the T for grinding the bores and outside 
faces of the bearing. The work head cross-traverse 
motion enables face grinding to be carried out by using 
the periphery of the grinding wheel, instead of by a cup 
wheel as used in the majority of other machines. It 
will be observed from Figs. 5 to 7 that the work head 
slide is of unusual design. The head proper is mounted 
on a hand-operated cross slide for off-setting the head 
in relation to the wheel according to the diameter of 
the work being ground, and this cross slide is in turn 
mounted on a sector pivoting on a pin at the front of 
the table. Finally, this sector is mounted on a second 
lower sector. The position of the upper on the lower 
sector may be varied for taper grinding. The arrange- 
ment for effecting this movement is shown in Fig. 6, 
from which it will be noticed that the lower sector is 
fitted with a circular rack on its circumference, and that 
the pinion engaging with this rack is carried on a short 
shaft mounted on a bracket bolted to the edge of the 
upper sector, and provided with a head for the recep- 
tion of a tommy bar. The clamping bolts for holding 
the two sectors firmly together when the machine is in 
operation can be seen in Figs. 5, 6 and 7, and it will 
be seen that the heads e » with T slots concentric 
with the rack. The pin abet which the upper sector 
swings passes through the lower sector, and the latter can 
also swing about this pin for grinding ball tracks, an 
oscillating motion for this purpose being provided, with 
a 25 deg. included angle. e main head traverse and 
this oscillating motion are hydraulically operated by 
independent rams, The wheel head has a power- 
operated cross traverse for fine feeding, and a hydraulic- 
ally-operated longitudinal traverse from a third in- 
dependent ram. It is also provided with a pivoted 
mounting which enables it to be swung through 180 deg. 
if necessary, the movement being again effected by a 
pinion engaging with a circular rack, as shown in Fig. 5. 
In this case, however, the spindle is squared to take 
aspanner. The feed motion can be operated with the 
head set at any angle. 

The motor for driving the work-head spindle is 
mounted on the top of the head with its axis parallel 
to the faceplate, as shown in Figs. 5,6and7, Itisa 
reversible squirrel-cage model of 10 h.p., operating on 
a three-phase 50-cycle circuit at a pressure of 440 volts, 
in common with all the other motors on the machine. 
The motor is a four-speed machine giving speeds of 
470 r.p.m., 720 r.pm., 970 r.p.m, and 1,460 r.p.m, The 
armature shaft is extended at one end, and is coupled 
to the upper shaft of a reduction gearbox built into a 








UNIVERSAL GRINDING MACHINE | 
FOR ROLLER-BEARING RACES. | 


A PARTICULARLY interesting example of recent | 
machine-tool practice is afforded by a universal grind- 
ing machine which has just been installed in the works 
of Messrs. British Timken, Limited, Cheston-road, 
Aston, Birmingham. This machine, which is stated 
to be the largest universal grinder in the world, has been 
built by Messrs. The Churchill Machine Tool Company, 
Limited, Manchester, in collaboration with Messrs. 
Timken, for grinding heavy-duty roller-bearing races 
for British and Continental rolling mills. These bear- 
ings are now of very large size and weight. To give 
an idea of their dimensions, it may be mentioned that 
Messrs. Timken have booked orders for four single- 
row bearings of 55 in. bore and 66 in, outside diameter 
for a French firm, while another order, for a German 
firm, is for twelve four-row bearings, each weighing 
24 tons. The machine, which is illustrated in Figs. 1 
to 7, on pages 662 and 670, has enabled very marked 
economies in grinding times to be effected as compared 
with those previously required, this economy in some 











cases having been found to be as high as 75 per cent. 


bracket extension on the head of the machine, as 
shown in Fig. 7, The box is fitted with spiral gearing, 
the lower output shaft being at right angles to the 
input shaft. The output shaft carries a two-speed 
pulley of which only the larger outer step is visible in 
Fig. 7, and from the pulley, the drive is taken by flat 
belt to the countershaft clearly visible in Fig. 6. In 
conjunction with the variable-speed motor already 
referred to, the stepped pulleys enable eight spindle 
speeds to be obtained, the actual spindle speeds ranging 
from 5 r.p.m. to 31 r.p.m. From the countershaft, 
the drive is taken to the spindle by multiple vee-belting 
provided with a tensioning pulley, as shown in Fig. 6, 
The front spindle bearing is 8 in, in diameter by 11} in. 
long, and the rear bearing is 74 in. in diameter by 11} in. 
long. The hydraulic cross traverse for the work-head 
carriage is obtained from a ram located between the 
main bed slides, the pump being also located within 
the bed, and driven by a 5-h.p, flanged motor, running 
at 1,430 r.p.m., mounted on the side of the Led, but 
not visible in the illustrations. The ram head carries a 
racking pinion engaging with a fixed rack below it, 
and with a second rack above it mounted beneath the 
slide, so that the latter moves at twice the speed of the 
ram, The traverse is 8 ft., the speed being variable 
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between 3 in. and 36 in. per minute. As already stated, 
the oscillating motion of the work-head quadrant for 
grinding on the curve is operated by a separate ram, 
this ram being contained in a covered compartment on 
the side of the bed, and visible to the extreme left in 
Fig. 5. The pump for this ram is also encased in the 
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similar to that for the work head, the pump being 
again driven by a 5-h.p. motor running at 1,430 r.p.m. 
The operating cylinder can be seen in Fig. 5 between 
the vees of the table. The traverse has a total stroke 
of 6 ft., and operates at from 3 in. to 36 in. per minute. 


| The front wheel-head spindle bearing is 4 in. in diameter 


bed, and driven by another 5-h.p. flanged motor mounted | 
| by 8 in. long. The grinding wheels are 4 in. wide on 


beside the one already referred to. 
The wheel head is driven by multiple-vee belting 


from a 35 h.p. constant-speed motor mounted beside | 


it, as shown in Figs. 4 and 5. 
opposite end of the motor shaft, visible in Fig. 4, is 
employed when an alternative type of wheel head is 
fitted. Three wheel heads are available, two left-hand 
with 24 in. and 12 in. extensions, respectively, and one 
right-hand with a short extension, the latter being shown 
in the illustrations. Two spindle speeds, of 875 r.p.m 
and 1,167 r.p.m., are obtainable by changing the belt 
pulleys. These two sp2eds are employed respectively 
for grinding wheels of 24 in. and 18 in. diameter, the 
surface speed in either case being 5,500 ft. per minute. 
The reversible automatic cross traverse variable 
between 0-00025 in. and 0-001 in. The handwheel and 


18 


The belt pulley at the | 


by 9} in. long, and the rear bearing is 3} in. in diameter 


the face, and wheels of 18 in. or 24 in. diameter are 
employed, as already stated. 

As regards the lubricating arrangements, the main 
slides for the work head and wheel head are flooded 
by motor-driven pumps mounted at the ends of the 
respective beds, and visible in Fig. 5. Each pump is 
of }-h.p. at 935 r.p.m., and is mounted above a separate 
sump to which the oil is returned from the beds, the 
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so that steps can at once be taken to rectify the defect. 
It is well known that it is dangerous to run the wheel 
in a glazed condition owing to the development of 
grinding cracks, and the meter not only enables the 
condition of the wheel to be constantly checked, but 
also enables comparisons to be made with a view to 
the selection of a wheel to grind safely at the maximum 
rate without fear of damage or distortion. The control 
panel already referred to is operated from a separate 
station mounted on the body of the machine, and 
clearly visible in Fig. 5, beside the operator. This 
station is equipped with seven push-buttons, five 
for the work-head motor and two for the wheel- 
head motor. The push-buttons for the work-head 
motor comprise a starting button for each speed, 
and a stop button for this motor, the remaining 
buttons being start and stop buttons for the 
wheel-head motor. The work-head speeds can be 
selected at will, and an indicating light is provided to 
show which is in use. The starters for the remaining 
motors are mounted separately on the body of the 
machine, but provision is made for starting the motor 
for the wheel-head traverse, and that for the ways 
lubricating pump, at the same time, so that the traverse 
cannot be employed unless the oil is being pumped on 
to the ways. The same arrangement is adopted for 
the work-head cross-traverse. Interlocks are provided 
on the starter for the work-head cross-traverse and 
work-head oscillating motion, so that only one of 
these movements can be in use at any given time. 
The net weight of the machine is approximately 45 tons, 
and the height from floor to wheel centre is 6 ft. 8 in. 
The maximum diameter for the face plate is 70 in. 
Both the work head and the wheel head are detachable, 
so that an increased swing can be obtained should this 
prove necessary at a later date. The electric motors 
throughout are of Metropolitan-Vickers design and 
Brookhirst switchgear is fitted. The settings of the 
work and wheel heads for one or two typical operations 
are illustrated in Figs. 1, 2 and 3. The drawings are 
self-explanatory, the curved surface in Fig. 1 being 
obtained with the oscillating motion on the work head. 








Bakewisep Fasric ror Brartnes.—For a number 
of years a laminated bakelised fabric, known as “ Novo- 
text,”" and made by Messrs. A.E.G. Electric Company, 
Limited, 131, Victoria-street, S.W.1, has been used for 
the manufacture of gears. An interesting new eppli- 
cation of the material is described in a booklet entitled 





sumps being provided with suitable filters. The main 


| work-head spindle, which runs at a relatively slow 


cross-traverse levers are visible below the star wheel | 


in Fig. 4. 
mounted on the side of the head, and it will be noticed 
that this device is provided with both longitudinal and 
cross feeds, operated respectively by the star wheel 
and the smaller wheel above it. 
not in position in the photograph reprodu in Fig. 5. 
The main vee ways for the wheel-head slide are at 
3-ft. centres and are 13 ft. 4 in. long, this length being 
— owing to the very considerable distance that 
the hea 


set for taper grinding. The hydraulic traverse is 


This view also shows the wheel-truing device | 


The truing device is | 


has to be brought back when the machine is | 


speed, is fitted with a scoop system picking up the 
oil from a well and delivering it to the bearings. The 
wheel-head spindle bearings are lubricated under 
pressure from a separate pump. A self-contained 
system is incorporated in the machine for the coolant, 
the electrically-driven pump having an output of 
12 gallons per minute against a head of 22 ft. 

All the motors are controlled by push-button operated 
contactor starters, and the gear for the 35-h.p. and 
10-h.p. motors is all contained in a single multi-motor 
control panel located beside the machine. This panel 
is visible in Fig. 5, and it will be noticed that it is 
surmounted by a meter in clear view of the operator. 
This meter is in the wheel-head motor circuit, and 
gives a constant indication of the current flowing. If 
the grinding wheel becomes glazed or clogged with 
metal, the meter indicates the extra power demanded, 


“ Novotext Heavy Duty Bearings,” issued by the com- 
|pany. As the name of the booklet implies, the new 
application is to bearings for such p as rolling 
The bearings are produced by reducing the 
| bakelised fabric to small flakes and moulding these 2 
| suitable moulds under pressure and heat. e flake 
material retains nearly the same high mechanical pro- 
perties as those of “ Novotext” laminated material, 
while the coefficient of friction is greatly reduced by 
reducing the long fibres inte small sections. The materiel 
can be machined, and the methods adopted in working ® 
do not differ widely from those employed for other 
bearing materials. depth of cut must be between 
0-3 mm. and 0-5 mm., and a cutti of 0-5 m. to 
1 m. per second is suitable. No cutting lubricant should 
be used. The specific gravity of the material is 1-3, the 
| tensile strength is 3,550 Ib. per square inch, and the 
| compressive strength is 28,400 Ib. per square inch. 
Details of the other physical properties of the materiel 
are given in the pamphlet referred to, together with 
ples of its applicati 


| mills. 
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MESSRS. COCHRANE’S (MIDDLESBRO’) FOUNDRY, LIMITED, MIDDLESBROUGH-ON-TEES. 


Fig. 2. 


CENTRIFUGAL PIPE-CASTING 
PLANT. 


Ir has been alleged that British manufacturers of 
cast-iron pipes were slow in abandoning the old method 
of casting with sand cores in favour of the more rapid 
and more technically perfect process of ‘ spinning,” 
as centrifugal casting is often called. Without dis- 
cussing the correctness of the allegation, it may be said 
that the new plant just installed by Messrs. Cochrane’s 
(Middlesbro?) Foundry, Limited, at their Ormesby 
Iron Works, Middlesbrough, is fully abreast with 
practice elsewhere, if not in front of it. The plant, 
which is capable of dealing with pipes from 3 in. to 
24 in. in diameter, will produce some 40 miles of pipe 
per week. This figure is based upon the anticipated 
working continuously day and night of five of the 
Six units installed, producing pipes of the standard 
length, viz.,21 ft. Pipes of lengths of 12 ft.or 18 ft. can 











Pourtne Box or Casting MACHINE. 


also be made. The usual basic principle of casting the 
pipes by pouring the molten metal into a rapidly- 
revolving metal mould without any other core than a 
short one for the socket is adopted in the new machines, 
but there are several developments incorporated which 
require some comment, 

The pioneers of the De Lavaud system of metal- 
mould casting in this country were Messrs. Stanton 
Iron Works Company, Limited, near Nottingham, 
but Messrs. Cochrane's (Middlesbro’) Foundry, 
Limited, have for some years developed the Mairy 
ferro-silicon process which prevents a hard “ chill ” on 
the surface of the casting adjacent to the mould. This 
*‘chill” present in the original centrifugal system 
necessitated subsequent annealing of the casting. By 
an exchange of licences for operating the patents con- 
cerned both Messrs, Stanton and Messrs, Cochrane’s 
can now combine the two systems of casting mentioned 
above, though it is to be understood that the descrip- 
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tion here given refers to Messrs. Cochrane’s plant only 
and this plant is shown in the photographs reproduced 
in Figs. 1 and 2. The plant in general comprises 
four cupolas, six centrifugal casting machines and a 
normalising furnace, all very conveniently grouped 
in a new building. The cupolas are arranged at one 
end of the platform seen in the background of Fig. 2, 
and the metal drawn from them, after passing through 
a de-slagging pot, is conveyed in a long-spouted ladle 
by an overhead electric crane along the platform to the 
charging boxes of the machines. Two of these boxes 
are seen in the illustration, that to the right being filled 
from the ladle while that on the left is being emptied, 
by tilting it, into the upturned end of the gutter which 
introduces the metal into the mould. It should be noted 
that all six of the machines are arranged with their 
axes parallel and the charging boxes in a row along 
the edge of the platform, so that in pouring, the ladle 
has only to be traversed in a straight line from one 
position to the other. The charging box acts not only 
as a device for providing a more evenly regulated 
flow than is possible from a suspended ladle, but also 
serves as a measure for the exact amount of metal 
necessary to produce a pipe of given dimensions. 

One of the casting machines is shown in Fig. | in 
the spinning position, that is, it is fully charged with 
molten metal, which is being rapidly rotated in the 
mould by means of the motor seen on top of the 
machine, this motor operating the mould through 
enclosed reduction gearing. The mould proper is sup- 
ported in a casing through which cooling water is 
circulated. The casing is mounted on four wheels and 
runs on rails. The wheels can be identified by their 
protective covers seen in both Figs. | and 2. The 
machine is traversed away from the charging box as 
the metal runs into the mould. In Fig. 2 pouring 
has just commenced and the metal is running along 
the gutter seen projecting from the charging box frame 
in Fig. 1. The end of this gutter, which terminates 
in a spout, is therefore, at the commencement of pour- 
ing, in the region of the spigot end of the mould, this 
being at the motor end of the machine. As the pouring 
continues the machine is drawn off the gutter as it 
were, and the metal is distributed evenly along the 
length of the mould which is, of course, in rotation. 

In connection with the pouring operation reference 
to the Mairy process is necessary. This process con- 
sists of depositing a thin film of powdered ferro-silicon 
on the surface of the mould just before the flowing 
metal. The powder is introduced through a small 
hole underneath and immediately behind the spout 
of the gutter, the powder being led to the hole by a 
channel below the gutter. The result is that, as the 
machine moves away from the spout, the film of powder 
is deposited in front of the advancing metal and forms 
an insulating surface which arrests the “ chill” effect 
of the water-cooled mould. The surface of the pipe, as 
observed in the working of the machine on the occasion 
of the starting up of the plant by the Marquis of 
Londonderry, K.G., on Friday, June 12, is smooth 
and pleasing, and we understand that the combina- 
tion of the De Lavaud and Mairy processes results 
in a particularly dense structure which provides not 
only increased strength but greater resistance to shock 
than obtains with the original De Lavaud process. 
The machine is traversed by wire ropes lying between 
the rails and actuated by a hydraulic ram situated 
in a vertical position at the back of the pouring plat- 
form. The circulating water is conveyed to and from 
the machine casing by telescopic pipes and suitable 
fixed connections, one of which can be readily identified 
in Fig. 2. 

The withdrawal of the cast pipe may now be 
considered. The core for the pipe socket is of the 
usual type of oven-dried sand, and is inserted at the end 
of the mould. When the spinning operation is finished, 
the man seen at the extreme right of Fig. 1 knocks off 
some of the sand and seizes the end of the pipe with a 
pair of tongs, and holds it while the machine is drawn 
back to the pouring position. The pipe is thus left 
behind, and must be supported as the casing is drawn 
off it. This is effected by the two narrow turntables 
seen near the wheel covers in Fig. 1. These rotate 
round a vertical axis, and are automatically loaded 
so as to turn to a position at right-angles to the machine 
when this passes them. As seen in Fig, 1, their length 
is parallel to the machine, and they are kept in this 
position by a buffer belt around the casing. As the 
machine draws off the pipe, first one and then 
the other of the turntables swing round underneath 
the pipe, so catching it and forming bridges over which 
the pipe is rolled on to the truck seen to the left of the 
illustration. There is one of these trucks between 
each pair of machines. Their function is to convey 
the pipe, on leaving the mould, to a bank of four rails, 
which run parallel to the pouring platform, to the 
normalising furnace. The trucks are traversed by 
wire ropes, and the curved buffer in front is for the 
purpose of pushing open spring-loaded points in the 
cross rails. When the truck is central with the rails, 
the pipe is rolled off by the insertion of a bent bar in 
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the socket end, and is then trundled along the rails 
to the normalising furnace, passing on the way a length 
of the rails which is carried on a weighbridge. When 
the truck is returned to take a fresh load, the points 
automatically close to enable pipes from the adjacent 
stations to cross what would otherwise be a gap. 
The rails to the normalising furnace are horizontal, 
but those on which the machines and trucks run are 
inclined downwards from the pouring end, this arrange- 
ment giving a natural flow of the molten metal down 
the gutter. 

The normalising furnace, installed by Messrs. Priest 
Furnaces, Limited, 123, Albert-road, Middlesbrough, 
is gas-fired, and the transporting rails pass through it. 
Between them are a pair of chain conveyors running 
over sprockets outside the front and back of the 
furnace. The chains carry fingers which pick up the 
pipes and traverse them right through the furnace, 
the doors at each end being of flexible construction, 
to permit of their entry and exit. The last section 
of the furnace has a water-cooled roof, so that the 
temperature of the pipes is gradually lowered and 
they emerge at a black heat. They are then removed for 
the subsequent processes of inspection, scrubbing, 
dipping, &c. Near the furnace exit doors is a compact 
sand-preparation plant for the socket cores, with 
roll-over moulding machines, This plant was supplied 
by Messrs. Foundry Engineers, Limited, Halifax, and is 
completed by a continuous core oven made by Messrs. 
Foundry and Engineering Company (West Bromwich), 
Limited, Sandwell-road, West Bromwich. The whole 
casting plant gives evidence of careful planning, and 
this, together with the speed at which it operates, 
should conduce to economical production. 








THE SCIENCE MUSEUM. 


Tue Report of the Advisory Council of the Science 
Museum for 1935, to the President of the Board. of 
Education, recently published by H.M. Stationery 
Office (price 1s., postage extra), is a pamphlet of 63 
pages. It naturally begins with a high tribute to the 
work done by the late Sir Richard Glazebrook, who 
became one of the original members of the Council 
when it was formed in 1913, and succeeded Sir Hugh 
Bell as chairman in 1931. The report is signed by the 
present chairman, Sir H. G. Lyons, the late director of 
the Museum, Of the general activities of the Museum, 
to some of which reference is made in our columns 
from time to time, there is no need to refer at length. 
The Museum continues to attract attention increasingly 
and also to meet certain needs of students of seience and 
of those industries the work of which is based largely 
on physical researches and discoveries. The number of 
visitors for 1935, 1,327,190, was the largest yet recorded. 
Day by day groups of visitors from schools, institutions, 
firms, &c., visit the galleries, and the attention paid 
them by the staff is much appreciated. Of the special 
exhibitions held during the year we gave accounts. 
The present report has as a special feature, viz., a survey 
of the state of the collections in Division V, which are 
divided into three main groups: (1) Physical Pheno- 
mena, Structure of Matter and Time Measurement ; 
(2) Magnetic and Electrical Instruments, Acoustical 
Instruments and Thermal Instruments; and (3) 
Geophysics, which includes geodesy and surveying 
meteorology, gravity, seismology, terrestrial magne- 
tism, tidal phenomena, atmospheric electricity and 
applied geophysics, Of all the collections, these are 
perhaps the most difficult to illustrate fully and 
methodically in a manner which will appeal to the or- 
dinary visitor,'the student and the practical man. Many 
of the subjects are abstruse, the range is very wide, 
and their scope is continually being enlarged, while their 
applications to everyday needs is multitudinous. 

It is, perhaps, not surprising to read that “a brief 
consideration of the great variety of subjects in this 
Division suffices to make clear the magnitude of the 
task of prosecuting historical research and keeping 
abreast of modern practice. It would appear to us 
to be beyond the competency of the present limited 
staff, and some augmentation will be essential in 
order to portray instructively and maintain develop- 
ment in these various and specialised sections.” But 
the question of staff is only one side of the matter. 
There is equally urgent need for increased accommo- 
dation, and referring to the long-delayed erection 
of the new Central Block, the Council, in emphasising 
the urgency of the reconstruction of this portion of the 
Museum, say: “* Science and industry are a dominating 
factor in modern life and the fact that a large part of 
its permanent national exposition is still housed in 
the buildings of the temporary exhibition of 1862, 
invites unfortunate comparison with similar institu- 
tions in other countries, and cannot be a source of 
pride to a country where industry has played such 
a prominent part.” 

In supporting the plea for the carrying out of a 
portion of a programme drawn up by a Departmental 
Committee as long ago as 1912, we believe we shall 
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voice the views of the whole engineering industry. 
The galleries of 1862, both in design and construction, 
are quite unsuitable for, and unworthy of, a great 
modern museum of science and industry. The Museum 
as it is to-day constitutes a permanent and progressive 
scientific, industrial and engineering exhibition of in 
calculable value to the country, and its claims for 
consideration are undeniable. 


LETTERS TO THE EDITOR. 


HARDNESS TESTING. 
To tae Eprror oF ENGINEERING. 

Srr,—I wish to support Mr. Wesley-Austin when, in 
his letter published on page 639 of your issue of June 12, 
he points out the advantages over the Brinell test of a 
136-deg. pyramid hardness test with 500 kg. and 3,000 
kg. loads and a Widia indenter. I advocated the same 
thing some time ago in an article which appeared on 











page 271 of the Bulletin of the British Cast-Iron Research 
Association of July, 1930. As a result, B.S.I. Specifica- 
tion 427, Diamond Pyramid Hardness Numbers, made 
provision for such a test, and on page 3 states :— 

“In special cases, ¢.g., tests on soft materials or on 
coarse-grained materials, particularly those having a 
duplex microstructure, such as cast-iron, the 136-deg. 
pyramidal indenter may be made from hardened steel 
or some harder material which shall have a diamond 
pyramid hardness number not less than 400 units 
greater than that of the material under test. In such 
cases the loads 500 kg. and 3,000 kg. may be used. 
The resulting hardness number should be stated as 
the 136-deg. pyramidal hardness number, and the load 
employed should also be given.”’ 

Yours faithfully, 
A. L. Norsury, 
Senior Metallurgist. 
The British Cast-Iron Research Association, 
21-23, St. Paul’s-square, 
Birmingham, 3. 
June 12, 1936. 








BAKELISED BEARINGS FOR 
ROLLING MILLS. 
To THe Eprror or ENGINEERING. 


Srr,—In reference to the article ““ Bakelised Bearings 
for Rolling Mills,” published on page 593 of ENGINEER- 
ine for May 29, I would like to draw the attention of 
those of your readers who are interested in this subject 
to the fact that the use of Bakelite and other moulded 
materials for highly-loaded, slow-speed bearings is 
not an entirely novel development. 

A summary of experiments with bearings of this 
type will be found in the Zeitschrift des Vereins deutscher 
Ingenieure of September 21, 1935, page 1131, under the 
heading ‘‘ Kunstharzpresstoffe fiir Gleitlager,” where 
a number of very interesting figures and photographs 


are given. 
Yours faithfully, 
8S. G. Bavuzr, Dipl. Ing. 
Engineering Laboratory, 
Cambridge. 
June 2, 1936. 

[The article to which our correspondent draws 
attention, deals with the progress that has been made 
in the use of Bakelised ings in Germany since 1929, 





discusses the materials of which they are composed, 
the advantages derivable from their employment, 
and the field of their application. Some test results 
are also given.—Ed., E.] 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue last ordinary general meeting of the Society of 
Glass Technology for the current session was held in 
the Grand Hotel, Birmingham, on Wednesday, May 20, 
1936, the President, Mr. Bernard P. Dudding, M.B.E., 
being in the chair. Two papers were presented and 
discussed. The first was “ Glassware Finishing Machi- 
nery with Special Reference to Tableware,” by Mr. E. 
Venis, B.Sc., A.M.I.Mech.E. In this paper Mr. Venis 
described the varied machines which had been devised 
for scoring and cracking off the moils from fully annealed 
glass blanks. He explained how the scoring must form 
a cleavage, and not merely a mark which might be 
glazed over by the flames. Moreover, blunt diamonds 
caused microscopic cracks which might be ground out, 
but which also might develop. With tungsten tools 
greater pressure was required for effective scoring than 
when a diamond was used. Scoring followed by 
cracking could be modified with advantage in some cases, 
the ware being passed first through the burners, then 
coming into contact with a diamond or preferably a 





wet carborundum wheel. 


The original method of hand grinding on stone was 
slow and expensive, and had been successfully replaced 
by the use of a flat iron wheel covered with graded 
sand, carborundum flour, or 3F grade aloxite powder. 
With one machine it Was possible to grind 2,400 tum- 
blers per hour. Experiment had shown that the spray- 
ing of water on to the rims of tumblers me 
was slightly superior to first filling the tum with 
water. Breakage was higher when warm water was 
used than when water with the chill off was employed. 
Further, tumblers ground direct from the crack-off, 
even if only slightly warm, gave higher breakage than 
when a short interval, of say 3 minutes, elapsed. It was 
desirable, in the better class ware, for the edges to be 
bevelled, and this process was dealt with at some length. 
Glazing was also considered. Lack of re-annealing 
at this stage could leave a ring of strain parallel with 
the tumbler rim, and this in some cases resulted in 
“ ringing,” i.e., the breaking away of a ring of glass 
of some ¢ in. to # in. in width. With soda-lime glasses 
the flames could be set to play into the warming tunnel, 
whereas with lead crystal ware it was better to allow 
the flames to play on one article only at a time, other- 
wise blackening could occur. With careful adjustment, 
it had been possible to deal with 2,600 articles of 
common table ware per hour on one machine. 

The second paper, “ Schools and Glass Decorative 
Art in Czechoslovakia and Germany,” was by Professor 
W. E. 8. Turner. Dealing with Czechoslovakia, 
Professor Turner briefly reviewed the work which 
was being carried on at Steinschénau, Haida, Zelezny 
Brod, Prague, and Hradec Krdalové for the training 
of both boys and girls in glass decoration. In this 
respect, and in view of their relative populations, 
Czechoslovakia could eee Og regarded as some- 
what ahead of Germany, while both these countries were 
ahead of us. However, steps were being taken to 
remedy this. It was possible for us to reach the highest 
standards if|we appreciated them and were determined 
to reach them. Professor Turner showed numerous 
illustrations of the various schools and of pupils at 
work in them. Apart from the teachers’ salaries, 
the expenses of the schools were met by fees and local 
support. 

The students, usually 15 years of age on entering, 
were often under 20 when they left. Schemes of study 
in operation at Haida and Steinschénau, both occu- 
pied a 44-hour week. Instruction was given in 

and business methods, as well as in chemis- 
try, physics, and various branches of art, while prac- 
tical laboratory and workshop instruction were 
compulsory. The students often produced work 
worthy of places in the school museums which 
were ming crowded. None of these articles was 
allowed to be sold. As a result of the parlous state 
of the industry, the schools had undertaken the training 
of unemployed men, and were full. At Haida, 200 
men were working to retain their skill ready for any 
eall to work. At Zelezny Brod, the Government had 
set up a school more on pure Czech lines, and free 
from the more Teutonic Saieenee at Haida and Stein- 
schénau. Zelezny Brod undertook much lampworking 
in beads, flowers, &c. This type of work was carried 
on largely in the homes of the people, and often much 
wastage occurred due to lack of final annealing and 
the use of glasses with unequal coefficients of expan- 
sion. 

In Germany there existed somewhat the same type 
of organisation of glass trade schools and industrial 
art schools. At Stuttgart, the section of the Kunst- 
gewerbeschule under Professor von Eiff was doing 
notable work in the training of designers and decora- 
tors of glass. At Zwiesel, in Bavaria, the work done 
was very like that carried on in similar schools in 
Czechoslovakia. At the school here, the pupils’ work 
could be sold, as also were designs, the market usually 
being Leipzig. As a result of this it was possible for 
outstanding pupils to be kept on at school until @ 
suitable opening occurred in industry. In general, 
to-day, the demand was found to be for a simpler, 
cheaper, type of ware, as in this country. It was 
obvious that the standard of training in design and 
decoration of glass achieved in these competitive 
countries was very high. 








Tue Instrrorion or ExgcrricaL Enoincers.—The 
Council of the Institution of Electrical ineers has 
awarded a number of premiums in respect of the 1935-36 
session. These include the Institution Premium to 
Messrs. W. L. McPherson and E. H. Ullrich ; the Ayrton 
Premium to Mr. G. H. Wilson, Lieut.-Commander E. L. 
Damant, and Mr. J. M. Waldram; the Fahie Premium 
to Major L. H. Peter; the John Hopkinson Premium 
to Messrs. D. R. Davies and C. H. Fl im ; the Kelvin 
Premium to Dr. T. E. Allibone and Mr. F. R. Perry i 
Overseas Premiums to Dr. J. J. Rudra and Mr. D. J. 
Badkas and to Messrs. J. H. Sprawson and T. Varney ; 
the Duddell Premium to Messrs. H. L. Kirke and A. B. 
Howe ; the Sylvanus Thompson Premium to Mr. J. H. 
Buchanan ; and the Sebastian de Ferranti Premium to 
Mr. D. Ross. 
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JUNE 19, 1936.] 
LABOUR NOTES. 
Waritine” in the June issue of the Amalgamated 
Engineering Union’s Journal, Mr. Little, the president 
of the organisation, says that-in order to give effect to 
the resolution of the 1935 national committee on the 
subject of securing, “in the interests of public safety,” 
the repair of all motor vehicles “ by competent 
mechanies,” evidence to support a case for presenta- 
tion to the Minister of Transport was taken from the 
distriets. A meeting with the Ministry was then ar- 
ranged, and the facts collected in that way were placed 
before it. ‘* Evidence was produced,” Mr. Little says, 
“to show the nondescript type of labour omplens. 
the long hours worked, and the poor rates of pay w 
demonstrated the class of workmen engaged. Many 
other arguments were adduced to emphasise the need 
of regulations. . . . In reply, we were informed that 
to bring about the change desired would necessitate 
new legislation—which would have to be based upon 
substantial evidence that the employment of a special- 
ised type of men to effect repairs would prevent acci- 
dents. Whilst a iating the desire of the union, 
the representatives of the Ministry were of the opinion 
that sufficient evidence had not been furnished to 
warrant the desired change. They undertook, how- 
ever, to present a report to the Minister and, in due 
course, t@ communicate with us again.” 





In the same issue of the Journal theré is an editorial 
note dealing with the recently published report of the 
Director of the International Labour Office, on the 
economic situation in 1935. Mr. Butler, it will be 
recalled, pointed out in the course of his review that 
the principal industrial countries in which production 
had reached or surpassed the 1929 level were countries 
in which a great expansion of armament manufacture 
was 08. i prosperity,” the 
JournaPs contributor says, “founded upon warlike 
preparations is regarded by many people, Mr. Butler 
among them, as ‘not only sinister, but hollow and 
unreal,’ The argument is familiar and on 
broad social grounds we do not quarrel with it; but 
we cannot ignore the fact..that until the stimulus of 
armament production was felt in the engineering trades, 
one of the community’s most precious assets, namely, 
its skilled labour, was rusting and deteriorating as a 
consequence of unemployment. We would infinitely 
prefer State expenditure to be directed towards the 
development of a large programme of public works 
which would expand the nation’s assets; but workers 
in the engineering trades, being human, cannot decline 
employment because it is provided by the demand for 
armaments.” 





During May, the Home branch membership of the 
Amalgamated ineeri Union increased from 
215,609 to 219,728, and the Colonial branch member- 
ship from _25,713 to 25,887. The number of members 
in receipt of sick benefit decreased from 3,295 to 
3,056, and the number in receipt of superannuation 
benefit increased from 13,954 to 13,975. The number 
in receipt of donation benefit increased from 2,928 to 
2,945, and the total number of unemployed members 
decreased from 10,393 to 9,947. 





The annual report of the’ General Federation of 
Trade Unions, for the year ending March 31, states that 
during the twelve months, 25,6651. 11s. 5d. was received 
in contributions, and 2,1881. 2s. 11d. paid out in benefits. 
The number of affiliated societies was 97, 66 of which 
were on the higher scale, 28 on the lower scale, and 
3 on both scales. Of the membership of the affiliated 
societies, 218,684 were on the higher scale, 118,744 on 
the lower scale, and 9,800 on both scales. The gross 
membership of the affiliated societies was 356,954. 


In the course of his introduction to the report, Mr. 
Appleton, the general secretary of the Federation, 
he mechanistic achievements of modern 
times are not altogether conducive to the development 
of democratic controls. Constructively, and in opera- 
tion, great projects demand qualities of apprehension 
and direction which are seldom developed spon- 
taneously, Usually, this can only be exercised by 
those who have been trained both to think and to 
act. If, in these circumstances, democracy is to 
maintain itself, it must increase the number of its 
thinkers and enlarge the area of their thinking. The 
bigger the enterprise, the more complicated the 
mechanism and the wider its ramifications, the greater 
will be the need for ensuring that democracy fits itself 
lor either direction or service and for demonstrating its 
capacity.” 


says :-—** 


“ Democracy ‘in Great Britain,” Mr. Appleton goes 
on to say, “ will seek to acquire and demonstrate this 
further capacity. Already, it has learned through its 
responsible leaders that while change and movement 
may be an unescapable law, change and movement do 
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not necessarily imply progress, for change may have no 
reasoned objective, and movement may be backwards 
or sideways, or even in circles. Few British democrats 
would agree that running round rings denoted progress. 
Knowledge is fairly general amongst them that if they 
would make progress, men and women must learn to 
measure circumstances and put forth constructive 
effort. remembering that no knowledge is final, or 
sufficient for all things and times, and that all know- 
ledge should be subservient to wisdom. This is the 
kind of democratic philosophy,” Mr. Appleton says, 
“which for years has been taught by the General 
Federation of Trade Unions—which has no patience 
with, or use for, Bolshevism, Fascism or Nazi-ism, or any 
other form of autocracy, but stands for liberty within 
the laws which the representatives of the people freely 
frame and pass.” de 

In the course of the discussion at the International 
Labour Conference at Geneva last week, Mr. Marcus, 
the Government delegate of the Soviet Union, denied 
that the Stakhanov movement was, as m people 
held, merely a form of “ Taylorism,” which exploited 
the workers at the expense of their health. The 
Stakhanov workers were so skilful, he said, in modern 
methods that they produced six times as much as 
the average individual production, without any injury 
to their health at all, as they themselves testified. 





At a meeting in London last week, the general 
managers of the main-line railway companies informed 
the representatives of the railway trade unions that 
they were not prepared to improve the terms which 
they had offered in reply to the claim for a return to 
the conditions of employment, as to wage rates and 
overtime, night shift and Sunday duty rates, - which 
were in force before the economy cuts were made: in 
1931. On Saturday, the executives of the unions 
reviewed the situation in the light of that decision, 
and at the close of their meeting, Mr. Marchbanks, the 
general secretary of the National Union of Railway- 
men, stated that his organisation would report the 
reply of the managers to a special delegate conference. 
The executives of the other unions would, he added, 
also reconsider the position as the decision of the 
railway managers left it. 


Under an agreement arrived at by the National 
Joint Industrial Council for the provincial tramway and 
omnibus services operated by municipal undertakings, 
adult drivers and conductors are to receive an increase 
of 2s. 6d. per week, junior conductors (under 21) an in- 
crease of 1s. per week, and other adult grades an increase 
of ls. per week. The higher wages will date from the 
first full-pay period of July, and no fresh wage claim 
is to be made for 12 months. The settlement is of 
general application, but a committee is to be set up 
to hear appeals from undertakings which have recently 
granted increases of wages, or which contend, for other 
reasons, that they cannot pay the advance either in 
whole or in part. This appeals committee will make 
recommendations which will not be operative unless 
endorsed by the committee which has negotiated the 
general settlement. 





Mr. Leggett, the British Government delegate on 
the committee appointed at Geneva to study the 
question of a 40-hour week for the textile industries, 
proposed at a meeting of the committee on Saturday, 
the convening of tripartite technical conferences of 
each branch of the industry, with a view to reaching 
agreements on wages, hours and working conditions. 
The workers’ representatives, on the other hand, 
moved that the committee should proceed immediately 
to the consideration of a 40-hour convention, using the 
proposals of the International Labour Office as a basis. 
The workers’ resolution was adopted by 15 votes to 10, 
the whole of the workers’ group voting for it, and the 
employers” group, with’one exception, against it. 


When the vote was announced, 7'he Times League 
correspondent says, Mr. Leggett withdrew the British 
Government’s resolution. At this point, Mr. Ashurst, 
the British employers’ delegate, announced that since 
the procedure of discussing the 40-hour proposal in 
one Conference, instead of spreading the study over two 
years, had been adopted, the employers’ group would 
take no further part in the discussion. Mr. Folsom, 
the employers’ delegate of the United States, announced 
that Mr. Ashurst did not speak for him, and, while 
he felt that it was a mistake to force a final decision at 
the present Conference, he favoured a gradual reduction 
in hours, and would continue to attend the committee 
meetings and give all the co-operation he could. 


Speaking for the employers at an earlier stage of the 
discussion, Mr. Ashurst said that the practical diffi- 
culties surrounding an attempt to impose the 40-hour 








standard of living, had not been properly thought out. 
The employers considered that a convention such as 
had been proposed would undermine the principle of 
collective bargaining, while the question of the standard 
of living would be interpreted by each Government to 
suit its own convenience. The employers disputed the 
assumption of the workers’ delegates that a reduction 
of working hours would result in a diminution of un- 
employed, and believed that it would more likely lead 
to an intensified search for mechanical appliances to 
take the place of manual labour. 


Presenting the workers’ case, Mr. Arthur Shaw said 
that the textile trade was the most international from 
its raw materials to its finished ucts, and if there 
was a special industry that — be dealt with by 
a convention it was this one. majority of persons 
employed in it were women and children, its opera- 
tions were purely mechanical, and there were no 
technical obstacles to prevent their interruption at 
will. It had been impossible to secure any limitation 
of hours by negotiations with the employers, or by 
voluntary agreement; hence the appeal to govern- 
ments to arrive at some international regulation of 
hours through a convention. 


In the course of a speech towards the close of the 
meeting, Mr. Jouhaux, workers’ delegate (France), 
referred to the influence that the forty-hour week might 
have when France came to revise her commercial 
policy in respect of tariffs and quotas. He appeared 
to imply, The Times correspondent says, that favour- 
able consideration would be given to those countries 
which put the forty-hour week into practice. 


A communication received by the International 
Labour Office at Geneva states that the United States 
Division of Labour Standards has recently drawn 
attention to the importance of occupational diseases. 
According to the latest census figures, more than 
4,500,000 workers engaged in manufacturing, mech- 
anical, and mining industries in the United States 
were exposed to such risks in 1930. A comparison of 
the death rates from all causes among industrial 
workers with those among the combined groups of 
professional, managerial, and clerical workers shows 
a considerably higher incidence of mortality for the 
industrial group. Compared with the “ white collar ” 
group, skilled workers had a death rate 8 per cent. 
higher, semi-skilled 32 per cent. higher, and unskilled 
workers 89 per cent. higher. When specific diseases 
are considered, an even higher variation is shown, the 
death rate from tuberculosis, for instance, being 175 
per cent. higher for skilled workers, 290 per cent. for 
semi-skilled, and 600 per cent. higher for unskilled 
workers. A study recently made by a life insurance 
company shows that on the basis of the experience of 
1932, the expectation of life of an industrial worker 
aged twenty is five years less than that of ordinary 
policy holders of the same age. 


Another communication states that the Federated 
Municipal and Shire Council Employees’ Union of 
Australia recently circularised the local authorities 
employing members of the union in the State of New 
South Wales, consisting of 138 shires and 176 munici- 
palities, with reference to the draft convention approv- 
ing the principle of a 40-hour week. The Union’s 
application for the reduction of the working week to 
40 hours, and for maintenance of wages at the same 
amount as that previously paid for 44 hours, was 
agreed to by 21 Councils and put into operation 
immediately. Twelve Councils have deferred con- 
sideration of the matter and are seeking advice in some 
cases from the Local Government Association. Eighteen 
have expressed an opinion in favour of the principle, 
but consider the matter one for legislation. Eight 
Councils have objected to the shorter working week, 
and the remaining Councils have merely received the 
Union’s circular. 


The Chinese Ministry of Industries has recently 
drawn up, for submission to the Executive Yuan for 
approval, a series of measures under which all factories 
regularly employing more than 100 women workers are 
required to provide a nursery for employees’ children 
between the ages of one and four years. Those regularly 
employing more than 300 workers must, in addition, 
provide a créche for infants from six weeks to one 
year of age. 








Tue InstiruTion or Civi, ENGInnERS, BIRMINGHAM 
awp District Association.—-Mr. Stanley J. Davies, 
Assoc.M.Inst.C.E,, City Engineer's Department, 44, 
Easy-row, Birmingham, 1, has been appointed to serve 
as honorary secretary of the Institution of Civil Engineers, 
Birmingham and District Association. He will take up 





week, while maintaining the present rates of pay and 


his new duties on June 29. 
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rapid than that of the cooler and stronger exterior. | 


cularly on the electrified suburban lines of our railways, (8342.4) 
and the increase in the weights and speeds of the rolling- 


stock, have made progressively heavier demands on the 


permanent way and, especially perhaps, on the quality 
| correct any tendency to internal fissuring of the rails, 


of the steel rails. In consequence, a good deal of 
scientific research has been devoted to rail steel and the | it made possible the introduction of more drastic 
| sorbitising treatment of the rail head, giving a still 


animated discussions aroused when a contribution on | 
rails is presented at a meeting of one of our engineering | harder-wearing and tougher rail. The intensified rate 
or metallurgical institutions is indicative of the import- | of cooling of the rail head in the newer treatment, to 
ance of the problems involved. Two tests, recently | which the name Regulated Sorbitic process has been 
brought to our notice, which, while being relatively | given, is obtained by simply increasing the head of 
easy to carry out, yield informative data regarding the | the water supply to the atomising nozzles. 
strength, hardness, and toughness of the steel in the The procedure naturally varies with the com- 
head of the rail, will, therefore, be of interest to steel-| position, type and weight of the rail, but in the case 
makers and permanent-way engineers. The tests, which | of a standard 95-lb. per yard bull-head rail, the latter 
have been developed by Messrs. Sandberg, 40, Gros- | is subjected to the atomised water spray at a pressure 
venor-gardens, London, 8.W.1, in connection with | corresponding to a head of 24 ft. for 15 seconds, followed 
their ** Regulated Sorbitic '’ process, comprise a tensile | by a spray from a head of 2 ft. for 20 seconds. The 
test conducted on very small test-pieces cut from the | final result is that the head of the rail consists of pure 
rail head and close to the running surface, and a crossed- | granulated sorbite, containing no trace of pearlite, to a 
prism pressure test of a qualitative and comparative | depth of } in. The microstructure prevailing at a 
nature. 
As these tests have been designed primarily to em- | by the new process is shown in Fig. 2, on this page. It 
phasise the advantages of the Regulated Sorbitic treat- | will be seen that this consists entirely of finely-granu- 
ment, it will perhaps be advisable first to refresh the | lated sorbite and contrasts with Fig. 1, which shows 
minds of our readers concerning the main features of | the pearlitic structure, occurring at the same depth 
this process, The original Sandberg Sorbitic process is | from the running surface, in an untreated rail. In 
well known; it consistw in accelerating the cooling | Fig. 3 is shown the structure, at a depth of } in., of a 
of the rail head after rolling, when the steel is still well | rail treated by the new process. It will be seen that 
above the upper critical point, in such a manner that aj| the sorbitic structure is gradually merging into the 
sorbitic, instead of a pearlitic, structure is produced. | pearlitic, and it is of interest to note that this is the 
The cooling is performed by blowing a mixture of air | type of microstructure obtained close to the running 
and atomised water from a series of nozzles on to the | surface of the rail by the older Sandberg sorbitic process. 
surface of the rail. In conjunction with the sorbitic| Works tests, conducted on specimens of normal size 
process, an oven treatment was introduced by Messrs. | cut from the head of Regulated-Sorbitic, oven-treated, 
Sandberg some seven years ago. This consists of a | acid-Bessemer steel rails manufactured at the works 
chamber lined with refractory bricks in which the | of Messrs. The Workington Iron and Steel Company, 
cooling of the rails, after the sorbitic treatment, is|a branch of Messrs. The United Steel Companies, 
retarded and controlled, between 550 deg. C. and | Limited, and quoted in Table I, show the enhanced 
350 deg. C., to prevent strains and incipient fissures | mechanical properties conferred upon the steel by 


While the oven process was primarily intended to | 








| depth of 4 in. from the running surface of a rail treated | 





arising from unequal contraction, the shrinkage of the | the new process, in comparison with those of the 
hotter and weaker interior of the rail being more | untreated material and of the older sorbitic process. 


Cotp-BEND EXPERIMENT ON SorsiTIc 
LAYER. 


Fie. 6. 


The three specimens are from rails rolled from the 
same cast (No. 45), the percentage composition of 
the steel being given as, carbon, 0-49; silicon, 0-122; 
manganese, 1-00; sulphur, 0-038; and phosphorus, 
0-041. In the last column of the Table are given the 
depths of the impressions, in millimetres, made on the 
running surface of the rails by a 19 millimetre-diameter 
steel ball under a load of 50 tons. Particularly striking 
are the high yield points obtained in the specimens 
from the rails treated by the new process. Good 
results were also obtained from the works’ falling weight 


TasBie 1.— Mechanical Tests, Cast No. 45. 





| Tensile Tests. 


| Yield | Ulti- Elonga- | Reduc- 


~*~ mate | tion on | tion of 
Point. | stress. 2 in. | Area, 


Impre-- 
sion 
Tests 
Depth 


Condition. 


Per 
cent. 
2r-0 
14-0 
15-0 


Tons per} Tons per! 
| 34. in. sy. in. 
Untreated oo}, 20-2 
Old Sorbitic ..| 42-4 | 
New Regulated 51-6 


46°8 
57-6 | 
62-8 


tests which, as regards weight of tup, points of support 
and length of rail tested, were conducted in accordance 
with the requirements of British Standard Specification 
No. 9-1935, on rail specimens from this same cast 
(No. 45). In Table II are given the deflections in inches 
caused by a weight of | ton falling from the heights 
stated on to a piece of rail, 5 ft. in length, borne on 
supports 3 ft. 6 in. apart. All the blows were sustained 
without fracture. Only two blows are laid down in the 
British Standard Specification, hence the results 
obtained from the third test, given in the last column 
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of the Table, are of special interest. As indicated, 
whereas the head-up position was employed, in accord- 
ance with the specification, for the tests on the un- 
treated rail, the two treated rails were tested throughout 
in the “ foot up” position, this having the effect of 
placing the sorbitic layer on the head in tension. 

While the mechanical test results given in Table I 
appear entirely satisfactory, Messrs. Sandberg felt that 
if it were possible to confine the test exclusively to the 
treated layer, the true worth of the new process would 
be more clearly demonstrated. With this end in view, 
they devised the first of the two new tests referred 
to in our opening paragraph. Taking some specimens 
of rails from the same cast (No. 45) as those subjected 
to works’ tests at Workington, they obtained small 
test-pieces, 0-1595-in. in diameter and 0-02-sq. in. 
in cross-sectional area, from the heads, as shown 


TABLE II.—Falling- Weight Tests (Cast No. 45). 





Height of Fall. 


Condition. 





| Ft Ft. Ft. 
: 7 | 20 20 
Is ee | 
Dettections. 
In. In. } In. 
Untreated . 1-05 } 3-80 645° 
Old Sorbitic 0-90 3-15 5-20t 
New Regulated 0:90 3-00 5-00t 








* Head up position throughout. + Foot up position throughout- 


in the rail section in Fig. 4. The centre of the first 
small test-piece, the gauge length of which is 0-5 in., 
is only $ in. below the running surface of the rail. 
Further test-pieces of identical dimensions were taken 
at progressively lower depths, as shown in Fig. 4. 
These were tested in an ingenious little machine, 
devised by Mr. J. C. W. Humfrey, O.B.E., M.Sc., 
netallurgist to Messrs. Sandberg, which enables a 
complete autographic record of each test to be taken. 
The machine is a development of the Humfrey auto- 
graphic votched-bar tester. The load is applied by 
means of a screw and worm gear and measured 
by the direct deflection of a cantilever spring beam. 
‘me representative autographic diagrams, given by 
test-pieces obtained from rails treated by the Regu- 
lated Sorbitic process, are given in Fig. 5, while the 
complete test results, which have been communicated 
to us, are quoted in Table III. In the diagrams the 
yield point is indicated by the break in the curve, i.e., 
where this ceases to be perpendicular, while the ultimate 
Stress is read off from the maximum in the curve. The 
‘apparatus is designed in such a way that the slight 
jerk caused by the breakage of the test-piece, throws 
the autographic pen clear of the paper and the end- 
point of the curve enables the percentage elongation 
to be read off along the horizontal scale of the graph. 
from the results quoted in Table IIT, and also from 
Fig. 5, it will be noted that the truly remarkable yield 
of 66 tons per square inch is given for the material in 














TREATED AND UNTREATED Ral.s. 


the region of pure sorbite in the head of the rail sub- 
jected to the newer treatment. This compares with 
51-6 tons in the case of the works’ test-piece of normal 
size (see Table I), the cross-sectional area of which is, 
of course, partly within and partly without the pure 
sorbite area, The figures in Table IIT and the graphs 
themselves indicate the gradation in mechanical pro- 
perties which take place from the surface to the interior 
of treated rails. 

The second new test, referred to at the commence- 
ment of our article as a crossed-prism pressure test, is 
in reality an adaptation of a test proposed by Réaumur 
some 200 years ago and is similar to that introduced 
by Haigh in 1920.* The test is of a qualitative 
nature, in that no measurements are usually made. 
It is, nevertheless, very distinctive and enables 
comparisons to be made between the hardness pro- 


TABLE III.—Small Tensile Tests (Cast No. 45). 

















| a Ulti- 2 Reduc- 
Condition. | Depth. | ees | mate one tion of 
| otnt. | stress. ton. Area. 
| In. | 'Tons per| Tons per; Per Per 
} | 8q. in. sq. in cent. cent. 
Untreated -+| i | 24 | 49-5 27-0 40 
Old Sorbitic ..| : 37 =| «60-0 19-0 32 
v0 “ { 35 | 58-5 19-5 35 
a 34 | 59-0 17-5 30 
a Fa ee 58-0 19-0 32 
- os ay 1} 30 55-0 21-0 33 
New Kegulated | ry | 66 | 75-5 15-0 38 
” * | i 46 62-0 19-0 40 
; | #0 62-0 15-5 25 
ik 35 |} 59-5 16-5 27 
1k 29 55-0 | 20-5 32 
' ' 





perties of various rail specimens in a somewhat 
original and striking manner. A 90-deg. angle prism, 
2 in. in length, is cut in a longitudinal direction from the 
head of the rail, the apex of the prism coinciding with 
the running surface of the rail. Two such prisms are 
placed one on the other, apex to apex, at an angle of 
90 deg., and subjected to a load of 30 tons in a hydraulic 

The harder of the two prisms sinks into the 
other and the appearance and depth of the Vee-shaped 
notch formed give valuable indications regarding the 
physical characteristics of the two rails. Typical pairs 
of prisms which have been subjected to this test, are 
shown in Figs. 7, 8, and 9. We will first refer to Fig. 9, 
as this shows test-pieces of rails rolled at Workington 
from cast No. 45. Fig. 9 shows, on the left, the impres- 
sion made in a prism of untreated rail steel (above) by 
a prism taken  rirwg a rail subjected to the new Regu- 
lated process (below). The central pair comprise 
a prism of untreated steel (above) tested against 
material treated by the older sorbitic process (below), 
while the right-hand pair show the effect on a prism 
of steel treated by the older sorbitic process (above) of 
a prism cut from a Regulated Sorbitic rail (below). 


This last pair is of interest in that the older and the | 
| Some interesting international comparisons are also 


* See Proc. Inst. Mech. Eng. (1920), No. IT. p. 891. 





Crossgep-Prism Test, Higu-CARBON STEEL AND 


REGULATED Sorsitic Rats. 


newer sorbitic processes are contrasted, and it will 
be noted that while the impression in the Regulated 
specimen is more pronounced than is the case in the 
two other tests, the old-sorbitic specimen is fairly 
heavily dented. 

In the tests illustrated in Fig. 7, the specimen of 
acid-Bessemer steel rail treated by the Regulated 
Sorbitic process, shown on the right, has been tested 
against a prism of acid open-hearth 1 per cent. chro- 
mium-steel rail, shown on the left. The percentage 
analysis of the former is given as, carbon, 0°45; 
silicon, 0-103; manganese, 1-05; sulphur, 0-037 ; 
and phosphorus, 0-043, and that of the latter as, carbon, 
0:52; silicon, 0-163; manganese, 0-88; chromium, 
0:98; sulphur, 0-43; and phosphorus, 0-030. Fig. 8 
shows the relative indentation between a high-carbon, 
chemically-hard American rail and another specimen 
of the same acid- Bessemer steel rail, as used in the test 
shown in Fig. 7, treated by the new process. The per- 
centage composition of the former is quoted as, carbon, 
0-68; silicon, 0-146; manganese, 0:98; sulphur, 
0-022 and phosphorus, 0-019. Attention may now be 
drawn to the specimen illustrated in Fig. 6, which con- 
sists of a piece of rail treated by the new process. As 
will be gathered, a portion of the body of the rail has 
been removed entirely, leaving a narrow tongue about 
} in. wide and } in. thick, consisting exclusively of the 
top layer of the rail. This has been bent over cold in 
order to illustrate the toughness of the treated zone. 

In conclusion, it may be stated that, following 
experiments made with a few of the new-process rails 
in electrified London suburban lines, on which the 
traffic was particularly heavy, the Southern Railway 
Company ordered 10,000 tons of these rails in 1934 
and another 10,000 tons in 1935. Orders placed this 
year include a further 12,600 tons for the Southern 
Railway Company, and a consignment of 3,000 tons 
for South Africa. It should also be added that, 
as was the case with the older sorbitic treatment, 
the new process has been extended to tramway rails, 
and we are informed that tramway undertakings 
in Great Britain and other countries are using 
Regulated Sorbitic rails to an increasing extent. The 
enhanced wear-resisting properties of the rails is, of 
course, a distinct advantage when the high costs of 
replacements in tramway tracks are taken into account. 
The licensees for the manufacture of oven-treated, new- 
process rails, in addition to Messrs. The Workington 
Iron and Steel Company branch of Messrs. The United 
Steel Companies, are Messrs. The Cargo Fleet Iron 
Company, Limited, Middlesbrough ; Messrs. Dorman, 
Long and Company, Limited, Middlesbrough ; and 
Messrs. The Lancashire Steel Corporation, Limited, 
Irlam, near Manchester. 








ANNUALS AND REFERENCE BOOKS. 


The Colliery Year Book.—The fourteenth annual 
edition, that for 1936, of The Colliery Year Book and 
Coal Trades Directory, has recently been published by 
Messrs. The Louis Cassier Company, Limited, 22, 
Henrietta-street, Strand, London, W.C.2. The volume 
contains a directory section and a statistical section, 
and in the former very complete particulars are given 
of all colliery companies in Great Britain, while in other 
lists are set out the names and addresses of coal exporters 
and baggy ok coal merchants, coal contractors and 
factors, bunkering contractors and agents, colliery 
agents, coke makers, low-temperature carbonisation 
companies, gas works and electricity-supply under- 
takings, Government Departments and commissions, 
institutions and associations concerned with coal mining, 
and indexes to individual mines and blast furnaces in 
the United Kingdom. The statistical section of the 
volume is also very complete and in it are furnished 
data concerning the coal resources of this country, 
production figures, costs of production, royalties and 
profits, particulars of exports, consumption, employ- 
ment and wages, and accidents and health statistics. 
to 


given, The regulations relating to mines and 
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blasting in collieries, and interesting reviews of the 
coal-mining industry and of the coal trade in 1935 
are given in separate chapters, while tables of analyses 
of British coals, a bibliography of periodical literature 
on. coal. mining, alist of selected books on coal 


mining, a diary of chief events in 1935, and a most use- | 


ful ““ Who’s Who ” of persons connected with the coal- 
mining industry are also included. Altogether, the 
volume deals very adequately with practically every 
phase of the coal mining and ancillary industries. The 
price is 11, 1s. net. 

Laundries and Laundry Requisites, 1936.—This little 
year book is now in its third year of publication. Its 
contents are divided into four main alphabetically- 
arranged sections dealing, respectively, with laundry 
requisites and the manufacturers who supply them, 
laundries in Great Britain, laundries in London, and 
hospitals possessing their own laundries. Many of the 
requisites for laundries set out in the first section are, 
of course, of an engineering nature, and include boilers, 
belting, ball and roller bearings, air compressors, air 
heaters, calenders, Diesel engines, electric 
pumps, tanks, water softeners, and washing and drying 
machines of all types. In the various lists of laundries, 
the postal address and telephone number of each estab 
lishment is given. The book is published, price 3s. 6d 
net, by Messrs, Shepherd and } 

Buckingham-street, Adelphi, London, W.C.2. 








PERSONAL. 


A company styled Messrs. La Mont Steam GENERA- 
Tor, Limrrev, Quadrant House, Pall Mall, London, 
S.W.1, has recently been formed. It has acquired the 
patent rights for the La Mont boiler both for this country 
ond the British Empire, and has made arrangements 
for its manufacture within this territory. Captain R. E 
Trevithick, M.Inst.C.F., M.1.Mech.E., is the managing 
director 

Mr. A. D. Mortimer, 
with Messrs. Craven Bros. (Manchester), Limited, has 
heen appointed to the position of general manager of 
Messrs Urquhart Lindsay and Robertson Orchar, 
Limited, Dundee 

Proressor Gitpertr Cook, of mechanical 
engineering and head of the Department of Civil and 
Mechanical Engineering in the University of London, 
King’s College, Strand, W.C.2, has been appointed Regius 
of civil engineering and mechanics in the 
of Glaagow, in place of the late Professor 


prolossor 


Professor 
University 
John Dewar Cormack. 

Dr. H. W. Swuirr, head of the Department of Mechani- 


cal Engineering at the Technical College, Bradford, has | 


been appointed to the Chair of Engineering at the 
University of Sheffield. 

Mr. B. P. Fisuer Deane has been appointed the 
South of England representative of Messrs. W. Fearne- 
hough, Limited, Sheffield, manufacturers of machine 
knives, shear blades, cutters, and similar equipment for 
eutting metal, wood, textiles, rubber, leather, and other 
products. 


Messrs. Suurivan MAcHInery CoMPANY are removing 


their works and offices to Grantham, and from June 20 | 


their address will be Grange Works, Grantham, Lincs. 
Their office at Salisbury House, London Wall, London, 
E.C.2, is being maintained to handle their export 
business. 

Mr. P. W. McGuire, who recently resigned his position 
as managing director of Messrs. Armstrong-Saurer Com 


mercial Vehicles, Limited, has joined the management | 
of Messrs. The Chesterfield Tube Company, Limited, | 


Cheastertield 








or Stores’ Bins anpD 
Committee of the 
28, Victoria-street, 


PROPOSED STANDARDISATION 
Racks.—The Mechanical Industry 
British Standards Institution, 


London, 8.W.1, has recently given consideration to a| 


request received from the Management Research Groups 
for the standardisation of stores’ 
it has been agreed that a representative conference of 
all those concerned shall be held on Friday, June 26, 
to consider the desirability of preparing an pe 
British Standard Specification for these commodities. 


Sopium MerarnospHate ror Borer-Watrer Conv 
TIONING.—An interesting little publication on the con- 
litioning of boiler feed water, with particular reference 
to the use of sodium metaphosphate, has been issued 
by Messrs. Keith Piercy, Limited, Marlow House, Lloyd's 
avenue, London, E.C.3. The object of the booklet is to 
introduce Calgon, a product consisting essentially of 
sodium hexametaphosphate, which is being manufactured 
by Messrs. Piercy's associated company, Messrs. Albright 
and Wilson, Limited, Oldbury, Birmingham. The use 
of sodium metaphosphate was developed as a result of 
the research carried out in the United States Bureau of 
Mines, under Dr. R. E. Hall, and it has been regularly 
used for some time in a number of power stations and 
industrial plants in Great Britain, as a method of finally 
conditioning the boiler-feed water, after preliminary 
softening, where necessary. The product, it is stated, 
has been in use for over eight years in a large number of 
plants in the United States, many of them working at 
very high pressures. It is claimed that the use of Calgon 
results in clean boiler surfaces, the control of the 
alkalinity of the boiler water, freedom from deposits 
in feed lines and economisers ; and the gradual removal 
of previously existing deposits of scale. 


motors, | 


losking, Limited, 24, | 


| 
who has been for many vears | 
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RECEIVED. 


| Department of Overseas Trade. No. 638, Report on 
| Zconomic Conditions in the Dominican Republic. 
By A. 8. Paterson. And in the Republic of Hayti. 
| By F. M. Suerxerv. February, 1936. ‘London : 
H.M. Stationery Office. [Price ls. 3d. net.] 
Konstruktive Lagerfragen. Grundlagen und Richtlinien 
| far die Gestaltung von Gleitlagern. By Drrt.-Iwa. A. 
G.m.b.H. [Price 


BOOKS 


| Erxens. Berlin: V.D.1.-Verlag, 

| 8 marks. } 

Canada. Department of Mines. Mines Branch. Pam- 
phiet No. 767. Natural Bonded Moulding Sands of 
Canada. By Correct H. Freeman. [Price 25 cents.) 
Pamphlet No. 772. Petroleum Fuels in Canada. 
Deliveries for Consumption. Calendar Year 1934. 
Prepared by Jonunx M. Casey. [Price 10 cents.] 

| Ottawa: Department of Mines, Mines Branch. 

| United States Coast and Geodetic Survey. Special Publi- 
cation No. 198. First- and Second-Order Triangulation 

Tennessee (1927 Datum). By H. P. Kaurman. 


| in 
Superintendent of Documents. [Price 


Washington : 
35 cents.) 
| Directory of Paper Makers of Great Britain and Ireland 
| for 1936. London: Marchant Singer and Company. 


| [Price 5e. net.] 

| Ministry of Health. Statement Showing the Number of 
Persona in Receipt of Poor Relief in England and 
Wales in the Quarter Ending March, 1936. With 
Some Particulars as to the Number of ‘‘ Unemployed” 
Persons in Receipt of Such Relief. London: -M. 
Stationery Office. [Price 6d. net.] 
Science Museum, South Kensington. Classification for 
Works on Pure and Applied Science in the Science 
Museum Library. Third edition. London: H.M. 
Stationery Office. [Price 5s. net.] 
Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1669. Behaviour in Bending 
| of Thin-Walled Tubes and Channels. By D. Wr1.1aMs. 
[Price ls. net.] No. 1670. Successive Approximation 
Method of Solving Continuous Beam Problem. By 
D. WrittaMs. [Price ls. 3d. net.] No. 1672. Loads 

and Bending Moments in Members of a Plane Braced 
Frame with Rigid Joints. By J. Morris. [Price 2s. 
net.] London: H.M. Stationery Office. 

Oldenbourg’s Practical Charts. Tables for Heat Engineers. 
The Heating of Rooms. With Explanation in Three 

| Languages: English—French—-German. London : 

| The Technical Press Limited. [Price 7s. 6d. net.] 

| The Electrical Handicraftsman and Experimenter's Manual. 
By H. R. Laneaman and J. H. Moore. London: 

| The Technical Press Limited. [Price 7s. 6d. net.] 

The London Chamber of Commerce. Fifty-Fourth Annual 
Report of the Council. Work of the Year 1935. London : 
The London Chamber of Commerce. 

Dielectric Phenomena in High-Voltage Cables. 
D. M. Rostrson. London: Chapman 
Limited. [Price 15s. net.) 

Indian Railway Board. Technical Paper No. 296. 
Paint Flaking on Railway Carriages. By H. M. R. 
Morse and B. 8. Stnpuv. [Price 7 annas or 9d.]} 
Technical Paper No. 297. The Maximum Length of 
Rails as Affected by the Range of Temperature and 
the Design of the Rail-Joint. By A. M. Simms. [Price 

Delhi: The Manager of Publications. 


By Dr. 
and Hall, 


5 annas or 6d.) 








| 

[ne Royat Instrrurion.—-At the recent annual 
meeting of the Royal Institution of Great Britain, Lord 
Eustace Percy, Sir Robert Robertson and Major C. E. 8. 
| Phillips were elected president, treasurer, and secretary, 
respectively. It was announced that the first Dewar 
| Research Fellow, Mr. A. R. Ubbelohde, lately Senior 
Scholar of Christ Church, Oxford, had now taken up his 
duties at the Institution. The reconstruction of the 
principal library and other rooms which the Managers 
had been obliged to undertake last year, was now in 
progress and was expected to be completed during the 
summer. A large new research laboratory was being 
provided as a part of the scheme. By the issue in January 
ast of volume vii and a separate index volume, the 
publication of Faraday’s Diary had been completed. 


British STANDARD ELECTRICAL AND RAD10 SPECIFICA- 
Tions.—The British Standards Institution has issued 
two specifications dealing with electric lamps. The 
first, designated No. 161-1936, is a seventh revision of 
the apecifloation for tungsten-filament general-service 
electric lamps. The schedule for coiled-coil filament 
lamps, previously issued as an addendum, has been 
| incorporated in the revision. The second specification, 
numbered 535-1936, is a first revision of the specification 
| for miners’ lamp bulbs. Four bulbs are now included, 
| one cap-lamp bulb, rated at 2 volts 1 ampere, and three 
| handlamp bulbs, rated at 2-5 volts 1-5 ampere, 4 volts 
0-75 ampere, and 4 volts 1 ampere, eemoonrey. Two 
specifications intended to meet the needs of the radio 
industry have also been issued. The first, No. 448- 
1936, concerns the dimensions of radio valve bases, and 
is a revision and extension of a specification published in 
1932. It deals fully with the bases of the 7-pin and 
9-pin valves, and with the corresponding valve-holders, 
as well as retaining the previously-published details of 
the 4-pin and 5-pin types. The second pppenrontcen 
relates to inlet and outlet connectors for radio circuits, 
and is numbered 666-1936. Two alternative types of 
plug and sockets for the connection of headphones and 
oud speakers in hospital wards and blocks of flats, &c., 
are standardised. The one takes the form of a flat- 
| bladed plug and socket, and the other type is of the plug 
and jack pattern, as used for telephone switchboards. 
Copies of the four specifications may be obtained, 
srice 2s. 2d. each, post free, from the B.8.1. Publications 
Sepastment, 28, Victoria-street, London, 8.W.1. 
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TENDERS. 


We have \received/from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are-furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Vacuum-Brake Metal Parts. South African Railwa\. 
and Harbours, Johannesburg ; August 10. (T.Y. 30,343.) 

Hot-Dipped Galvanised Hoop Steel, 20 tons, 1 in. |) 
No. 12 gauge. Post and Tel Department, Wellin, 
ton, N.Z.; August 11. . (1. Y, 30,345.) 

Iron and Steel Sections, including steel angles, channe|.. 
flats, hexagon bars, rivet bars, rounds, squares, tees, 

lates, sheets, and billets, and iron rounds. Indian 
Stores Department, Simla; July 6. (T. 30,346.) 

Electric Quay Cranes, two, three-ton, level-luffing, fv: 
Vizagapatam Fort. Indian Stores Department, Simla ; 
July 16. (T. 30,347.) 








CONTRACTS. 


Messrs. Rapio CommunicatioN Company, Limi), 
Electra House, Victoria-embankment, London, W.('2. 
are to supply the wireless installation for the s.~< 
Brynymor, recently launched at Burntisland, and owne«| 
by Messrs. The Brynymor Steamship Company, Limite! 
Swansea. The installation will comprise a j-k\\ 
CW/ICW wireless transmitter with a receiver operat ing 
on the full range of commercial wavelengths, and direct ion- 
finding equipment for navigational purposes. 

Tae Lonpon Miptanp anp Scottish Raliwa\ 
Company has placed contracts with five British firm. 
for a total of 1,000 20-ton ‘wagons for the conveyance 
of locomotive coal. Of these, 250 will be made bh, 
Messrs, Metropolitan Cammell Carriage and Wagon 
Company, Limited, Saltley, Birmingham; 150 by 
Messrs. The Birmingham Railway Carriage and Wagon 
Company, Limited, Smethwick; and’ 100 by Messrs. 
G. R. Turner and Company, Limited, Langley Mill, 
Notts. The foregoing 500 wagons will have the body 
plates, side and angle rails fabricated of copper-bearing 
steel, while the remaining 500, of which Messrs. The 
Gloucester Railway Carriage and Wagon Company, 
Limited, Gloucester, will manufacture 300, and Messrs. 
The Fairfield Shipbuilding and Engineering Company, 
Limited, Chepstow, Mon., 200, will have these parts 
fabricated of wrought iron. 








NOTES FROM SOUTH YORKSHIRE. 


Suerrretp, Wednesday. 


Tron and Steel.—Further progress is reported by several 
sections of the local steel and engineering industries. 
Not only does inland business. reach a high level, but 
manufacturers report that overseas trade shows a 
definite tendency to improve. Overseas buyers are 
becoming more and more interested in British products. 
Whereas a few years ago the price factor was the deciding 
point whether.a contract should be placed in this area 
or not, the question of quality is now more to the fore. 
The district is booking more overseas orders on the score 
of quality than at any time during the past ten years. 
Sheffield Chamber of Commerce is handling a bigger 
volume of foreign inquiries. Among the latest are 
from Baghdad for machine knives: from Southern 
Rhodesia for lumber machinery, circular saws, haulage 
machinery, locomotives, and conveyer belts; from 
Poland for twist drills and carbon and high-speed steels ; 
and from Norway for various types of steels. A new 
development—one that will help to advertise Sheffield’s 
products—is the request from agencies abroad for photo- 
graphs of an industrial character. These photographs 
are to be reproduced in various forms abroad. Among 
the inquiries received are : from France for photographs 
dealing with agricultural products and agriculture and 
extractive industries; from Germany for photographs 
for oil-distillation plants ; from Canada for photographs 
of machines of outstanding size or outstanding produc- 
tion,; also photographs of canning and meat-packing 
plants, especially interior views of large canneries ; from 
India for photographs of the machinery and engineering 
industries ; and from the United States for photographs 
of production methods and material-handling methods 
of power plants, and interior views of breweries. The 
steel-producing sect ions continue to be actively employed. 
Melting capacity is being taxed to the utmost at the 
majority of works. Basic billets are in strong demand, 
while the consumption of acid steel shows an increase. 
Sheffield works are ordering bigger tonnages of hematites 
and pigiron. Cold-drawn strip and wire rods are in steady 
request. More orders have been received locally from 
foreign mining enterprises for a variety of equipment, 
including crushing and grinding plant, washing machines, 

ger gear. The market for railway rolling stock 
is improving. . Highway construction schemes in this 
country and abroad are calling for cement and concrete- 
mixing machines, trench diggers, elevators, mechanical 
drills, and stone crushers. Prospects continue bright 
in electrical plant production. The tool trades ar 
busier, and in some diréctions supplies of machine tools 
are insufficient to meet the demand. 

South Yorkshire Coal Trade*—Business on 
account has been well maintained and export requirements 
are upto the recent standard. The home market is yielding 
plenty of orders for steam coal, and in some districts 
fuel is im short supply. Other, types of industrial coa! 
are in demand, particularly those consumed. by iron and 
steel works. Railway companies are good customers. 


inland 
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The house coal market has developed fresh weakness, 
but the amount of business being done is in excess of that 
of last year. Foundry and furnace cokes are in strong 
demand, and gas coke continues firm. Quotations are : 
Best branch handpicked, 26s. to 29s.; Derbyshire 
best house, 228. to 23s.; Derbyshire best brights, 
19s. 6d. to 21s.; best screened nuts, 19s. to 20s.; small 
screened nuts, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d. 
to 20s. ; Derbyshire hards, 19s. 6d. to 20s. ; rough slacks, 
lls. to 12s.; and nutty slacks, 10s. to 11s. 











NOTES FROM THE NORTH. 
Griascow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade the 
recent strong tone is well maintained and production 
continues on steady lines. Specifications for most 
classes of steel material are coming in with much regu- 
larity and especially so in the case of ship and boiler 
plates. Consumers of the latter are pressing for deli- 
veries because of the large amount of work they have on 
order. The bulk of the current business is still on home 
account as the unsettled state of affairs overseas has 
slowed down export business. In the black steel-sheet 
industry conditions are very satisfactory and the overall 
demand is good. Margins are small because of recent 
increases in the cost of raw material, and as heavy steel 
has already been advanced in price sheets are likely to 
follow suit in the very near future. Market quotations 
to-day are as follows :—Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton; sections, 91. per ton ; 
medium pe, % in. to 3 mm., 91. 15s. per ton; 
black-steel sheets, No. 24 gauge, in minimum 4-ton lots, 
lll. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 131. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change is to be noted in 
the malleable-iron trade of the West of Scotland. 
Makers are fairly well placed for orders at the moment, 
and workers are assured of steady employment for some 
time. For re-rolled steel bars there is an exceedingly 
good demand of a general character and in most instances 
plant is béing kept running to capacity. Prices are firm, 
and the following are the current market quotations :— 
Crown bars, 101. 2s. 6d. per ton for home delivery, and 
9l. 58. per ton for export; and re-rolled steel bars, 
9l. 7s. per ton for home delivery, and 71. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—Scottish pig-iron makers 
continue to be actively employed and the output of the 
14 furnaces in blast moves away with a regularity which 
is extremely satisfactory and which is a true index of 
the general state of trade. While the total production 
is still short of consumers’ requirements, the leeway is 
made up by imported iron, amongst which was a recent 
cargo of 1,000 tons from India. Prices are very firm and 
are as follows :—Hematite, 80s. 6d. per ton, and basic 
iron, 758. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 8ls. 6d. per ton, and No. 3, 
79s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, June 13, only amounted to 95 tons. Of that 
total, 66 tons went overseas and 29 tons coastwise. 
During the corresponding week of last year the figures 
were 143 tons overseas and 434 tons coastwise, making 
a total shipment of 577 tons. 

Shipbuilding Contract for Leith.—Messrs. Henry Robb, 
Limited, shipbuilders, Leith, have received an order 
from Messrs. The Newcastle and Hunter Steamshi 
Company, Sydney, Australia, for a cargo vessel which 
will have accommodation for a limited number of 
passengers. She will be 220 ft. in length, 39 ft. in 
breadth, and 24 ft. in depth. 








Dock Trarric Destination Crensus.—On Friday, 
June 12, every driver of a vehicle leaving the London 
Docks received a postcard on which to show the route 
he had followed in delivering his load. This card was to 
be posted at the end of the journey and would, it was 
hoped, assist in charting the traffic movements across the 
Metropolis. The census thus differs from the periodical 
traffic censuses, which are taken by the Ministry of 
ransport and the police, as although these give the 
volume of the traffic, they provide no information as 
to starting or finishing points, or of the route taken 
by the vehicle on the journey. 





AccrpENts aT Sarery-Zonr Pytons In BALTIMORE.— 
In Highway Research Abstracts, issued by the Highway 
Research Board of the National Research Council, Wash- 
ington, reference is made to an analysis of accidents at 
safety-zone pylons in Baltimore, Maryland. The analysis 
was carried out by Mr. W. 8. Canning, and in his report 
Mr. Canning mentions that owing to the large number of 
crashes against the pylons, which are used to guard 
pedestrian safety zones in several streets in the city, 
there was a demand for their removal. It was then 
recommended that the pylons should be repainted and 
flood-lighted. Forty-six pylons on North-avenue were 
painted and lighted, the work being completed by 
June 21, 1935, and whereas 26 accidents occurred at these 
pylons during March, April and May, there were only 
three accidents in June, and one during July, August and 
September. Before painting, 16 persons were injured 
and 25 vehicles damaged, but since painting, no person 
has been injured and only one vehicle damaged. Very 
Similar results were obtained by repainting and lighting 
33 pylons on York-road. In this case, 10 persons were 
injured and 20 vehicles damaged before the work was 
carried out, while since its completion, no person has been 
‘njured, and only two vehicles damaged. 
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NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade continue to confine new business to very 
narrow limits and to prevent makers from appreciably re- 
ducing arrears of delivery, but the supply of foundry 
qualities, together with the tonnage arriving from other 
producing areas, meet the current requirements of local 
consumers. lIronmasters may be in a position soon to 
increase production of Cleveland pig by rekindling idle 
plant, but as they are heavily oversold and stocks have 
been virtually exhausted for some time, restoration of 
normal statistical conditions cannot be expected for 
quite a lengthy period. Merchants are pressing for 
larger deliveries against orders placed some time ago, 
but appreciate the allocation of supply of small parcels. 
For saleable tonnage, customers ily pay above fixed 
market quotations, which are nominally unchanged on 
the basis of No. 3 quality at 70s. for local consumption. 

Hematite.—The situation in the East Coast hematite 
department is, perhaps, less stringent than of late. 
Makers claim that they are able to satisfy the require- 
ments of home users, but output is promptly taken up 
as it becomes distributable, and the small quantities 
stored at the blast-furnaces are nearly all earmarked for 
early consumption. Merchants are handling little iron. 
They are well bought, but require much of the tonnage 
long overdue for delivery to forward to customers 
abroad, and producers are disinclined to supply iron 
for shipment overseas so long as home users are in need 
of deliveries. Recognised market quotations for prompt 
business remain at the equivalent of No. 1 grade of iron 
at 80s. 6d., delivered to Northumberland, Durham and 
North Yorkshire. 

Foreign Ore.—Values of foreign ore tend upwards, 
and are not easy to fix definitely. Merchants are not 
keen to negotiate just at present, and consumers are not 
disposed to follow a rise in quotations, Undelivered 
tonnage is still heavy, and much of it is for supply over 
a lengthy period, but there are contracts running that 
will need renewing soon, so that expansion of market 
operations is promised. 

Blast-Furnace Coke.—Preparation for the substantial 
enlargement of the production of Durham blast-furnace 
coke is well advanced, but the forthcoming additional 
make is expected to be largely absorbed by increased 
demand. Makers are in a strong position and adhere to 
quotations that have ruled recently. 

Manufactured Iron and Steel.—Manufacturers of 
finished iron are well placed as regards orders, and 
prospects are quite bright. There is less pressure for 
delivery of semi-finished steel following increased supply 
by substantial imports of Continental material, but 
re-rollers would readily accept still larger deliveries. 
Finished steel works are kept very actively employed, 
and contracts arranged will keep plant busy for a con- 
siderable time. Home demand continues heavy, and 
overseas business promises to expand as tonnage becomes 
available for export sale. Producers of structural steel 
and of shipbuilding material have a lot of work on 
hand, and departments making railway material are 
turning out a considerable tonnage. For home business, 
principal market quotations are: Common iron bars, 
101. 2s. 6d.; steel billets (soft), 61. 2s. 6d.; steel billets 
(hard), 71. 7s. 6d.; packing (parallel), 9. ; cking 
(tapered), 10l.; steel bars, 91. 7s.; iron and steel rivets, 
121.; steel boiler plates, 9/. 17s. 6d.; steel ship plates, 
9l. 7s. 6d.; steel angles, 91.; steel joists, 91. 7s. 6d. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 
tons and over, and 9l. for smaller lots;. and fishplates, 
121. 10s. Black sheets (No. 24 gauge) are 11/. 10s. for 
delivery to home customers, and 91, 15s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge) are 131. 10s. for delivery to home customers, and 
111. 15s. f.0.b. for shipment overseas. 


Scrap.—iron and steel scrap is slow of sale as the 
result of heavy imports from the Continent and from 
America, but prices are not quotably lower than a week 
ago. Light cast-iron is 54s. to 558.; heavy cast-iron, 
62s. 6d. ; machinery metal, 65s. ; and heavy steel, 57s. 6d. 








Lonpon Master Buripers’ Assocration.—The annual 
reception of the London Master Builders’ Association 
will be held at Grosvenor House, Park-lane, W.1, on 
Wednesday, July 15. 


GENERATION OF Exxcrricrry IN Great BriraIn.— 
The official returns rendered to the Electricity Commis- 
sioners, Savoy-court, Strand, London, W.C.2, show that 
during the first five months of 1936 the total amount of 
electricity generated by authorised undertakers was 
8,558 million units, as compared with 7,357 million units 
during the corresponding period of 1935. The difference 
of 1,201 million units represents an increase of 16-3 per 
cent. 


“ Texnisk Tipskrirt.’”’—Our Swedish contemporary, 
the “‘ Teknisk Tidskrift,’’ which was established in 1861, 
has published a special number on the occasion of the 
seventy-fifth anniversary of its foundation. The issue 
contains 120 pages of illustrated subject-matter dealin; 
with the developments achieved during the same pasted 
in mining, metallurgy, in all branches of engineering, in 
chemistry, electricity, and of later years in aviation. It 
also gives short notices on the work accomplished by 
Swedish and foreign pioneer-scientists, and reproduces 
the portraits of several among them. We take this 
opportunity for congratulating our contemporary on 
attaining its seventy-fifth birthday. 


NOTICES OF MEETINGS. 





INSTITUTION OF ELEcTRICAL ENGINEERS.—Summer 
Meeting, Glasgow. Up to and including Saturday, 
June 20. Various visits and excursions. For programme, 
see page 288, ante. 

_ For Meetings of other Societies, see page 2 of Adver- 
tisements. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—The difficulties besetting the 
Welsh steam-coal trade have been considerably increased 
during the past week. The spread of the French strikes 
to the ports has occasioned operators on the market a 
good deal of anxiety and has had a restrictive effect on 
business. ‘The port of Rouen, the chief Welsh coal- 
importing port in France, was paralysed, as were also 
Dunkirk, oe et and St. Brieuc. Several vessels 
laden with Welsh coals were held up at these ports, 
unable to discharge, and it appeared certain that unless 
an early settl t was r d some ships due to load 
coal for early shipment would be cancelled. The position 
in the Spanish market, as a result of the considerable 
arrears of payment still outstanding, was considered by 
a special meeting of exporters interested in this trade. 
A sub-committee which had been set up to deal with the 
position submitted a working scheme for the future 
conduct of business with Spain. Details have so far not 
been divulged, but they are to be further considered at a 
later meeting. Meanwhile new business in all trades 
matured very slowly and collieries continued to be only 
partially employed. Demand on contract account was 
quiet and only a few small new inquiries were received 
in the market. These included one from the Oran 
electricity works for 4,000 tons of Welsh large coals 
and another from the Tunis Tramways, who invited 
— for the supply of 4,000 tons of beans. Demand for 

coals showed no sign of expansion and collieries 
still carried excessive accumulation of stocks, which were 
freely offered at the scheduled minimum prices. Only 
a limited demand was experienced for cobbles, which 
remained weak. Owing to the uncertainty of the French 
trade, the position of some of the small and sized grades 
showed some weakening, although these classes were 
again relatively Supunatiy placed. The washed grades 
remained particularly scarce and productions were well 
sold for some time ahead, and firm values ruled. Throughs 
moved off fairly satisfactorily, and were steady, while 
cokes were again active and strong. 

Iron and Steel Trade.—The iron and steel and allied 
trades of South Wales and Monmouthshire continued to 
display a good activity and the market maintained a 

tone, Manufacturers generally have sufficient 
orders to keep employment on a good scale for some 
time. Despite the unsettled situation in Spain, local 
works were able to obtain all the ore they required, and 
production was not interfered with. 











Exaurerrions oF Inventrons.—The Institute of 
Patentees, 10, Victoria-street, London, 8.W.1, is organis- 
ing the twelfth International Exhibition of Inventions, 
to be held in the Central Hall, Westminster, London, 
8.W.1, from September 30 to October 10, and the 
Northern Exhibition of Inventions, which is taking place 
in the St. George’s Drill Hall, Newcastle-upon-Tyne, 
from November 25 to December 5. 





Dieset Enorne Users Assocration.—The summer 
meeting of the Diesel Engine Users Association, 56, 
Victoria-street, London, 8.W.1, will take place at Lough- 
borough on Wednesday, July 8, when inspections will 
be made of the generating station and engineering 
laboratories of Lowshberbuah College and the works of 
Messrs. Brush Electrical Engineering Company, Limited. 
After luncheon at the King’s Head Hotel, a general 
meeting will be held in the lecture theatre of Lough- 
beoengh College. 





PropvuctTion oF [Ron AND STEEL IN GREAT BriTAIn.— 
The monthly memorandum of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 
8.W.1, shows that there were 112 blast furnaces in 
operation at the end of May, three having been blown in 
and three put out of action during the month. The 
production of pig-iron in May amounted to 661,000 tons, 
compared with 629,800 tons in April and 558,900 tons in 
May, 1935. The May output of steel ingots and castings 
amounted to 963,000 tons, compared with 984,200 tons 
in April, 1936, and 853,300 tons in May, 1935. 





Loveusoroven CoLtecr, British Emprre ScHoLaR- 
suips, 1936.—We are informed that British Empire 
Scholarships in Engineering, tenable at Loughborough 
College for the full period of the diploma course, have 
been awarded to Messrs. J. G. 8. Cumming, of Taunton 
School; A. Q. B. Davis, of Imperial Service College, 
Windsor; M. J. Hetreed, of Beaumont College, Old 
Windsor; C. M. Jolliffe, of Sherborne School, rset ; 
J. F. T. Ogilvie, of Dollar Academy, Scotland ; A. W. G. 
Cox, of Loughborough Junior College ; and R. E. Sewell. 
One scholarship is reserved for candidates from Rhodesia 
and this has m gained by Mr. Sewell. One other 
scholarship is reserved for candidates from the Junior 
College, and this has been won by Mr. A. W. G. Cox. 
Each scholarship is of the value of 751. per annum, and 
we understand that, this year, representatives from many 





parts of the Empire have entered for the examination. 
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THE CHURCHILL MACHINE TOOL COMPANY, LIMITED, ENGINEERS, 


MANCHESTER. 
(For Description, see Page 661.) 
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between 1913 and 1933 the United States exports 
of coal decreased from 20,700,000 tons to 9,000,000 
tons, and in this country the decrease was from 
73,400,000 tons to 39,000,000 tons, these figures 
being exclusive of foreign bunkers, coke and manu- 
factured fuel. Of the total decrease between the 
maximum and minimum tonnages, the slump in 
the export market accounted for some 4 per cent. 
in the United States and for no less than 43 per cent. 
in this country. Trade fluctuation accounted for 
some of the decrease in both countries, but probably 
this cause was more potent across the Atlantic 
than here; the depression there put another ten 
million persons out of employment, but here the 
increase was not much above one and a half millions. 

The fact that with better trade neither 
country has seen its coal industry rehabilitated 
shows that yet another potent cause is acting 
against the coal industry throughout the world. 
This is to be found in greater economy in the use of 
fuel. The report of the Fuel Research Board for 
the year ending March 31, 1935, gave striking figures 
showing that, for example, power stations are using 
nearly 20,000,000 tons of coal annually less than 
they would if the efficiency of power production 
had remained constant at the 1910 figure; and 
that in the same way the gas industry is using 
8,000,000 tons less and the iron and steel industry 
6,000,000 tons less than would have been necessary 
to produce the 1934 output with the 1910 conditions. 
Fieldner and Selvig, referring to the United States, 
say that: ‘The pounds of coal required per 1,000 
gross ton-miles hauled by railroads decreased from 
175 in 1917 to 122 in 1934, a decrease of 30 per cent. ; 
the pounds of coal required to generate a kilowatt- 
hour in central stations decreased from 3:5 in 
1917 to 1-5 in 1934, a reduction of 57 per cent. ; 
the pounds of coking coal consumed per gross ton 
of pig-iron produced in blast furnaces decreased from 
3,600 Ib. to 2,927 lb. during the same period, a 
reduction of 19 per cent. Similar improvement 
has been made in other fuel-using industries. These 
"| deneee . .. do not help an over-developed coal- 
producing industry.” 

In meeting this grave situation, the methods 
adopted by the coal industries of the two countries 
show the same partial similarity as there exists 
between the causes of the difficulty. In America, 
we read that ‘‘ Unfortunately for those who had their 
money invested in the industry and for the mine 
workers, mining capacity was not reduced to keep 
pace with the levelling off of market demands that 
started in 1919. On the contrary, capacity was 
increased from 1919 to 1923. As a result, profits 
vanished and wages of workers were reduced. 
In the period of liquidation since 1923 nearly 
4,000 mines have been shut down.” In England, 
we have not closed down mines wholesale but 
have adopted the quota system. There are many 
who still believe that the salvation of the 
British mining industry will lie in closing down, 
temporarily, uneconomic pits and concentrating pro- 
duction on a smaller number working at full output. 
The American coal industry, which had to fight 
competitive fuels rather than adverse circum- 
stances, lowered production costs by installing 
improved machinery for cutting coal and loading 
it at the face. It may be asked whether we have 
gone as far as possible in this direction. The last 
Census of Production showed that in this country 
the total ‘“‘ engine power” in coal mines increased 
between the years 1907 and 1924 by 45-7 per cent. 
Sir Richard Redmayne, in his 1934 Presidential 
Address to the Institution of Civil Engineers, 
remarked that: “ The rapid advance in the use of 
machinery below ground is possibly the most signifi- 
cant feature of all post-war developments in coal- 
mining. There are now many collieries in which 
the only manual labour employed in coal-getting 
is that of shovelling the machine-cut coal at the 
coal face on toa band or jig conveyor.” In the 
United States attempts to meet competition have 
also been made by improving the quality of the 
coal, and Messrs. Fieldner and Selvig state that 
“ over 12 per cent. of the present bituminous coal 
production is mined mechanically, and 10 to 15 per 
cent. is washed or air-cleaned.” In this country 
there has been a much wider recognition of the 
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In 1927, already some 20 per cent. of the coal raised | If the coal consumption of the United States be put | museums and galleries are preserved many objects 


was subjected to cleaning ; by 1934 the proportion 
had risen to 40 per cent., and since it is not necessary 
to clean the large coal, it is evident that a very 
large proportion of the coal mined which could be 
improved by cleaning is, in fact, so treated. Between 
1927 and 1932 nearly 200 new washeries were 
erected in this country. 

One factor which has caused a decrease in the 
consumption of coal has been omitted from the 
foregoing discussion, viz., the substitution for coal 
of other sources of energy which, according to 
Messrs. Fieldner and Selvig, has been the greatest 
single source of the decrease in the United States. 


It has operated to some extent here, particularly | 


as regards bunkering ships, but the competition of 


oil, thanks partly to tariff protection, has not been | 


essentially grave. There has been some competition 
of a more insidious character due to the use of 
electricity, and to a less extent of gas, manufactured 
from cheaper coals, so that the larger-sized coals 
no longer held their markets. To electricity has 
probably been due the greatest trouble in this 
respect, although the cheapness of the boiler coal 
used in this industry is somewhat offset by low 
efficiency of conversion. In America, the competi- 
tion of oil is peculiarly notable, and a paper dealing 
with industrial fuel oils was contributed to the 
symposium by Mr. H. V. Hume. Mr. W. H. Bate- 
man dealt with liquefied petroleum gas, which 
we know in this country as “calor gas,” and 
Messrs. P. T. Dashiell and F. H. Trembly, Jun., 
discussed the United States coal gas industry. 

It is interesting to notice the divergency between 
the estimates of the lifetime of the coal and oil 
fields of America and of the world. Messrs. Fieldner 
and Selvig, as representing the coal view, suggest 
that the proven oil reserve is less than 0-1 per cent. 
of the United States coal reserves, “ At the present 
rate of consumption,” they state, “of 900 million 


barrels per annum, this reserve would last about | 


15 vears. Of course, more oil will be discovered. 


For the last decade we have only had 10 to 15 years | 
nevertheless, the rate of | 


of known supply in view ; 
discovering new fields is declining and the necessity 
of supplementing oil with liquid fuel made from 
coal may be required within the present generation.” 
Mr. H. V. Hume, however, as a petroleum tech- 


nologist, maintains that all previous estimates have | 
been hopelessly nullified by the discovery of new | 
wells and gives reasons for thinking that there | 


will be no shortage of oil for a great while yet. 
New geophysical methods, deeper boring, improved 
operating methods and means now practised for the 
rejuvenation of old fields are among the factors 
that have contributed to an improved outlook. 
With past and present methods of production not 
more than 20 per cent. to 30 per cent. of the oil 
in a given horizon has been recovered ; new methods, 
such as controlled flooding, now enable these 
obsolete wells to flow again. When petroleum 
reserves begin to show signs of exhaustion there 
are great oil shale deposits that will be distilled, 
and such deposits in the United States alone have 
been estimated to contain four times as much oil 
as the world’s total production to date. 

In view of these facts the conclusions of Messrs. 
Fieldner and Selvig on hydrogenation of coal are 
worth noting. These authors believe that the 
present position of coal hydrogenation is such 
that there nerd be no fear of running short of oil 
so long as coal exists. Nevertheless, they believe, 
that since the United States is a primary producer 
of oil, from a national conservation point of view 
it is highly wasteful te: consume a large part of the 
United States output of petroleum for ordinary 
heating and power generation with the prospect, 
in consequence, of having to make the oil needed 
in a roundabout and expensive manner from coal. 
In England, this problem has superimposed upon 
it the desire of our coal industry for protection, the 
necessity for reducing imports so that the balance of 
trade is not against us, and considerations of national 
defence. The United States, taking the long 
historical view, is in a particularly strong position 
as regards coal supplies. It is computed that half 
the world’s coal supplies are to be found in the United 
States and Alaska, and that the total coal and lignite 
in these lands amounts to 3,500,000 million tons. 


| at 600 million tons a year (a little higher than the 

1918 peak figure) that country has 6,000 years’ 

coal reserves ; but in practice these reserves would 
| be exported to the rest of the world and the world’s 
| coal supply is probably not much over 1,000 years. 
|On the other hand, even the most optimistic 
| petroleum engineer would, 
| expect that at the present rate of consumption any 
| considerable volume of natural oil would be available 
| by the vear 2100. 

The manufactured gas industry of the United 
| States, having so many competitors to face, is less 
| important in relation to the population than here. 
| The United States has three times the population 
| of these islands, but the number of coal gas con- 
sumers, taking the United States 1934 figures and 
| ours for 1930, is only slightly greater, viz., 9,874,000 
against 9,343,834. The gas sold per consumer is 
| very similar in the two countries—35,000 cub. ft. 
jin the United States and 31,000 cub. ft. here. 
The greatest difference in practice lies in the methods 
lused for making gas, the United States gas in- 
dustry using 7,467,000 tons of coal and 522,037,000 
gallons of gas oil; while the British gas industry 
uses 17,669,000 tons of coal and 49,073,000 gallons 
of oil. American gas engineers claim that the 
carburetted water gas process is to be preferred 
to carbonisation because of the lower first cost 
|of plant, of the greater flexibility of operation, 
jand of the ability to use a wide variety of raw 
|}materials; but there can be little doubt that 
the question of economics enters largely into 
the decision. Each nation uses the cheapest 
| process and is guided by the nature of the raw 

materials that are available. We have to import 
oil, but we have abundant coal supplies never more 
than 200 or 300 miles from the gasworks at the most. 

In America, oil and coal are present in abundance, 
but sometimes one or the other, or both, may be 
thousands of miles from the works. In addition to 
manufactured gas, there is distributed for domestic 
and commercial] uses in United States some 370,000 
million cub. ft. of natural gas having a calorific 
value some three times as high as that of coal gas. 

This survey suggests that in spite of a general 
similarity between the fuel problems of the two 
| countries, there are fundamental differences due to 
different conditions. In America the problems of 
each fuel industry are largely due to intercompeti- 
tion with other fuels supplemented by the late trade 
depression and improved economy in the use of fuel. 
In this country, intercompetition, while still intense, 
especially between gas and electricity, does not 
| greatly affect the coal trade, but we have the world 
competition of oil to face, and the political situation, 
lof which economic nationalism is one symptom, 
| has caused a serious and possibly permanent diminu- 
|tion in our export trade. Our future coal policy 
is bound to take this into account, though care 
must be taken that the rest of the country is not 
handicapped through an unduly enhanced price of 
fuel. 





THE EVOLUTION OF WHEELS. 


WRITING many years ago, Macaulay said that 
among the other results of invention were that “ it 
has accelerated motion ; it has annihilated distance ; 
it has facilitated intercourse, correspondence, all 
friendly offices, all despatch of business,” and that 
it had enabled man “ to traverse the land in carts 
which whirl along without horses; to cross the 
}ocean in ships which run many knots an hour 
against the wind.” Though he lived to see the 
construction of many railways and the launching 
of many steamships, yet perforce of circumstances, 
his own journeys were often by coach or chaise, 
and while he saw that the law of invention was 
progress, he probably never dreamt of the marvels 
of the motor vehicle or the aeroplane. The history 
of transport goes back to the dawn of civilisation, 
and the extraordinary ease, speed and regularity 
by which we travel to-day are but the outcome 
of centuries of human endeavour and the work 
of thousands whose names have long since been 
forgotten. It is well, therefore, for us to be 
occasionally reminded of those early and difficult 
steps by which progress was first made. In our 





we imagine, hardly | 


| illustrating the subject and the abiding interest in 
| the matter of travel is shown by such recent broad- 
cast talks as that on “‘Speed,” by Mr. Max Beerbohm, 
and on “ Travelling in the Seventeeth Century,” by 
Mr. A. W. Bryant. How tedious, uncomfortable, 
slow and dangerous was a journey less than three 
hundred years ago was well shown by Mr. Bryant 
in his description of the adventures of his imaginary 
traveller from a small town in the northern midlands 
to London. 

There are many aspects of the history of travel 
| and transport, for just as local conditions led to the 
construction of an immense variety of boats and 
ships, so there arose in various parts of the world 
many types of sledges, barrows, carts, chariots and 
wagons. Surely among the world’s greatest bene- 
factors were the inventors of wheels, for as Berthold 
Laufer wrote in 1914, “ Whatever our modern 
progress in the perfection of land transportation may 
be, whether we consider our steam engine or motor 
cars, they all depend upon the basic principle of the 
wheel—that wonderful invention of prehistoric days, 
of the time, place, and author of which we are 
ignorant.” This quotation we take from Mr. Cari 
Mitman’s “ An Outline Development of Highway 
Travel, Especially in America,” which has been 
reprinted from the Smithsonian Report for 1934. 
There are, says Mr. Mitman, two schools of thought 
regarding man’s discovery of the wheel. The 
older one, thinking along evolutionary lines, believes 
that by slow degrees the roller under the sled became 
a revolving axle, with thin sections of larger logs or 
discs attached to its ends, and that by and by the 
discovery was made that when a hole was cut through 
the centre of the disc, it could revolve freely on the 
axle. 

The second, and newer school, believes that as 
soon as the value of the roller became known, 
some individual proceeded directly to perfect a 
wheel by forming a circle of twisted reeds which 
was kept in shape by cross braces. 

Quite the most interesting of ancient wheels is 
that preserved in the Cairo Museum of Antiquities, 
and of which a replica is to be seen in the Science 
Museum. It is a chariot wheel, and was found in the 
tomb of Yuaa, father-in-law of Amenophis IIT, who 
lived about 1400 B.c. With its six oval spokes 


leather, and its axle bearing protected from sand by 
a leather sleeve, its construction would have done 
credit to the old carriage builders of Long Acre. 
The Assyrians, Persians, Greeks and Romans all 
contributed to the development of wheels and of 
wheeled vehicles, the Romans having besides 
chariots, the cisuim, a two-wheeled gig; the 
clatabulare, a four-wheeled freight and passenger 
wagon ; the rheda, a long-distance coach ; and the 
farm cart called the plaustrum. 

In the Western hemisphere progress by wheeled 
vehicles was slow until the introduction of the horse 
from Europe. By the end of the seventeenth cen- 
tury coaches were being imported, and as time went 
on special types of vehicles were developed, of which 
the Conestoga wagon, the two-wheeled chaise immor- 
talised by Oliver Wendell Holmes as the “ one- 
horse shay,” and the four-wheeled buggy are 
examples. The Conestoga was a ponderous vehicle 
capable of carrying a load of from 2 tons to 4 tons, 
which originated in the Conestoga Valley, Lan- 
caster County, Pennsylvania. The buggy was the 
greatest achievement of American carriage-makers. 
“American ingenuity,” said one writer, “ was 
lavished upon these wagons, and they have arrived 
at a marvel of perfection in lightness. The perch, 
axle-trees, and carriage timbers have been reduced 
to thin sticks. The four wheels are made so slender 
as to resemble a spider’s webb. . . . The whole is 0 
slender and elastic that it ‘ gives ’"—to use a trade 
term—and recovers itself at any obstacle.” There 
was a fine show of carriages at the International 
Exhibition at Philadelphia in 1876, of which Doo- 
little wrote: ‘“ America stood foremost in carriage 
wheels of best materials and beautiful workmanship, 
bent rims, turned and finished spokes, morticed hubs, 
steel tires.’ At about that time English carriage- 
makers were advertising to build light carriages 
“on wheels imported from America.” : 

The horse-drawn carriage, like the sailing ship, 








morticed into the bent wood rim, its triple tyre of 
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was then attaining its highest degree of perfec- 
tion, and, Mr. Mitman said, one writer on vehicles 
in 1895 predicted that the buggy, because it was so 
admirable in all respects and inexpensive, would 
not go out of use for “ at least another century.” 
Already, however, the makers of bicycles and the 
pioneers of motor-cars were opening up a new 
chapter in the history of the wheel and its applica- 
tion to vehicles. The wire-spoked wheels of Rey- 
nolds and Mays, the tangent-spoked wheel of Starley, 
the pneumatic tyres of Thomson and Dunlop, were 
paving the way for the modern motor-car wheels, 
the most remarkable examples of which are found 
in racing cars, in which, as Colonel Davidson pointed 
out in his presidential address to the Institution of 
Mechanical Engineers, the centrifugal force on the 
treads of the wheels at a road speed of 300 miles per 
hour is so high that their thickness has to be reduced 
to under } in, 

Though it was outside the scope of Mr. Mitman’s 
review, it may be remarked that the wheels for 
locomotives have a history of no less interest than 
that of wheels for road use. From the first, loco- 
motive wheels provided work for the founder and 
smith rather than the wheelwright. The earliest 
drawings of Stephenson’s Killingworth locomotive 
show cast-iron wheels with simple straight spokes. 
At one time wheels were made with cast-iron hubs, 
wooden spokes, and wrought-iron rims. In 1838, a 
representative of the Paris-Orléans Railway visiting 
England reported that ‘“‘ The construction of wheels 
is at this moment the object of interesting research ; 
generally their manufacture in wrought-iron is being 
attained, with the exception of the hub, which 
continues to be in cast-iron. Nevertheless, there are 
examples of wheels entirely in wrought-iron, in a 
single piece, but they may be considered as veritable 
tours de force.”” Much interesting information on 
such wheels is contained in the late Mr. Warren’s 
paper, ‘* John Nuttall’s Sketch Book with Notes on 
Wrought-Iron Details and Wheels for Early Loco- 
motives,” in vol. xi of the Transactions of the New- 
comen Society. Accompanying that paper is Nut- 
tall’s sketch of the “ First wrought-iron wheel that 
was made ” and an appendix on the “ Processes in 
the Manufacture of Wrought-Iron Locomotive 
Wheels as made up to 1900.” The wrought-iron 
locomotive wheel was probably the finest example 
of the art of the smith, just as the wheel of the 
American buggy demonstrated the highest skill of 
the wheelwright. It would, perhaps, be difficult to 
find another simple device upon which more 
ingenuity has been expended than the wheel. 








NOTES. 
Tuer APPROACH TO THE ABSOLUTE ZERO. 


The last of the series of lectures in connection with 
the Exhibition of Very-Low Temperature Apparatus 
at the Science Museum, South Kensington, was 
delivered by Professor F. Simon, Dr, Phil., of the 
Clarendon Laboratory, Oxford, on May 27. A parti- 
cularly interesting feature of the lecture was the 
demonstration given of the utilisation of the 
magnetic properties of certain salts for the attain- 
ment of temperatures closely approaching the 
absolute zero. For the experiment, the lecturer used 
a small helium liquefier of the expansion type, which 
first produced liquid helium at a temperature of 
4 deg. C. absolute. By pumping off the gaseous 
helium, however, a temperature of 1 deg. C. absolute 
was obtained. Liquid hydrogen, the temperature 
of which was also reduced by pumping, was used for 
pre-cooling the helium. Inside the helium liquefier 
a small quantity of the paramagnetic salt iron- 
ammonium-alum had been placed, and the effect of 
applying a magnetic field to this salt was to change 
the orientation of the molecules with a liberation of 
heat. This heat was absorbed by the cooled liquid 
helium, so that the crystal, with the field still applied, 
returned to the temperature of 1 deg. absolute. The 
field was then removed and the molecules of the 
salt, in returning to their original random orienta- 
tion, absorbed sufficient heat to reduce the tem- 
perature to 0-12 deg. C. absolute. Professor Simon 
explained that with larger magnets and pumps of 
higher capacity than those actually employed in 
the demonstration, still lower temperatures could 
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| Simon said that in experiments which he had carried 
out in conjunction with Kiirti, Rollin and Lainé at 
the Académie Frangaise, it had been shown that the 
paramagnetic salts used became ferro-magnetic at 
very low temperatures. Experiments had also shown 
that the limiting temperature region for the method 
referred to lay between 0-01 deg. and 0-001 deg. C. 
absolute. He mentioned, however, a new method 
involving the utilisation of nuclear paramagnetism, 
and expressed the view that this would provide 
valuable new information regarding the properties 
of atomic nuclei. In conclusion, Professor Simon 
remarked that there would be a temperature limit 
to this new method, and although the space between 
this limit and the absolute zero would be very small 
when measured in degrees, it was, nevertheless, in 
reality, an “ infinity.”” We did not know yet what 
to expect in this region, but if new phenomena con- 
tinued to occur, we should be able to penetrate 
into it. 


UNDERGROUND Car Park at Hastings. 


Some five years ago,* we gave an account of the 
promenade widening works at Hastings, and it may 
be recalled that the scheme included an under- 
ground garage. This garage, which accommodated 
some 550 vehicles, proved inadequate for the large 
number of cars entering the town, and two additional 
underground car parks have now been completed, 
together with a new terraced parade. With the two 
new parks, underground accommodation is now 
available for 1,200 cars, or more than a third of all 
the mechanically-propelled vehicles in respect of 
which licences are current in the Borough. The 
two new car parks are respectively opposite the 
White Rock Pavilion and at Warrior Square, the 
White Rock park being connected to the pavilion 
by a subway. Work in connection with the new 
terraced parade included the erection of a new sea 
wall and lower terrace, approached from the parade 
by a wide flight of steps. The work has been carried 
out by the borough engineer’s staff. The new car 
parks were officially opened by the Minister of 
Transport on Monday last, the Minister paying a 
well-deserved tribute to the enterprise of the 
Borough in taking measures to deal with the traffic 
problem. The Minister pointed out that on every 
day since he took office, nearly two years ago, there 
had been a net addition of 500 mechanically- 
propelled vehicles to the roads. The authorities at 
Hastings had realised at an early stage that the 
rapidly-increasing traffic density would involve a 
very serious increase in road fatalities unless steps 
were taken to meet the dangers, among which the 
loss of clear vision occasioned by cars standing at 
the road side is one of the greatest. The Ribbon 
Development Act, passed last year, enabled local 
Councils to provide garages of both the above ground 
and underground types, but the Minister pointed out 
that the Hastings authorities had not waited for this 
measure, but obtained powers by special legislation 
to provide the accommodation which had enabled 
such ample provision for taking standing cars off 
the road to be made. He quoted figures to show the 
effective measures taken to increase road safety in 
the Borough, instancing that the number of persons 
killed or injured fell from 337 in 1933 to 327 in 1934, 
and to 281 in 1935. Up till May 30 this year, the 
figure was 106. No less than 100,000 visitors 
entered the town annually by rail and even more 
by road, so that the figures could be regarded as 
remarkable. Apart from the provision of under- 
ground garages, the Minister suggested that the 
pedestrian crossings were operated in a particularly 
effective manner, their proper use being referred to 
week by week in the local Press. 


Fuet RESEARCH AT GREENWICH. 


The Government Fuel Research Station at East 
Greenwich, which is principally engaged on investi- 
gating methods for the preparation, carbonisation 
and hydrogenation of coal, and is also the head- 
quarters of the National Physical and Chemical 
Survey of Coal Resources, was visited on June 9 by 
some hundreds of the members of the leading 
technical institutions interested in the utilisation of 
fuels. The visitors were received by the Director, 
Dr. F. S. Sinnatt, C.B., M.B.E., in the absence, 
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owing to indisposition, of Sir Harold Hartley, F.R.S., 
chairman of the Fuel Research Board of the Depart- 
ment of Scientific and Industrial Research, and 
were then free to study the processes and exhibits 
as they pleased. The officers of the scientific staff 
were in attendance to give any desired information 
to supplement the diagrams and working models 
provided ; as far as possible the plant was shown in 
normal operation. It was to be expected, perhaps, 
that the chief centre of interest should be the 
hydrogenation building, in which the process of 
producing motor spirit from tar and tar oils could 
be examined in principle by means of a model in 
which coloured liquids in glass tubes demonstrated 
the sequence of operations, and in practice by the 
study of a laboratory-size plant dealing with 
12 millilitres of tar or oil per hour, and a technical- 
scale plant with a capacity of 300 gallons of tar per 
day. The last-mentioned plant has been operated 
hitherto at a pressure of 200 atmospheres, but is 
designed for a maximum pressure of 400 atmos- 
pheres, at which pressure a considerably higher 
yield of spirit could be obtained. Its capacity is 
arranged to suit that of the low-temperature 
carbonisation plant at the station, from which the 
necessary supplies of tar are obtained. In another 
part of the station the visitors were able to see the 
motor fuel under test in a 350-c.c. Ricardo, variable- 
compression, sleeve-valve engine. In the main 
building the coal-carbonisation plant was seen at 
work, and also the apparatus employed in the 
researches on pulverised fuel, including examples of 
the special burner designs that have been developed 
in connection with this research, in the endeavour to 
render this method of firing more generally suitable 
for small water-cooled combustion chambers such 
as those of Lancashire and marine cylindrical 
boilers. A recently developed process for the 
production of active carbon from sized coal was 
the subject of an adjacent display of typical samples, 
which provided an introduction to the large-scale 
plant built for this purpose as the result of extensive 
laboratory experiments. It was found that the 
nature of the coal was a critical factor, and from 
the data accumulated by the Coal Survey, three 
suitable coals were found, all of which are available 
in large quantities. In the process as developed, 
the sized coal is subjected to continuous carbonisa- 
tion in narrow brick retorts at a temperature of 
480 deg. C. The low-temperature product obtained 
is activated by treatment with superheated steam 
at 950 deg, C. in retorts of similar type, giving a 
yield of active or absorbent carbon amounting to 
20 per cent. to 25 per cent. of the coal originally 
carbonised. The carbon thus obtained, sized to 
a grade from } in. to 4 in., is used in the Fuel 
Research Station in the recovery of spirit and 
benzole from coal gas. The details of the process 
have been planned with the intention that it should 
eventually be employed in the existing high and 
low-temperature carbonisation plants. 








INTERNATIONAL CONGRESS OF 
ACETYLENE, OXY - ACETYLENE 
WELDING, AND ALLIED INDUS- 
TRIES. 
(Continued from page 647). 

Tue second session of the 12th International 
Congress of Acetylene, Oxy-Acetylene Welding, 
and Allied Industries opened at 10 a.m. on Tuesday, 
June 9, in the Caxton Hall, Westminster, London, 
S.W.1, under the chairmanship of Mr. C. G. Bain- 
bridge, Dr. A. B. Kinzel, and Mr. C. 8. Milne. 
There were three papers on the agenda for reading 
and discussion, namely, “‘ X-Ray Testing of Welds,” 
by Dr.-Ing. R. Berthold; ‘“‘ Report on the Use of 
X-Rays on the Testing of Oxy-Acetylene Welds,” 
by Messrs. L. C. Percival and C. Coulson-Smith ; 
and “A Study of the Widmanstitten Structure 
in Welds,” by Colonel N. T. Belaiew and Dr. D. 
Séférian. The first two of these contributions 
were taken together for the purpose of discussion, 


X-Ray Trestine or WELDs. 


When reading his paper on the “‘ X-Ray Testing 
of Welds,”’ not at the time available in printed 
form, Dr.-Ing. R. Berthold said that in X-ray 








be reached. In the course of his lecture, Professor 





* See ENGINEERING, vol. cxxxi, page 446 (1931), 


testing the interpretation of the photographs 
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obtained presented great difficulties. The actual | causes of brittleness in welds. It might be partly or 
meaning of a particular spot found on a photograph, | entirely eliminated by the adoption of suitable 
for example, was sometimes difficult to ascertain. | procedure in welding, or by suitable heat treatment. 
The results of X-ray examinations and those of | Widmanstatten structures possessed a relatively 
fatigue tests could be correlated. Porosity in | high degree of stability, especially those produced 
the weld, as a rule, did not affect the fatigue limit, | from an initially liquid state, and approximating 
but, on the other hand, lack of fusion and laps|to the pearlitic type. Effective means, however, 
had a serious effect. In Germany, codes were in| were available in certain methods of welding, and 
use in which the method of welding to be employed | particularly in normalising heat treatment, in 
was stipulated, and these permitted the adoption of a| order totally to eliminate the Widmanstitten 
factor of safety, in welded structures, of 0-9, as| structure and to form instead the normal cellular 
compared with plate material. Dr. Berthold also | structure. 

dealt at some length with new methods and new Professor C. F. Keel, who opened the discussion, 
\pplications of X-ray testing, and gave particulars | stated that it was well known that the Widman- 
of the procedure employed, using portable apparatus, | stitten structure was a cause of brittleness in 
for the testing of welded’ vessels, railway rolling | welds, and what was required were methods which 
stock, and bridges and other structures. | would hinder the formation of this structure. The 
structure might be produced as a result of over- 


The second communication, namely, that entitled 
heating in the parent metal, and he would like to 


* Report on the Use of X-Rays in the Testing of 


Oxy-Acetylene Welds,” by Messrs. L. C. Percival and 
(’. Coulson-Smith, was presented to the meeting by 
Mr. Percival. The authors stated that it was only 
comparatively recently that the science of radio- 
graphy had been employed in the examination of 
welded materials and the development of welding 
technique. In the present investigation, trials 
had been made on mild-steel weld specimens, one | 
of which had been purposely made in such a manner | 
that cavities and general unsoundness existed. 
After the radiographs had been interpreted it was | 
decided that sections should be taken through the | 
samples at various locations so that an attempt | 
could be made to correlate the indications given by | 
the radiographs with macro-examination. The | 
indications obtained from these tests showed that | 
a very useful purpose would be served if some 
correlative methods were applied to the examination 
of a cylindrical oxy-acetylene welded container. 
The latter was radiographed along the longitudinal | 





|said that it was important to have a transition 


know if this overheating in the region of 1,200 deg. 
C. could be avoided. Dr. H. Holler, who spoke next, 


zone in a weld which should be sufficiently gradual 
to eliminate the possibility of critical areas of 
localised weakness arising. The next speaker, 
Professor A. Portevin, said that the authors had 
referred to two structures, namely, the Widman.- | 
stitten structure proper and a transition product of | 
pearlite and sorbite. The first affected the brittle- | 
ness of the weld and the second the hardness, and | 
thus indirectly the brittleness. In all welds there 
was an overheated zone, but this might be modified 
by employing two methods. In the first place, a 
normalising heat treatment could be given, but this 
would be very difficult in the case of large structures. 
Secondly, grain growth might be avoided and the 
final solidified structure refined by the addition of 
alloying elements such as titanium and vanadium. 
The last speaker, Mr. Gerbault, said that great 





seam and round both circumferential seams, each | stress in the region of the welds could be avoided 
position being numbered. The container had then} by a careful modification of the design of the 
been cut up into sections which had been completely structure asa whole. Ina final comment, Dr. A. B. 
re-radiographed and a number of macro-photographs | Kinzel, one of the chairmen, said that it was per- 
taken. Asa result of their investigation, the authors | fectly possible to make a weld without allowing the 
concluded that radiographs gave a very critical | temperature to rise to 1,200 deg. A paper in which 
picture of the condition of a weld, showing even | the Linde welding process had been described had 
the smallest of blowholes and inclusions. In the| been given at the previous congress in Rome. 
interpretation of radiographs of welds, where the | In this process, carbon was introduced into the metal 
seam had not been levelled flush with the plate,| by using an excess of acetylene in the blowpipe 
however, much care must be taken; a nodule of | flame and the temperature of fusion was thereby 





weld metal might mask, or almost mask, a cavity. 
In cases in which levelling of the weld was not | 
desirable or possible, two radiographs should be | 
taken, at different angles, to avoid the possibility | 
of the coincidences of cavities with excess metal. 
X-ray examination could be employed very advan- 
tageously in the checking and correction of welding 
technique. For this purpose it might prove the 
best existing test, because radiographs could cover 
the whole of a weld, revealing completely its internal | 
condition, and were not obtained by the selection of | 
sections from the whole, as were macrographs and 
micrographs. 

The only speaker in the discussion was Mr. V. 
Kammerer, who asked Dr. Berthold for further 
enlightenment regerding a detail of testing procedure 
referred to in his paper, to which Dr. Berthold | 
suitably replied, 


Tue WIDMANSTATTEN StrRvuctTURE IN WELDs. 


The last contribution considered on Tuesday 
morning, which constituted “‘ A Study of the Wid- 
manstatten Structure in Welds,’ was by Colonel 
N. T. Belaiew and Dr. D. Séférian, and was read by 
the latter. The authors stated that the Widman- 
statten structure might appear in all welding pro- | 
cesses, but the thermal conditions most favourable | 
to the formation of this kind of secondary crystallisa- 
tion were those which were present in oxy-acetylene | 
welding. The structure might be formed from an 
initially liquid state, as in the weld, or from an 
overheated solid state. Two types of structure, 
namely, sorbitic and pearlitic Widmanstitten 
structures, had been distinguished. The formation 
of one or other of these types of structure was 
connected with the elementary chemical composi- 
tion, and under the same welding conditions the 
first type was favoured by an increase in the carbon 


| restored to their exact original shape, the toe of the 


lowered. 
Use oF THE BLOWPIPE IN RAILWAY 
MAINTENANCE. 


At the meeting on Tuesday afternoon, the chair 
was taken by Herr J. Ziist, and the proceedings 
opened with a paper entitled ““ Notes on the Use 
of the Blowpipe in Railway Maintenance,” by Mr. 
Z. Dobrowolski. At the Congress, which was held 
in Rome in 1934, the author described the rebuilding 
of 300 crossings on the Polish railways by this 
method. The results had since proved so successful | 
that the use of the blowpipe had now become general | 
for rail repairs, and oxy-acetylene welding sets were 
at present included in the normal equipment of the | 
permanent-way maintenance services. 





When the | 
method was first applied, the worn rails were 


crossing being rebuilt to a level 0-8 mm. below that 
of the side rails. Owing to the coned shape of the 
wheels, it had, however, been found desirable for the 
toe to be placed about 3mm. lower. Otherwise, the 
toe took all the load, and jolting occurred when the 
wheels left it for the side rails. These impacts were 
especially dangerous at facing points. The side | 
rails also were not built up to their original level, | 
but only to that of the adjoining rails, which had 
undergone a normal amount of wear. 

Until recently, great difficulty had been experi- 
jenced in building up cast-steel frogs at crossings, 
owing to the internal stresses which were set up 
resulting in breakages. This had been overcome by 
adopting the same precautions as when welding 
cast iron; that is, the work was protected against 
| wind, the frog was strongly heated, and the wire 
was melted rather quickly over a large surface. | 
| After the building up had been completed, the | 
| work was again heated, hammered when hot and | 
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ing a crossing was only about 6 per cent. of that of 
replacing it by a new one, and as it resisted wear 
better, the advantage of the method was apparent. 
The rebuilding of rail ends was also highly economi 
cal. Similarly, fish plates could be reconditioned 
at a cost equal to about a quarter of the price of 
new ones. 

Apart from normal wear at the ends, the running 
surfaces of rails often showed defects in the form 
of cavities, cracks, or porosity. Several scores of 
kilometres of such rails had been repaired by oxy- 
acetylene and put back into service, even on main 
lines. The defective rail was first cleaned with a 
brush and the metal then grooved by a cutting 
blowing pipe along the cracks as far as the points 
where the latter completely disappeared. The heat 
caused the cracks to expand and become visible. 
After the grooved surface had been freed from oxide 
and drops of molten metal, the rail was rebuilt 
with special welding rods, each run of from 6 cm. 
to 7 cm. being hammered while hot to the exact 
shape of the rail head. By comparison with other 
methods, oxy-acetylene welding had the advantages 
that the sets could easily be transported and that 
the blowpipe could also be used for cutting and 
heat-treating the metal. 

The chairman announced that the paper would 
be discussed with others on the same subject, and 
called upon M. Georges Claude to deliver a lecture 
on “ Dissolved Acetylene,” which had been inter- 
polated into the proceedings. 


DIssOLVED ACETYLENE. 


M. Claude, who was received with enthusiasm, 
said that perhaps some personal recollections of 
his connection with the discovery and application 
of acetylene might be of interest to his audience. 
In 1896, calcium carbide had just left Moissan’s 
laboratory and had attracted the attention of 
inventors, owing to the ease with which acetylene 
could be generated from it by the simple addition 
of water. An immediate consequence, however, 
was a number of accidents due to the use. both of 
unsuitable water and faulty apparatus. It was 
necessary, therefore, to place acetylene production 
in the hands of scientists. Pictet soon succeeded 
in liquefying the gas by simple compression and 
storing it in bottles, but here again the product was 
highly explosive and it was realised that some other 
method of storage was essential. In 1896, a simple 


| Syphon of soda water had caused a flash of light 


to break upon him (M. Claude). Here, he told 
himself, was a good example of gas storage in an im- 
portant industry. It was true that the gas absorbed 
by the water was not in excess of what could be 
obtained by simple compression, but there was no 
reason why it should not be more, if a solvent with a 
coefficient of solubility greater than unity could be 
found. Working on these lines, the solubility 
of acetylene in alcohol was found by Berthelot 
to be six, a result encouraging enough to set in 
train a methodical research on the solvent properties 
of organic liquids. Acetone and methyl acetate 
were found to have coefficients of twenty-five 
and gave excellent results when pressures of 1() 
atmospheres or 12 atmospheres were used. Of these 
alternatives, acetone was chosen and had been 
employed for forty years almost universally. 
Methyl acetate had been used during the war 
owing to the shortage of acetone, but the results 
had not been good owing to the way it decomposed 
to acetic acid, which attacked the containers. 

Another early difficulty had been that when 
dissolved acetylene was compressed into iron bottles 
it decomposed, owing to the heat of the reaction. 
Experiments by himself and Picard (the true inven- 
tor of cutting by oxygen) showed that the trouble 
lay in the atmosphere above the liquid. If, however, 
this space was filled with porous metal, as suggested 
by Le Chatelier, this drawback was overcome, 
and since then the use of dissolved acetylene had 
greatly developed, though it must be said in a 
different way from what had been expected. In 
fact, though the hopes that acetylene would be 
widely used for lighting had not been realised, 
welding and cutting had come to the rescue. 

One of the great satisfactions of his life, continued 
M. Claude, had been that he had been able to contri- 


content. The structure in question was one of the | shielded from too rapid cooling. The cost of repair- | bute to this progress not only by his discovery of 
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dissolved acetylene, but by the contributions he 
had made to the industrial production of oxygen. 
The latter had been to some extent involuntary 
and was connected with an attempt to manufacture 
carbide otherwise than in the electric furnace. 
He had thought, in fact, that its production could 
be effected more cheaply by the combustion of 
coal in oxygen and, though this process had not 
materialised, his experiments had enabled him 
to find a way of separating oxygen from the air 
and synthesising ammonia. ‘In a word,” con- 
cluded M. Claude, “if the syphon of soda water 
had been suppressed, probably nothing that I 
have done would have been done by me.” 


Re-SURFACING OF WorN CROSSINGS AND RAIL 


BonDInea. 


Having expressed the thanks of the meeting 
to M. Claude for his lecture, the chairman called 
upon Messrs. C. G. Bainbridge and R. E. Dore 
to read their paper on “ Application of Oxy- 
Acetylene Welding to the Re-surfacing of Worn 
Crossings and Permanent-Way Bonding on British 
Railways.” The authors said that, though the 
re-surfacing of railway crossings by the oxy- 
acetylene process was only applied in 1933, it was 
steadily increasing on British railways, and a 
sufficient number of crossings had now been long 
enough in service after treatment to provide reliable 
performance data. From the railway engineer’s 
point of view, the principal advantages of the process 
were that the plant was readily portable, occupied 
little space, and was suitable for use in restricted 
positions. The initial and running costs were 
low. The quality of the deposit had proved reliable, 
there was no detrimental effect on the rail structure, 
and re-surfacing could be carried out without inter- 
rupting the traffic. No grinding or other prepara- 
tion of the surface was necessary and no finishing 
beyond hammer smoothing had been applied to 
crossings re-surfaced up till the present. A carbon- 
chromium-manganese rod was employed. This 
provided a deposit very similar in composition to the 
British standard carbon-steel rails, and embodied 
durability and toughness with a hardness varying 
between 270 and 310 Brinell. It could be hammer- 
forged when hot to give the metal a slightly work- 
hardened and homogeneous structure. The rod 
was deposited by an oxy-acetylene flame with a 
definite excess of acetylene. 

The rightward or backhand technique of welding 
was employed, which enabled the metal to be 
deposited in one layer to the full thickness required. 
The total area to be re-surfaced was divided into 
sections of about 4 sq. in. each, over which the 
deposited metal was worked by a filler rod and laid 
to the full thickness required. After a section had 
been covered, the deposited metal was uniformly 
heated to visible red in daylight and hammered 
level under the blowpipe flame. The results 
obtained over three years’ work had been very 
encouraging and all the crossings that had been 
re-surfaced were still in service. The wear on the 
re-surfaced crossings also appeared to be less than 
on new ones. It had been found that the amount 
of metal deposited per 100 cub. ft. of acetylene 
consumed and the weight of metal deposited per 
hour were more or less constant. In connection 
with the training of welders for this work it had been 
found that a period of from three to six weeks’ 
instruction was necessary and that it was not always 
an advantage to use men with previous welding 
experience. Men accustomed to permanent-way 
work were in fact the most suitable. 

Oxy-acetylene welding had also been adopted 
about a year ago to rail bonding, in place of the 
pressed-in bond. The latter entailed drilling holes 
in the web or flange, with a consequent weakening, 
was costly, and led to a decline in electrical efficiency 
owing to vibration and corrosion. The welded 
bond, which was fixed directly to the head of the 
rail, overcame these difficulties and could also be 
inspected without removing the fish plates. The 
work could also be carried out without interrupting 
the traffic. 


Microscopic examination and physical tests 


showed that the adherence of the bond to the rail 
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resistance of 6 ft. of unbroken rail with two 3-ft. 
lengths of rail connected by a single welded bond, 
and also with similar lengths of rail connected by a 
double pressed-in bond with {-in. plugs, the fish 
plates being disconnected in each case, showed 
resistances of 63-6, 68-7 and 52-1 microhms re- 
spectively. It should, however, be borne in mind 
that the distance between the points of attachment 
of the welded bond was only 4 in., compared with 
9} in. for the double-pressed bond. It was found 
that conductor rail bonds, traction bonds and signal 
bonds took 12 minutes, 4-5 minutes and 3 minutes 
to weld, respectively. 


Po.tisH Gas-WELDED Rau. JOINT. 


The next paper was by MM. F. Golling and 
P. Tulacz, and was entitled «The Polish Type of 
Gas-Welded Rail Joint: Laboratory Tests and 
Practical Applications.’’ The authors stated that 
they had devised a rail joint welded with the 
oxy-acetylene blowpipe, a characteristic of which 
was that the entire head of the rail was welded 
after preliminary chamfering and that the sole 
plate consisted of a sleeve welded to the web. 
The middle portion of this sleeve was cut away 
clear of the web so as to interrupt the weld and 
to form an elastic band which would absorb the 
impact. As these joints soon began to exhibit 
cracks below the head of the rail and also at the 
inner ends of the welds, close to the unwelded 
portion of the sleeve, the cut-away portion was 
placed underneath the web and the sleeve itself 
was considerably shortened. The rail itself was 
of hard steel with a high carbon content, and to 
reduce the resistance to fatigue in the transition 
zone, the butt weld employed was protected and 
reinforced. 

Tests showed that the fatigue strength of the rails 
now in use was as high as 30 kg. per square milli- 
metre, while under normal conditions, in a good weld, 
it was difficult to make sure of a strength exceeding 
from 10 kg. to 14 kg. per square millimetre. For this 
reason the fatigue stress allowed in the flange weld 
was 10 kg. per square millimetre, and, to approximate 
to the strength of the continuous rail, the welded 
joint must be provided with sufficient reinforcement 
to give at least 20 kg. per square millimetre. This 
reinforcement must be applied so that sudden 
changes of stress at its ends were avoided. This 
was effected by making the sole of 40-kg. per square 
millimetre steel plate and arranging a gradual 
change of section and therefore of stress incidence 
over the reinforcement, which was only 100 mm. 
long. Practice had confirmed the correctness of 
this design. Static bending and fatigue tests 
had shown that when, in the case of a badly 
executed weld, the elastic limit of the sole plate 
material was reached, breakage first occurred in 
the neighbourhood of the weld and it was not until 
later that cracks arose in the sole. These occurred 
first in the middle and upper portions, so that 
warning was given that the joint needed repair. 
This repair could be made without removing the 
rail. 

Tests applied to the authors’ joint, both in Poland 
and at Budapest, proved it to have a much higher 
resistance than the alumino-thermic joint and 
the arc welded joint under the same condition. 
A considerable degree of resistance to impact was 
retained even after the rail flange had been broken. 
The strength of the joint under fatigue test was 
found to be 19 kg. per square millimetre, and it 
successfully withstood the sharp and prolonged 
frost of the winter of 1934-35. 

At the conclusion of this paper the chairman 
announced that all three communications presented 
that afternoon were open for discussion. None of 
the audience volunteering to speak, however, the 
meeting was adjourned. 


Oxy-ACETYLENE PROCESSES ON JAPANESE 
RAILWAYS. 


A paper included in the programme for Tuesday 
afternoon, but not read owing to the absence of 
the authors, was entitled ‘“ The Use of Oxy-Acety- 
lene Welding and Oxygen Cutting on Japanese 
Railways.” Messrs. H. Shibata and 8. Otsuka, 





was particularly good and there was no detrimental 
efiect on the rail metal. 


Tests comparing the | 


who contributed this paper, said that oxy-acetylene 
welding and oxygen cutting were being largely 
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used in Japan for the repair of railway rolling stock 
and this application would increase as the number 
of steel carriages and wagons became larger. The 
consumption of oxygen was increasing year by year, 
though that of carbide had not progressed in step, 
owing to the considerable adoption of electric 
welding. To prevent a wastage of oxygen 4 suit- 
able code of cutting practice had been prepared, and 
the workmen were given instruction both by lectures 
and printed matter. As regards specific applica- 
tions, breakages in important parts of a cylinder 
or steam chest were, wherever possible, rebuilt by 
gas welding, after pre-heating with charcoal, but 
small cracks in unimportant positions were welded 
electrically without pre-heating. When occasion 
arose for replacing or repairing boiler plates, the 
affected parts, as well as the stays and rivets, were 
cut out by gas and the welding was done either by 
oxy-acetylene or electrically. The former was 
usually employed in the fire box owing to the 
limited space. Large smoke stacks were cut and 
repaired by gas on the grounds of economy, while 
as regards water tanks on tenders, the usual practice 
was to cut out the corroded parts by gas and to 
weld in new electrically. Electric welding was 
largely employed in the construction of passenger 
coaches, gas only being employed for joints between 
steel and brass or brass and brass. Gas cutting was, 
however, employed for breaking up rolling stock, 
and welding by this method was also used to build 
up wear on couplings and brakes. This enabled 
the work to be hammered during the process and 
reduced the amount of machining mecessary, 80 
that from this point of view it was superior to electric 
welding. Codes for carrying out oxy-acetylene 
cutting and for the prevention of accidents, arising 
from the faulty handling of oxygen bottles, acety- 
lene generators and carbide, had been prepared. 


SHRINKAGES IN Fusion WELDING. 


The chair was taken at the morning session on 
Wednesday, June 10, by Captain R. M. Heiden- 
stein, who called upon Mr. 8. A. Eskilson to read 
his paper entitled “‘ Shrinkages and Shrink Stresses 
in Fusion Welding.” In this paper, the author 
said that as the tensile strength of iron at tempera- 
tures above 700 deg. C., at which temperature 
about half the shrinkage had taken place, was 
very small, the shrinkage of the gas weld took 
place within a plastic range about 75 per cent. 
wider than that of the arc weld. The total shrinkage 
of iron from a molten state to room temperature 
was 3-5 per cent. The shrinkage of the iron that 
had been fused during welding could, therefore, be 
calculated. The value arrived at was only about 
} to } of the size of the transversal shrinkage. 
This was due to the displacement of the joint edges 
towards the joint on account of heating. A short 
gas-welded tack shrank 80 per cent. more than 
an arc-welded one. The gas-welded specimens 
swelled across the joint during welding, whereas the 
arc-welded ones rapidly shrank across the weld. 
The cause of transversal bending shrinkage, that is, 
the bending effect caused on the edge of the joint 
by a transversal shrinkage unevenly distributed 
along the weld, was chiefly the non-uniform width 
of the joint and tack weld. Trials with a gas 
weld with wedge opening and a tacked arc weld 
showed greater shrinkage and greater shrink stresses 
in the middle of the are weld than for the gas weld. 
The greater the number of runs applied, the greater 
was the turning shrinkage, that is, the turning 
effect caused on the edge of the joint by a trans- 
versal shrinkage unevenly distributed in the 
direction of the depth of the weld. With regard to 
turning bending shrinkage, i.e., the bending and 
turning effect caused on the edge of the joint by 
a transversal shrinkage of the type described, 
trials had been carried out partly with divided 
plates and partly by measuring the shrinkage at 
a slit. In both cases, the arc weld showed much 
higher values of shrinkage and stresses than the 
gas weld. Only an ere weld placed freely and 
built up with one run showed a smaller longitudinal 
shrinkage than a gas weld. When firmly fixed, the 
longitudinal shrinkage was small, but the stresses 
caused by the shrinkage were great. The longi- 
tudinal bending shrinkage, i.e., the bending effect 





caused by the longitudinal shrinkage, was about 
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twice as great for the arc weld as for the gas weld. | 
The effect of this shrinkage was also much greater | 
for the arc weld, with the same amount of filler 
metal deposited. Tools, by the use of which trans- 
versal bending shrinkage could be avoided, were | 
described in the paper. These consisted of joint | 
clamps by means of which the joint was fixed 
before welding, and of a joint adjuster by which 
the width of the joint was kept uniform as welding 
proceeded. If the size of the transversal shrinkage 
were known, the joint could be arranged so that 
the work piece, after welding, would take a pre- 
determined shape. In this way it was also possible | 
to prevent stresses caused by transversal shrinkage. 
Further research work in this direction was, how- 
ever, very desirable. 





Dr. P. Schoenmaker, who opened the discussion, 
said that while he did not doubt the impartiality 
of those making the tests referred to in the paper, | 
he thought that it would have been more satisfac- 
tory if they had been carried out by a firm more 
accustomed to electric welding, and that in this 
case the results might have been rather different. 
The large number of runs referred to in the paper, 
for example, were now rather unusual, and with 
a smaller number of runs the shrinkage was less. 
He observed that the shrinkage was a function of 
the width of the plate, which influenced the distribu- 
tion of the heat, and it would appear from this 
that gas welding was not so suitable for large 
plates, Referring to the relative cross sections of 
electric and gas welds, the latter was about four 
times as great, and this would have a considerable 
effect on the heat distribution and shrinkage. 





Dr. H. Holler, also referring to the question of 
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size of the electrodes used for the electric welding 
referred to in the paper were according to the 
recommendations of firms engaged in this particular 
branch of the industry. 


Creep Limits. 

For the second paper taken at this session, 
entitled ‘“‘ TheCreep Limit of Oxy-Acetylene Welds,” 
by Professor C. F. Keel, the chair was taken by 
Dr. Holler. In this paper, the author gave curves 


showing the tensile strength, creep limit, elastic | 
limit, limit of proportionality and elongation after | 


breakage for various mild steels on a temperature 
base. In the last few years, observations had dis- 
closed a property of steel not previously suspected, 
that at high temperatures it continued to extend 
under a steady load, or crept, although the stress 
might only be moderate and well below the elastic 
limit, or even below the fatigue strength. The 
velocity of creep depended on the stress and tempera- 
ture. Roe and Eickinger had shown that the 
extension due to creep was composed of three added 
terms, the elastic elongation, the plastic elongation 
under restraint, and the unrestrained plastic 
elongation. A pipe or steam boiler operating at 
high temperatures continued, strictly speaking, to 
extend more and more, even though subject to 
only moderate stress. The thickness of the shell 
should be calculated so that this extension remained 
within permissible limits even after years of service. 
The author then gave an account of experiments 
designed to determine the creep velocity and per- 
missible stress in oxy-acetylene weld seams at high 
temperatures by endurance tests. The test pieces 
were taken from oxy-acetylene butt welds in boiler 


the impartiality of the tests, said that it was to | Plates 10 mm. thick, the specimens being cut at| 
be regretted that they were carried out by a commer- | Tight-angles to the run of the weld. The plate was) 


cial firm. They would possibly have carried more | St 42 steel, and the weld metal was steel containing 
weight had they been made by an impartial|®-19 per cent. carbon, 0-80 per cent. manganese, 
authority. The speaker then referred to the | and 0-30 per cent. silicon. Summarising the results, 
thickness of the electrodes used, and said that | the author stated that it could be inferred from the 
tests had shown that electrodes up to 10 mm. did| teport of the Swiss Federal Laboratory for Testing 
not give such good results, and were now aban-| Materials that the creep limit in cast steel amounted 
doned. The great danger in welding lay in the|to 14-8 kg. per square millimetre at 400 deg. C., 
concentration of the heat at particular points, | and 4-2 kg. per square millimetre at 500 deg. C. 
the effects being more easily obtained with gas |The values obtained in the experiments described 
than with are welding. In Germany, certain types | for butt-welded connections in mild steel were 
of weld were now usually effected electrically, the | 10-8 kg. per square millimetre up to 400 deg. C., 
joint afterwards being annealed by the use of the | and 3-2 kg. per square millimetre up to 500 deg. C. 
blowpipe, and this afforded a good example of | No breakage oceurred in any of the experiments. 
how the two processes might be regarded as comple-| It could therefore be concluded that butt welds 
mentary rather than competitive. | made by oxy-acetylene had a creep strength amount- 
Dr. Unsiger said that in the practical welding | ing to between about 70 per cent. and 75 per cent. 
of large plates, the preparation of the edges was of | of that of cast steel. 
great importance. He had found that double-| The paper was followed by a brief discussion. 
sided welding was very advantageous in such| The chairman said that the paper opened up an 
In the welding of 10-mm. plates, the edges | entirely new field in the application of welding, 
were no longer chamfered, but butted together,|a field which would have great importance in the 
a practice which had almost entirely eliminated | future. Monsieur Gerteaux said that there was a 
troubles from shrinkage stresses. tendency to abandon the use of mild steel in favour 


cases. 


Mr. Donkin said that the results given in the | 
paper were perhaps open to misinterpretation. In 
electric welding the heat was highly concentrated, 
while in gas welding the greater spread of the heat 
caused the plate to be warmed up over its entire | 
surface. In large pieces of work, however, there | 
would still be cold metal which would cause differ- | 
ential stresses to be set up. The smaller spread 
of the heat in electric welding was, therefore, of | 


of special steels for boiler construction, and research 
was needed with a view to the discovery of easily- 
welded steels having good mechanical properties 
when hot. Herr Kaumerer said that the paper did 
not contain comparisons between the parent and 
welding metals regarding creep effects. The 
chairman stated that with good welding, there was 


no need to fear that the weld metal would behave | 


any worse than the parent metal, either with regard 


great advantage in welding large structures. He | to creep or other mechanical effects. 
thought that the properties of the welding metal | 
itself had hardly been sufficiently stressed in the 
paper, as this might appreciably affect the results | 
obtained. lentitled “ Alloying Elements in Welding Rods,” 

Dr. H. Holler, speaking again, expanded his| by Dr. A. B. Kinzel. In this paper, the author 
previous remarks by stating that although electrodes | stated that silicon, manganese, chromium, nickel, 
as large as 10 mm. had been found unsatisfactory, | molybdenum, zirconium, phosphorus and columbium 
the use of electrodes 7 mm. or 8 mm. in diameter| comprised the most important elements in the 
was definitely increasing. He added that it was of | modern improved welding rods. Of these, silicon 
great importance to know whether the edges of | was outstanding for its deoxidising action in steel 
the plates were free or restrained, as this deter-| and copper welding and for its additional benefits 
mined the characteristics of the weld. | in aluminium welding. Manganese gave additional 

In replying to the discussion, the author stated | deoxidation, and the manganese oxides formed 
that the manner in which the welding was carried | desirable slags with silica. Chromium, nickel and 
out was fully described in the paper, and he need | molybdenum strengthened deposited ferrous metal, 
not therefore refer to it again. He would like to| and zirconium was an almost universal cleansing 
point out that he had himself recommended that agent. Phosphorus produced fluidity both in 
tests of a more official character should be carried | cast-irons and copper-base alloys, and columbium 
out, Both the preparation of the edges and the | removed carbon from solid solution in iron. These 


Wetpine Rops. 


The final paper taken at the morning session was 
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were the major effects. ‘These elements, in conjunc- 
tion with principles properly applied, had resulted 

| in major technical and commercial achievements. 
| We could look forward, however, to important 
| additions to the list of alloying elements with new 
combinations, which would result in further 
improvements. 

| Only one speaker, Mr. Hignet, spoke on this 
| paper. He took exception to three points men- 
| tioned in the paper, that silicon was a most 
important deoxidising agent in welding copper, 
that inter-granular oxidisation occurred in alumin- 
ium, and that columbium fulfilled the claims made 
for it. The speaker was of opinion that silicon, 
used with deoxidised copper, was definitely bad ; 
he had never seen inter-granular oxidisation of 
aluminium ; and while columbium was suitable for 
use with a single metal, it would not help in the case 
of intersecting welds of two metals. 

In reply, the author said that columbium had 
been referred to very specifically and precisely in 
the paper. There was no doubt at all that it was 
successful in the case of cross welds, and if failure 
occurred, it was due to improper analysis of the rod. 
Regarding the welding of aluminium, cracks next 
to the weld occurred very frequently, due to oxide 
penetration. They could be eliminated by the 
avoidance of tension in cooling, which could be 
effected by the presence of silicon. If Mr. Hignet 
had had disappointing results with columbium, it 
was because he had not had the proper rods. 


(To be continued.) 











THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS AT YORK. 


THe Summer Meeting of The Institution of 
Mechanical Engineers this year has been held for 
the first time at York, a city rich in historical 
associations and, as such, generally identified 
with what are popularly known as antiquities, 
rather than with industry, though occupying a 
situation convenient of access to areas mainly 
devoted to manufactures. Members were, there- 
fore, able to enjoy the amenities of an ancient city 
set in rural surroundings without being unduly 
isolated from matters of professional interest. 
Further, the paper presented to the meeting dealt 
with a branch of industry so recently developed 
that its potentialities cannot yet be accurately 
assessed, but which appear to be very great. The 
atmosphere of the gathering thus conveyed not only 
a sense of the partially-effaced traces of a remote 
and changing past, but also included indications 
of continued flux. 

Beginning with an informal social assembly on the 
evening of Monday, June 8, the meeting was officially 
constituted on the morning of Tuesday, June 9, 
with a reception by the Right Hon. The Lord Mayor 
of York, Councillor William Henry Shaw, J.P., and 
the members of the York Reception Committee. 
His worship, in proffering a welcome to the Institu- 
tion from the Corporation and citizens of York, 
assured it of the warmth and sincerity of that 
| welcome, though the visit had been so long delayed, 
and then briefly alluded to the national importance 
of the history of the City and the modernity of its 
civie undertakings. The President of the Institu- 
tion, Mr. Herbert N. Gresley, C.B.E., D.Sc., in 


| response, commenced by reading a letter from the 


Keeper of the Privy Purse, Lord Clive Wigram, 
dated May 29, 1936, to the effect that H.M. King 
Edward VIII had been graciously pleased to grant his 
patronage to The Institution of Mechanical Engin- 
eers. Mr. Gresley then proposed that the Council 
be authorised to send a letter of respectful and 
appreciative acknowledgment, this motion being 
unanimously and enthusiastically carried. Mr. 
Gresley then said that many of the members were 
no strangers to the city. It seemed to him to 
be a particularly appropriate centre for the meet- 
ing, as it was midway between the industrial 
centres of Sheffield, Leeds, and the South-West of 
the county, and those of the Humber and Tees. 
In recent years the district had suffered very con- 
siderably from the depression, and it was gratifying 
to read that there was now a great decrease in the 
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number of unemployed in the North-East of 
England. 

At this stage the Lord Mayor and his party retired, 
together with the ladies attending the meeting. 
The Lord Mayor was accompanied by the Sheriff of 
York, Mr. C. F. Sanderson, the Town Clerk, Mr. 
Reginald Anderson, and Mr. James Hopwood, J.P., 
Chairman of the Executive Committee of the York 
Reception Committee. The meeting then resolved 
into an ordinary general meeting of the Institution, 
and after the secretary had read the minutes of the 
preceding meeting, and a telegram of good wishes 
from Sir John Aspinall, Past President, had been 
communicated, Mr. Gresley called upon Mr. F. E. 
Smith, M.A., Chief Engineer, I.C.I. (Fertiliser and 
Synthetic Products), Limited, to read a paper 
entitled ‘‘ Plant for the Production of Petrol by the 
Hydrogenation of Bituminous Coal.” An abridg- 
ment of the paper was commenced on page 648, 
ante, and is concluded on page 680 of this issue. 
It was listened to with close attention, but, as 
Mr. Gresley pointed out in proposing a vote of 
thanks to the author, could not be adequately 
discussed in the short time available. A resolution 
was then passed according a vote of thanks to a 
number of individuals and organisations who were 
dispensing hospitality of various kinds to the 
members. During the reading of the paper, the 
ladies of the party visited York Minster, under 
the kind and informative guidance of the Dean, 
the Very Rev. H. N. Bate, D.D. 

The afternoon of Tuesday was set apart for a 
number of visits to works in York, for there are 
a number of concerns. carrying on successfully, 
though unobtrusively as far as the City’s amenities 
are concerned. One party visited the works of 
Messrs, Adams-Hydraulics, Limited, Peasholme 
Green, a firm which specialises in plant for sewage 
disposal, of which plant a wide range is made. 
Another group of members visited the Buckingham 
Works of Messrs. Cooke, Troughton and Simms, 
Limited. The products of the firm are, in the 
main, microscopes, surveying and precision instru- 
ments and fire-control instruments, but the earlier 
occupation of astronomical instrument making 
is still carried on. A third party inspected the 
processes of fine printing in black and colour by 
letterpress and offset lithography at the works 
of Messrs. Ben Johnson and Company, Limited, 
Poppleton-road. 

For those interested in railway matters two visits 
were arranged. One of these, to the Carriage 
Works of the London and North Eastern Railway 
Company, was conducted by the president, Mr. H. N. 
Gresley, in his capacity of Chief Mechanical Engineer 
to the railway company, and demonstrated the 
continual improvements made in the rolling stock. 
The other visit consisted of an inspection and 
demonstration of the new colour-light signalling 
installation on the widened main line between 
York and Northallerton and the electrical signal 
cabin at Thirsk. Members were taken over the 
line in an inspection coach by the engineer-in-charge, 
Dr. John Miller, B.E. Of the other alternative 
visits one consisted of an inspection of the extensive 
chocolate and cocoa works of Messrs. Rowntree and 
Company. Another visit was one made to the 
brewing establishment of Messrs. John Smith’s 
Tadcaster Brewery Company, at Tadcaster, the 
party being shown the modern hygienic and scientific 
processes involved in brewing ales, beers, &c. 
In addition to these organised visits a number of 
works in York were thrown open for individual 
Visits, e.g., Messrs. The Armstrong Oiler Company, 
Tanner’s Moat; Messrs. National Glass Works, 
Fishergate; Messrs. Anglo-Scottish Beet Sugar 
Corporation, Poppleton; Messrs. John J. Hunt, 
Ebor Brewery, Aldwark ; The York Gas Company ; 
The York Waterworks Company ; the City of York 
Electricity Works ; the London and North Eastern 
Railway Company's Signalling School; the York 
Technical Institute; and the Railway Museum. 
On the evening of Tuesday the members and ladies 
attended a reception and dance in the Exhibition 
Buildings by kind invitation of the Right Hon. the 
Lord Mayor of York, the Lady Mayoress, and the 
Corporation of York, the party being generously 
entertained. 

Wednesday, June 10, was set apart for three 
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whole-day visits. The group attending one o1 these 
went no farther than York itself, the visit by no 
means exhausting the interesting buildings of the 
city, and terminating with an inspection of the 
main chocolate works of Messrs. Joseph Terry 
and Sons, Limited, at Bishopsthorpe-road, a 
modern building devoted to the finishing of the 
products of the old factory. Doncaster was the 
destination of a large party, one of three visits 
arranged for them being to the locomotive and 
carriage works of the London and North Eastern 
Railway Company. Naturally, on this visit Mr. 
Gresley took charge, and the members thus enjoyed 
privileges but rarely accorded. A considerable 
amount of reorganisation has recently been effected 
at these works, both on the construction and repair 
sides. The party saw, amongst other things, the 
new flanging shop containing three furnaces and 
three hydraulic presses, and the number of modern 
high-production machine tools recently installed 
was generally very evident. Two new locomotives 
were also to be seen, viz., the streamlined 2-8-2 type 
expressengine Lord President, of 160 tons total weight, 
and the mixed-traffic 2-6-2 type tender engine Green 
Arrow, of 146 tons. Some 2-6-2 type passenger 
side-tank engines for suburban traffic were also seen 
in course of construction. In the afternoon, some 
of the party went over two glass works at Kirk 
Sandall, viz., that of Messrs. Pilkington Brothers, 
and that of Messrs. The Rockware Glass Syndicate. 
Many of the ladies of the party took advantage of 
an excursion by motor coach through “ The 
Dukeries ”’ district. 

The third of the whole-day visits, on Wednesday, 
was to Sheffield. In the morning the whole of 
the members comprising this party paid a visit to 
a portion of the extensive Atlas and Norfolk works of 
Messrs. Thomas Firth and John Brown, Limited, the 
Local Director, Mr. G. E. Wolstenholme, being in 
charge. The visit, broadly speaking, touched the 
extremes of the firm’s numerous activities, at one 
time the visitors being impressed with the meticulous 
care taken in the analysis and heat-treatment of the 
alloy steels for engineers’ tools, and at another 
by the forging and machining of heavy boiler 
drums. After luncheon at the works, the party 
divided, some remaining at Messrs. Firth and 
Brown’s, and others proceeding to the East Hecla 
Works of Messrs. Hadfields, Limited, where the 
several processes of casting and rolling such steels 
as the “ Era”’ manganese steel, silicon steel, &c., 
were witnessed. The hardness of the former was 
well demonstrated in the machining processes of the 
large dredger-bucket, railway point, and stone- 
crusher castings in the shops, this being effected 
by grinding only. A second group went on to 
Rotherham, where the works of Messrs. The Park 
Gate Iron and Steel Company, Limited, were 
inspected. As is well known, this works has 
long been identified with the rolling of steel, and 
the party did not expect to find the large outputs 
of pig-iron, crushed slag, tarred slag, and bricks 
which were also in evidence. A party of ladies 
were taken by motor coach through the picturesque 
scenery of the Lower Peak District. In addition 
to these organised visits, the gold and silverplate 
and cutlery works of Messrs. Mappin and Webb, 
Limited, Sheffield, were kindly thrown open for 
individual visits. 

The Institution dinner took place on the evening 
of Wednesday in the Exhibition Rooms, by kind 
permission of the York Corporation. The guests 
were received by the president and Miss Violet 
Gresley, Mr. Gresley, of course, subsequently taking 
the chair at the dinner. Owing to a dance having 
been arranged to follow the dinner, the toast list 
was not so long as is customary. The speeches were, 
moreover, of less professional tenor than usual. 
After the loyal toasts had been rendered, Lieut.- 
Colonel E. Kitson Clark, T.D. (past-president), 
proposed the health of “‘ The City of York ” in his 
witty and scholarly manner, and this was acknow- 
ledged by the Right Hon. the Lord Mayor of 
York, Councillor William Henry Shaw, J.P., in a 
speech enlivened with humour, outlining the cor- 
porate activities of the city, allusion being made to 
the new aerodrome which he was shortly to open. 
“The Institution of Mechanical Engineers” was 








proposed by Mr. William Whitelaw, LL.D., chair- 
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man of the London and North Eastern Railway 
Company, in an interesting speech dealing, in part, 
with the work of George Stephenson on the Stockton 
and Darlington Railway. Mr. Gresley, in his 
acknowledgment, also referred to early railway 
history in connection with the Rainhill trials, and 
concluded by an appeal to the older members of the 
Institution to encourage the younger members of 
the graduate and student classes. 

Thursday, June 11, was set apart for whole-day 
visits to Leeds and Huddersfield, Hull and Billing- 
ham. The visit to Billingham was, of course, to the 
works of Messrs. Imperial Chemical Industries, 
Limited. This visit was made under the guidance 
of the chief engineer, Mr. F. E. Smith, M.A., the 
abstract of whose paper, above referred to, will give 
some idea of the plant that was seen. The visit to 
Hull provided alternatives. One party, on reaching 
Hull, embarked on the P.S. Wingfield Castle, by 
kind invitation of the London and North Eastern 
Railway Company, for a trip on the River Humber 
to Grimsby, where the company’s new fish dock was 
inspected. Other parties went on one of the 
following visits: the works of Messrs. Ideal Boilers 
and Radiators, Limited, Hull, and the factory of 
Messrs. Reckitt and Sons, Limited, Hull, firms 
whose products are well known; two works of 
Messrs. Tarran Industries, Limited, Hull, of which 
one is employed on the manufacture for the build- 
ing trade of artificial stone and the other joinery 
products; the cement works and laboratory of 
Messrs. G. and T. Earle, Limited, Melton; the 
works of Messrs. The Blackburn Aeroplane and 
Motor Company, Limited, Brough; and _ the 
Alexandra Dock and King George V Dock. The 
excavator works of Messrs, Priestman Brothers, 
Holderness Foundry, was open for individual visits, 

The party visiting Huddersfield and Leeds had 
also a number of alternatives. In the morning, at 
Huddersfield, one group went to the Britannia 
works of Messrs. Hopkinsons, Limited. Although 
the firm has established a world-wide reputation 
for the manufacture of boiler mountings in great 
variety, some of the party appeared to be unaware 
that it also made electrically-operated engine-room 
telegraphs, the Hopkinson-Carlstedt regulator and 
centrifugal oil purifiers. A group of members 
went to the Park Works of Messrs. David Brown 
and Sons (Hudd.), Limited, where under the guid- 
ance of the managing director, Mr. David Brown, 
the processes of cutting helical, bevel and worm 
gears was fully demonstrated. 

At Leeds, a number of alternative visits had been 
organised. These included inspection of the manu- 
facture of copper tubes at the works of Messrs. 
The Yorkshire Copper Works, Limited ; the manu- 
facture of textiles at the Wellington Mills of Messrs. 
W. E. Yates; the manufacture of locomotives 
and tractors at the works of Messrs. John Fowler 
and Company, Leathly-road ; of textile machinery 
at the Wellington foundry of Messrs. Fairbairn, 
Lawson, Combe, Barbour, Limited; of clothing at 
the Hudson-road Mills of Messrs. Montague Burton, 
Limited ; and of wrapping machinery at the Dews- 
bury-road works of Messrs. The Forgrove Machinery 
Company. This last visit was of particular interest 
in view of Mr. Frederick Grover’s recent paper read 
before the Institution, for which reference may be 
made to page 358, ante. Works in Leeds open for 
individual visits included the printing machinery 
works of Messrs. R. W. Crabtree and Sons, Limited, 
Water-lane ; the locomotive works of Messrs. The 
Hunslet Engine Company, Limited, Jack-lane ; the 
Kirkstall Power Station of the City of Leeds Elec- 
tricity Works; the City of Leeds Gasworks 
at Meadow-lane; the distribution depot at 
Bridge-street ; and the printing establishment of 
Messrs. The Yorkshire Conservative Newspaper 
Company, Albion-street. The ladies’ excursion for 
Thursday afternoon consisted of a visit to Harewood 
House, by kind invitation of the Right Hon. The 
Earl of Harewood, K.G. 

On the evening of Thursday a reception and dance 
took place by kind invitation of the Yorkshire 
Branch Committee. The guests were received by 
the chairman of the Branch, Dr. H. W. Swift, M.A., 
and by Mrs, Swift, in the eighteenth-century 
Assembly Rooms of the City, and a delightful 





programme of music and other entertainments was 
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provided. The closing day of the meeting, Friday, 
June 12, was, in accordance with precedent, devoted 
entirely to excursions, of which two, both by motor 
coach, were arranged. One of these visits was a 
tour embracing Rievaulx Abbey, under the guidance 
of Lieut.-Colonel E. Kitson Clark, T.D., thence to 
Ripon, where the party was taken over the cathedral 
by the Dean, the Very Rev. Charles Mansfield 
Owen, V.D., and finally to Fountains Abbey, where 
Dr. Charles H. Moody, C.B.E., kindly acted as 
guide. } 

The other visit was to Scarborough and Whitby, 
the Abbey at the latter place being shown 
by Mr. Hugh P. Kendall. The meeting has proved | 
in every way a happy one, some general erypenrd 





made upon it referring to the bigh degree of hospi- 
tality experienced at the various works visited and 
the smoothness of the working arrangements for the | 
several visits and functions. This latter is, however, | 
nothing new, as the excellent organising abilities | 
of the Institution secretary's staff have been long 
recognised, but appreciative mention may be 
fittingly made of the valuable assistance given by | 
the honorary local secretary, Principal Thomas H. 
Jones, M.Sc.Tech. of the York Technical Institute. 








THE LATE MR. ALFRED DE GLEHN. 


Britisn railway engineers, especially those who 
remember the controversy which surrounded the 
introduction of compounding on locomotives some half 
century ago, will learn with regret of the death of 
Alfred George de Glehn, which occurred at Mulhouse, 
Alsace, on the 8th inst. Mr. de Glehn was the son of 
Robert von Glehn, who came from the Baltic provinces 
and settled in England. Alfred, the subject of our 
memoir, was, we believe, born at Sydenham, 88 years 
ago, but when he settled in France he changed his 
name to de Glehn. He eventually became technical 
head of the Société Alsacienne at Belfort, and it was 
in this capacity that he was responsible for the design 
and construction of the first four-cylinder compound | 
locomotive put into service on the Chemins de Fer 
du Nord in 1886.. This was a few years after the late 
Mr. F. W. Webb, of the London and North Western 
Railway, designed and built the “ Experiment” at 
Crewe, the actual date being 1881-1882. The Experi- | 
ment was Webb's first three-cylinder compound, the 
exhaust from two outside high-pressure cylinders being 
utilised in a single inside low-pressure cylinder. As | 
many will remember, the driving wheels were not | 
coupled and some trouble was experienced with slipping. | 
Although a large number of engines of this type were 
put into service they cannot be said to have been a | 
great success and were eventually superseded as train 
loads increased, 

The first de Glehn engine for the Nord Railway, 
No, 701, had two inside high-pressure cylinders driving | 
the two forward driving wheels through a crank axle 
and two outside low-pressure cylinders driving the rear 
driving wheels by outside crank pins. The wheels in 
this case also were not coupled. This engine, however, 
gave excellent results, including low fuel consumption, 
good operation, and low maintenance costs, so that the 
Nord Company decided in 1890 to order two additional 
engines of the same general type, incorporating certain 
improvements made as a result of operating experience. 
l'hey were designed by Mr, de Glehn in collaboration with 
M. du Bosquet, chief engineer of the Nord Company, 
and were put into service in 1891. These engines gave 
complete satisfaction and the general characteristics 
of the design were utilised by several railway com- 
panies in France, as well as in other countries. One 
constructed at the Belfort works and erected at Swindon 
was put into service on the Great Western Railway in 
1903, and two others, rather larger, were commissioned 
two vears later, They proved, we believe, satisfactory 
for the operating conditions then prevailing. 

In comparison with the original Nord No. 701 engine, 
the later models had a more powerful boiler with a 
deeper firebox and the rear driving axle was located 
behind and not beneath the firebox ; the two driving 
axles were coupled to reduce slipping at starting ; 
arrangements were made to supply high-pressure steam 
to the low-pressure cylinders when required ; and the 
high-pressure cylinders were located outside the frames 
near the centre of the engine, the low-pressure cylinders 
being of the inside type located under the smoke box. 

It may be of interest to mention here that a de Glehn 
\tlantic-type engine, owned by the Pennsylvania Rail- 
road Company, and built to the designs of Messrs. de 
(Glehn and du Bosquet by the Société Alsacienne at 
Belfort, was one of a number tested at the St. Louis 
Exhibition in 1904, and subsequently subjected to a 
series of more elaborate tests at Altoona. In the 
St. Louis tests, the de Glehn engine gave the lowest coal 
consumption per dynamometer horse-power hour at 
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|during the war, and a 
| Fellow of the Royal Society. 
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80 r.p.m., the figure being 2-2 Ib. at about 440 dynamo- 
meter horse-puwer. 
Mr. de Glehn had lived in retirement at Mulhouse for 
several years, and during the war he had the misfortune 
of seeing his house used by the invading German Army, 
though he must have derived considerable satisfaction 
from the restoration of the province to France. His 


important part he played in the development of the 
steam locomotive. 








THE LATE SIR GEORGE HADCOCK, 
K.B.E., F.R.S. 

WE regret to record the death of Sir George Hadcock, 
K.B.E., F.R.S., which occurred at Bognor Regis on 
Thursday, June 4, at the age of seventy-five. Sir 
George had for many years been connected with the 
gunnery department of Messrs. Sir W. G. Armstrong, | 
Whitworth and Company, Limited, and had done a} 
great deal of original work in the science of ballistics. | 

Albert George Hadcock was born in Nottingham- | 
shire on March 22, 1861, and after leaving school joined 
the ranks of the Royal Artillery. Before very long, 
however, he obtained commissioned rank, as quarter- | 
master and honorary second-lieutenant, and though 
he left the Regular Army in 1889 he continued his 
connection with the Territorial Force until the end of 
1919, being successively captain in the Ist Northum- 
berland Artillery Volunteers, major commanding the | 
Ist Northumberland Battery in 1898, and lieutenant- 
colonel commanding the Ist Northumberland Brigade 
(Territorial Force) from 1910 to 1914. From 1910 to 


death at the ripe age of 88 serves as a reminder of 


| 1919, he was also a military member of the Northumber- 


land Territorial Force Association. 

During the time he was in the Regular Army. 
Hadcock showed a keen interest in mathematics and 
succeeded in becoming a Whitworth Scholar in 1881. 
In 1889 he joined the staff of Sir W. G. Armstrong, 
Whitworth and Company, Limited, at Elswick, where | 
he was appointed personal assistant to Sir Andrew 
Subsequently he occupied posts as proof | 
officer, head of the inspection department, and manager 
of the gun shops, while at a later date he was made 
responsible for the design and development of guns, 


|gun mountings, shells and fuses, both military and 


naval. On Sir Andrew’s death in 1915, Hadcock was | 
elected a director of the firm and became managing | 
director at Elswick. On the fusion of Armstrongs | 
with Vickers he remained on the board of the new 
firm and acted as technical adviser and consultant at 


| the London office, a position he was still holding at the | 


time of his death. After the war he was a member of 
a Commission which was sent to Germany to inspect | 
the progress of the dismantling of the armament fac- | 
tories in that country. 

In 1919, Hadeock was created a Knight Commander 
of the Order of the British Empire for his services 
year earlier was elected a 
In 1925, the honorary | 
degree of Doctor of Science was conferred upon him 
by Durham University. Sir George contributed largely 
to the literature of the subject in the development of 
which he had played so important a part. He was part 
author of a text book on Modern Artillery, which 
appeared in 1903, and of the article on Ammunition 
in the eleventh edition of the Encyclopedia Britannica. | 
He also contributed the article on Ordnance: History | 
and Construction in the same edition. He had written 
a number of papers which were published in the 
Proceedings of the Royal Artillery Institute. He was | 
an Associate Member both of the Institution of Naval 
Architects and of the Ordnance Committee. 








Tue Cunarp Wuarre Star Liner “ QueEN Mary ” 
Erratum.—In the last article of this series, the blocks 
for Figs. 120 and 121, page 638, ante, were unfortunately 
transposed. Lf these illustrations are compared with the 
text and with the general plan of the kitchens given on 
page 637, it will at once be clear that the second really 
shows the island-type electric ovens, while the first 
illustrates the stillroom, cold pantry, &c. 


GLEASON SvuRFACE-HARDENING 
informed that a cross-licensing 
agreement has been concluded between the Gleason 
Works, Rochester, New York, U.S.A., and Messrs. 
Shorter Process Company, Limited, Celtie Works, Savile- 
street East, Sheffield, 4, under which the Gleason Works 
have taken a licence under the Shorter surface-hardening 
patents, and, in turn, have licensed Messrs. Shorter 
under the Gleason surface-hardening patents. This 
agreement, we understand, will permit both Gleason 
and Shorter surface-hardening machines to be sold 
concurrently in this country. It will also permit present 
users of Shorter surface-hardening machines, who are 
also users of Gleason gear-cutting equipment, to buy and 
use Gleason surface-hardening mectinns. Messrs. Buck 
4 and 6, Whitechapel-road, 
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Processes.—We are 


and Hickman, Limited, 2, 


| by the pilot motor, which moves the brush gear. 





Gleason Works in this 


London, E.1, represent the 


country for the sale and service of Gleason machines, | 55 ft. 6 in. by 37 ft. 6 in. , 
while Messrs. Shorter will continue the sale and licensing | Hawthorn, Leslie and Co., Ltd., Hebburn-on-Tyne. 


of Shorter-process machines as heretofore. \ 
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PRE-SET SPEED CONTROLLER 
FOR THREE-PHASE MOTORS. 


In the paper, rubber and textile industries, it is often 
desirable to be able to run the motors up to speed 
automatically without the intervention of an operator 
The same is true in the driving of printing presses, 
where automatic control not only simplifies the opera. 
tion of changing the paper reels, but ensures that the 
quality maintained in colour work. Such pre. 
determination of the speed can sometimes be obtained 
on the smallest three-phase commutator motors, when 
the speed range is small, by providing a secondary 
resistance with a short-circuiting contactor and throw- 
ing the motor on to the line with the brushes in a pre-set 
position. Usually, it is necessary to employ motor. 
operated brush gear and to return the brushes automa 
tically to the minimum-speed position for starting. 

For this condition, Messrs. The British Thomson. 
Houston Company, Limited, Rugby, have designed the 
re-set controller shown in the accompanying illus 
tration. It consists essentially of a contact arm, 
which is operated by a hand wheel and works 
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This disc is driven 
The 
hand wheel carries a pointer, which moves over a 
dial, the latter being calibrated in any convenient speed 
units. The speed of the motor can therefore be pre-set 
to the desired value when the motor is at rest or 
adjusted when it is running, and thereafter all that is 
necessary to control the machine is to press the start 
or stop push buttons. The controller can be mounted 
on the motor end shield and driven by a short chain, 
but usually it is more convenient to fix it to the 


conjunction with a contact disc. 


| framework of the driven machine adjacent to the push- 


button station. It is then coupled to a sprocket on 
the brush spindle by short lengths of chain, which are 
connected together by flexible steel wire running 
over guide pulleys. 

The controller is about 11 in. long by 9 in. high by 
9} in. deep, and can also be used as a remote control 
switch and indicator for a motor-operated rheostat 


| controlling the field of a direct-current motor or as part 


of a Ward-Leonard or booster voltage-control system. 








LAUNCHES AND TRIAL TRIPS. 


“ Srormcock.’’—Single-screw sea-going steam tug: 
triple-expansion engine. Launch, June 4. Main dimen- 
sions, 95 ft. by 25 ft. by 12 ft. 6in. Built and engined by 
Messrs. Cammell, Laird and Company, Limited, Birken- 
head, for Messrs. The Liverpool Screw Towing and 
Lighterage Company, Liverpool. 

“Tuyra S8.”’—Single-screw cargo ship ; Burmeister and 
Wain six-cylinder Diesel engine of 2,250 b.h.p. Launch, 
June 9. Main dimensions, length between perpendiculars, 
300 ft.; breadth moulded, 42 ft. 6 in.; depth to upper 
deck, 26 ft. 5} in.; and carrying capacity about 2,560 
tons. Built by Messrs. Nakskov Shipyard, Limited, 
Nakskov., Denmark, for Messrs. The Torm Steamship 
Company, Copenhagen. : 

“ Quantock.”’—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
White Sea ; triple-expansion engines supplied by Messrs. 
C. D. Holmes and Company, Limited, Hull. Launch, 
June 8. Main dimensions, 155 ft. by 26 ft. by 15 ft. 
Built by Messrs. Cochrane and Sons, Limited, Ouse 
Shipbuilding Yard, Selby, Yorks, for Messrs. W. B. 
Willey and Sons, Limited, Hull. 

“ Winpsorwoop.”’—Single-screw cargo and passenger 
steamer; triple-expansion superheated steam engine 
supplied by Messrs. The North Eastern Marine Engin- 
eering Company, Limited, and working in conjunction 
with a Hawthorn-Gétaverken turbo-compressor unit. 
Trial trip, June 12. Main dimensions, 453 ft. 6 in 


Built by Messrs. R. and W 
tor 


by 


Messrs. Constantine Shipping Co., Ltd., Middlesbrough 
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THE TRANSPORT OF THE 200-IN. MIRROR DISC. 




















THE TRANSPORT OF THE then explained that the disc, weighing 20 tons, would 


be allowed to cool slowly over a period of several 

200-IN. MIRROR DISC. months and then removed from its pores raised to 

On page 243 of our 139th volume (1935) we illustrated | the vertical position and examined by means of polarised 

and described the methods employed at the Corning | light for the purpose of measuring the internal strain 

Glass Works, New York State, for casting and anneal-|in the glass. These operations having been satis- 

ing the 200-in. dise of Pyrex glass, from which the | factorily completed, we now propose to give a brief 

mirror for the great telescope to be erected on Mount | account of them and to describe the methods employed 

Palomar, Southern California, for the California Insti- | from transporting the disc by rail from Corning to 
tute of Technology at Pasadena, will be made. We Pasadena, a distance of some 3,300 miles. 
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Fic. 2. Larrinc TRUNNION AND SHOcK-ABSORBING SEATING. 


The disc was removed from the annealing oven and 
transported to the shop in which the polarised-light 
tests were carried out, on a flat trolley running on 
broad-gauge tracks. The front surface was first 
cleaned by sand-blasting and the cores were then 
removed from the back surface, also by sand blasting. 
It will be remembered that 114 of these cores were 
employed to form a geometrical pattern composed of 
circles and triangles in order to lighten the disc and also 
to facilitate its final mounting in the telescope. As is 
well known, glass under mechanical strain becomes 
doubly refracting and polarised light entering it is 
split into two components at right angles, which travel 
through the glass at velocities inversely proportional 
to the respective refractive indices. The difference 
between the refractive indices is proportional to the 
strain, so that the latter can be determined by measur- 
ing the retardation of one component relatively to the 
other. In the case of the 200-in. disc, the retardation 
amounted to only 25 wp, or 250 A.U., per om. near 
the rim, showing, we are informed, a lower degree of 
residual strain than has hitherto been obtained in a 
large mass of glass, 

The disc then being regarded as entirely satisfactory 
the arrangements for its transport were proceeded with. 
It was first packed in an inner steel case lined all round 
with compressed felt and this case was then placed in 
a steel crate provided with cushions to absorb vibration. 
This crate, the shape of which is shown in Fig. 1, was 
formed with brackets on each side to rest on the plat- 
form of a well car, and with trunnions so that it could 
be lifted from the horizontal position and turned into 
the vertical position, in which it had, of course, to 
travel; the total weight of the crate and its contents 
amounted to 35 tons. For lifting it on to the car, a 
railway breakdown crane was employed and the 
operation is shown in progress in Fig. 1. The car with 
the crate in position is illustrated in Fig. 3, and, as will 
be seen, lateral swaying was prevented by four raki 
struts on each side, while two steel tie rods fitted wit 
turnbuckles were provided at each end to prevent any 
longitudinal movement. The scale in this illustration, 
the lower end of which is resting on one of the rails, 
shows that the top of the crate is over 17 ft. above rail 
level. 





The exact height was 17 ft. 6% in. and the distance 
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between the bottom of the crate and the rail level was 
only 5} in. 

it will be seen that the brackets on the crate rested 
on short box girders placed transversely, the ends of 
these girders being supported by short longitudinal 
stools made from channels and plates. Between the box 
girders and the crate brackets, rubber pads and blocks 
of close-grained oak were inserted to absorb vibration, 
and long bolts fitted with springs, as shown in Fig. 2, 
were used to keep the load in position. Although not 
shown in Fig. 3, about 3 tons of steel rails were welded 
on to the platform of the well car to keep down the 
centre of gravity, the position of which was 6 ft. 2} in. 
above the rail level, as compared with 6 ft. 5 in. for 
some of the heavy locomotives. 

The special train for conveying the disc consisted of 
a locomotive and tender, box car, the special disc car 
and a “caboose.” The box car carried a variety of 
unloading equipment for use at the end of the journey, 
including eight chain hoists, two sets of lifting beams, 
a steel hoisting spring and a special steel frame to be 
used in placing the disc in position for grinding at 
Pasadena. The train left Corning on March 26, 
and arrived at Pasadena on April 24, having travelled 
over three different railway systems, viz., the New York 
Central from Corning to St. Louis, the Chicago, Burling- 
ton and Quincy from St. Louis to Kansas City, and the 
Santa Fé for the remainder of the journey. The route 
was, of course, selected to give the necessary head- 
room, but in the case of a bridge at Buffalo, which 
carries the Delaware, Lackawanna and Western Rail- 
road over the New York Central line, the clearance 
between the top of the crate and the lowest part of the 
bridge was only 3 in. 

On arrival at Pasadena the crate was turned into 
the horizontal position and transferred to one of the 
heavy lorries which were used for transporting pipes in 
connection with the Boulder Dam project. On this 
lorry it was safely delivered to the newly-constructed 
optical ~~ of the California Institute of Technology, 
where it will be ground and polished. This work, which 
is expected to take about three years, and the sub- 
sequent mounting of the finished mirror in the telescope, 
will doubtless present many difficulties, but the success- 
ful production of the disc and its safe transport to the 
site will certainly relieve those responsible for the 
project from their major anxieties. 








TANTALUM AS AN INDUSTRIAL 


METAL. 


AMERICA, so often the home of new causes, is leading 
the way in the development of tantalum as a commercial 
metal, although Great Britain should have a strong 
interest in the subject, since the important supplies of 
tantalite come from the Pilbarra district of Western 
Australia. It is, however, due to the activities of such 
concerns as the Fansteel Products, Incorporated, of 
North Chicago, that tantalum has taken its place 
among industrial metals. 
ciated with niobium (or columbium, as the United States 
continue to call it), the oxide of the latter metal having 
been isolated by Hatchett from columbite as far back 
as 1801. Two years later, Ekeberg found tantalum 
oxide in Finnish columbite, but it was more than a 
hundred years later before tantalum actually appeared 
on the market. 

The reason for this delay is indicated in the name ; 
it proved a tantalising metal. 
had prepared black powders of the metal, but it was 
not until von Bolton, in 1903, produced it in ductile 
form, that any uses followed. In these days of the 
universal use of tungsten lamp filaments, we are apt 
to forget that tantalum filaments were used for this 
purpose up to 1911, Germany being the sole producer ; 
and even to-day, tantalum filaments may prove superior 
in cases where great vibration has to be withstood. 
What tantalum has lost in this direction has been 
balanced by a variety of new uses in the electrical 
industries and in other trades, so that the question of 
new sources and improved methods of extraction are of 
importance. 

Tantalite and mangano-tantalite are the chief ores, 
the latter being rich in manganese, the content of which, 
along with iron, may vary within wide limits. Rarer 
minerals are known, such as tantalates and niobates of 
calcium, iron, cerium and yttrium, &c., and bismutho 
tantalite containing appreciable percentages of bismuth 
and tantalum oxides is found in Uganda. The two 
allied metals contrast with most other metals in that 
they are not found associated with sulphur. It is the 
mangano-tantalite of Western Australia which has 
been worked up during the developments of the metal 
during recent few years, a content of over 60 per cent. 
tantalum oxide being common in marketed forms, 
while the Pilbarra deposits which supply the Fansteel 
Company may yield up to 80 per cent. oxide, iron being 
as common a8 manganese as subsidiary metal. 

The purification processes involved in dealing with 


Tantalum is closely asso- | 


A number of workers | 











tantalum sheets, rods, and wire. The metal is passing 
through the stage experienced by certain others before 
cheap reduction processes were discovered for them, 
and the reduction of double fluorides with metallic 
sodium is gradually giving way to electro-deposition 
processes using molten fluorides for the bath. The 
ore, when fused with caustic potash, yields a soluble 
tantalate from which a pure oxide is precipitated with 
sulphuric acid, the oxide then being dissolved in 
hydrofluoric acid. The double fluoride of tantalum 
and potassium prepared from this can be so crystallised 
that purification and separation from niobium is 
possible. It is this double fluoride which can be 
heated in boats or crucibles in tube reduction furnaces 


become a commercial metal with the increased demands 
for sodium peroxide, the electro-deposition processes 
so well developed by Driggs and Lilliendahl in the 
United States are likely eventually to oust the older 
method. 
|chemical process is freed from impurities by washing 
with acid, tantalum being resistant to all except hydro- 
fluoric acid. Where carbon impurities are likely to be 
present, a process has been developed in which the 

wder is mixed with magnesia, pressed into bars, and 
eated in vacuum at 1,800 deg. to 2,000 deg. C.., 
carbon being converted into monoxide by the action 
of the magnesium oxide. On raising the mass to a 
temperature just below the melting point of tantalum, 
the magnesium metal remaining is volatilised and the 
| tantalum powder is ready for pressing into bars, after 
which it is heat-treated and fused in a vacuum furnace. 
| This fusion serves to de-gasify the metal and thus 
render it susceptible to working into sheet and wire. 
A recent process devised for separating tantalum from 
niobium involves the preparation of potassium tantalate 
and niobate solution from the mixed oxides and the 
precipitation of tantalic acid by the use of carbon 
dioxide or a bicarbonate. 

As early as 1910 a method of electrolysing the fused 
potassium fluotantalate was brought out, this being 
a purification process using an impure tantalum anode 
and a sheet of pure tantalum as cathode. The work of 
Driggs and Lilliendahl has resulted in great progress 
since that date, a tantalum anode not now being 
essential, since the process can be carried out much on 
| the lines adopted for the production of aluminium, viz., 
| by adding tantalum oxide to a fused bath of double 
| fluorides. These workers showed that powders of from 
| 200 mesh to 400 mesh were most suitable for production 
‘on a large scale, since they can be pressed into bars 
without grinding, a process necessary with coarser 
powders, while finer powders are difficult to purify. 
Washing and boiling with sulphuric or nitric acid 
yields a metal powder of 99-9 per cent. purity, not 
more than 0-02 per cent. iron, and 0-06 per cent. 
carbon remaining. This degree of purity is almost 
equalled by the product from the commercial process 
of the Fansteel Company, for which 99-8 per cent. 
purity is claimed. Driggs has developed a method in 
which he employs 10 per cent. of the oxide in a bath of 
the double fluoride, together with excess sodium or 
potassium fluoride, the whole being electrolysed at 
700 deg. C. in a graphite crucible ; the latter acts as 
the anode, while a strip of molybdenum or nickel is the 
cathode. The dense deposit is coherent enough to be 
| buffed to a high finish, forming an acid-resisting layer 
of exceptional worth. Another recent electroplating 
process protected by the two investigators named above 
produces bright plates on iron or nickel at current 
densities from 1 ampere to 10 amperes per square 
decimetre. Potassium chloride is included in the 
melt, and the amount of fluotantalate is kept low 
enough to reduce the tendency to volatilisation. 

Among the properties of the metal, the most out- 
standing is its chemical inertness towards corrosive 
agents. It is even a more noble metal than platinum 
where aqua regia is concerned, for solution does not 
take place—hence the adoption of tantalum in America 
for laboratory crucibles, dishes, spatulas, electrodes 
for analysis, &c. It resists mineral acids, and is only 
slowly attacked by boiling sulphuric acid, by fused salts, 
and alkalies. Hydrofluoric acid attacks it, as it does 
all other metals, but the metal resists chlorine and 
solutions of this gas. Analytical weights of tantalum 
are now accepted as standards by the United States 
Bureau of Standards and by the Bureau International 
Poids et Mésures in France. 
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using sodium as reducer, and although sodium has | 
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been rivalled by those prepared from tantalum, the 
metal in this case, as in others, being hardened by 
deposition of a film of oxide. A recent patent specifies 
for this purpose an anodic treatment in ferrous sulphate 
solution, the spinnerets being stamped to shape, drilled, 
heated at temperatures up to 535 deg. C. to produce 
the stable oxide film without distortion of the holes 
of the spinnerets. Gold fountain-pen nibs requiring 
a tip of iridium can be efficiently replaced by an all- 
tantalum nib. An all-tantalum radio valve has been 
produced in the United States, this being a direct 
application of a further important property of tanta- 
lum, viz., that of absorbing the last traces of gases in 
vacuum tubes. Even where a very small proportion 


| of gas is desired in certain vacuum tubes, tantalum is 


of use, for a state of equilibrium can be maintained 
between heated tantalum and the gas to be absorbed, 
and by regulating the temperature a definite minute 
pressure of the gas can be assured. 

Pure tantalum has a Brinell hardness of 45-9, 


Metallic powder produced in the above | according to figures published by the Fansteel Com- 


pany, a tensile strength of 130,000 lb. per square inch, 
scleroscope hardness of 10, a compressibility of 0-52 

10°* per kgm. per square centimetre, a melting point of 
2,850 deg., and a boiling point above 4,100 deg. C. It 


| is marketed in the form of sheet, rods and wire in pieces 





up to 3 lb. weight, and is obtainable in an annealed 
condition, and specially hardened if desired. It is 
ductile when cold, and may be hammered, rolled, drawn 
and machined in the usual way. As an electrode in 
electrolytic solutions it acts as a rectifying valve for 
alternating current, and hence became a common 
feature of the Balkite Charger used in American radio 
and in signal rectifiers on railroads. Alloys containing 
tantalum carbide have been produced, an element of 
the iron group such as nickel (e.g., 10 per cent Ni and 
90 per cent. carbide) being common for hard alloys. 
Alloys of tantalum, chromium and molybdenum have 
also been prepared, while sintered alloys containing the 
boride are reported. Filaments of tungsten containing 
up to 1-5 per cent. tantalum have been the subject of 

tents of the Westinghouse Lamp Company, these 
~~ produced from the mixture of the oxides of the 
metals by reduction, followed by final reduction in 
hydrogen. With these properties and possibilities of 
application, tantalum may be expected to become one 
oF the important special metals in the future. 








PLANT FOR THE PRODUCTION OF 
PETROL BY THE HYDROGENA- 
TION OF BITUMINOUS COAL.* 

By F. E. Smirxa, M.A. 
(Continued from page 649.) 

Description of Plant for the Manufacture of Com- 
pressed Hydrogen.—The production of compressed 
and purified hydrogen, as it is operated at Billingham 
in order to supply the requirements of the hydrogena- 
tion plant, is as follows: The principal supply of 
hydrogen is obtained from steam and coke by the water- 
gas reaction 

C + H,O> CO + H, — 51,912 (B.Th.U. and Ib. 
molecules). 

The coke-oven installation comprises in all 64 ovens, 
each having a capacity of 13-5 tons of coal per charge. 
This plant, which serves both the ammonia and 
hydrogenation sections, is situated alongside the water 
gas plant and the coke is taken from the quenching 
bench by conveyors and skip hoists direct to the gas- 
plant bunkers. 

The gas first made after the blow period in the water- 
gas generators is relatively rich in nitrogen and this, 
together with a suitable proportion of producer gas, is 
used for ammonia production; the gas subsequently 
made on each cycle is diverted by special valves to 
the hydrogen or “H” gas system. The “N” gas 
for ammonia production and the “ H ”’ gas for supplying 
the petrol plant are purified and compressed in parallel 
systems, and certain machines are available as spares 
on either side. The following description of the 
compression and purification plant must be regarded, 
therefore, as common to both gas streams. The 
water-gas plant has an installed capacity of ove! 
3,500,000 cub. ft. per hour of water gas for supplying 
both the above systems. The largest and most recent 
generator units are each capable of producing 280,000 


Its value as an | cub. ft. of water gas per hour and all the generators 


electrode in analysis lies in the fact that not only | are entirely automatic in operation. 


common metals, but also gold and platinum. may be 


All the gas made is treated for the removal of sulphur 


deposited on tantalum and then dissolved off in aqua | (H,S) by the well-known bog iron ore process. This 


regia. 


Surgical and dental instruments have been | installation is interesting on account of its size and 
produced from it, while in the jewellery trade not only | because the oxide boxes themselves are fabricated 


does its permanent lustre prove invaluable, but it | entirely from mild steel by electric welding, whereas 
possesses the additional advantage that it may be | the normal practice for such units is to employ a cast- 


| finished in a number of iridescent colours, imparted by | jron or concrete construction. 
In the chemical industry now that silver | each 35 ft. by 35 ft. by 23 ft., and eight boxes of @ 


| electrolysis. 
| linings on plant are in use, there is little doubt that 
|tantalum linings will follow. In the production of 


tantalum oxide, together with the cost of liberating the | viscose silk, spinnerets of platinum and gold alloy have | Engineers at York, on Tuesday, June 9, 1936. Abridged. 


There are 20 boxes, 














* Paper read before the Institution of Mechanical 
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PLANT FOR THE HYDROGENATION OF COAL. 








Fic. 6. INTERMEDIATE AND HIGH-PRESSURE COMPRESSION PLANT. 


smaller size for carrying out any special tests which, in obtaining a compact and efficient arrangement 
may be required. Filling is effected by. means of an| of the plant and particularly of the large pipes and 
overhead transporter erane, of 7 


beams. The whole structure is raised 18 ft. above | contractor’s works before the site erection was com- 
ground level to permit the discharge of the spent | menced, in order to check the general design and to 
oxide through chutes into electrically-driven trucks. test the details of the fabrication methods employed. 


A small-seale model in wood proved of great assistance From the sulphur-removal plant the gases pass 








to the hydrogen plant where they undergo a high- 
temperature catalytic process for the conversion 
of the carbon monoxide into hydrogen at the expense 
of steam :— 

CO + H,O > CO, + H, — 18,288 (B.Th.U. and Ib. 

molecules). 

After this process, the “‘H” gas, which now has a 
density of 0-57 that of air, is raised in pressure from 
14-7 lb. to 24 Ib. per square inch absolute by five-stage, 
motor-driven centrifugal boosters, provided with 
speed-increasing gear in the ratio 1,180/3,340, each 
machine being of 1,600 h.p. The next stage consists 
of compression to 155 lb. per square inch absolute 
by steam-driven turbo-compressors of 5,000 h.p., 
having 23 stages and running at 3,600 r.p.m. The 
“N” gas, which is rather denser on account of its 
nitrogen content, is compressed from 14-7 Ib. to 155 Ib. 
per square inch by similar machines supplemented by 
one turbo-compressor of 24 stages and 3,800 brake 
horse-power, driven through speed-increasing gear 
in the ratio 3,800/5,750. The pressure of both gas 
streams is then further raised to 825 lb. per square inch 
in three-crank two-stage vertical intermediate-pressure 
compressors, each of 3,500 h.p., as shown on the right 
of Fig. 6. 

The removal of the carbon dioxide from the “ H ” 
and “ N” gas streams is carried out at this stage by 
water scrubbing in 15 packed towers, which consist 
of forgings 3 ft. 6 in. internal diameter by 52 ft. long. 
The water is injected against the gas pressure of 825 Ib. 
per square inch by turbo-driven “ plurovane "’ pumps, 
each of 1,000 h.p., and is finally reduced to atmospheric 
pressure through Pelton wheels which recover a large 
proportion of the available energy in the form of electric 
power. 

Final compression to 3,750 lb. per square inch 
takes place in three-crank two-stage vertical com- 
pressors of 2,500 h.p. each, which are similar in general 
design to the intermediate-pressure compressors and 
| are shown on the left of Fig. 6. After compression 
to the full working pressure, the gas undergoes a final 
purification to remove the last traces of carbon monoxide 
and carbon dioxide by scrubbing with a special solution 
of cuprous-ammonium salts. It then passes through 
twin mains to the hydrogenation plant, situated 
}? mile distant. 

Both the intermediate- and the high-pressure com- 
pressors are turbine-driven through double-reduction 
helical gearing (4,000 r.p.m. to 120 r.p.m.). Each 
intermediate-pressure machine deals with approxi- 
mately 1,000,000 cub. ft. of gas per hour. These large 
machines have been highly successful and compare 
favourably with the slow-speed horizontal compressors 
generally used on the Continent. Two compressors, 
generally similar to those mentioned above, have 
recently been installed on the “ N” gas system, one 
of 2,400 h.p. and the other of 1,800 h.p. Both machines 
are driven by direct-coupled motors running at 160 
r.p.m., the drive in this case being determined by 
considerations of the energy balance of the factory. An 
interesting departure has been made in the case of a 
compressor for 3,750 Ib. per square inch now under 
construction. This machine, which is of 1,400 brake 
horse-power, is designed for a speed of 240 r.p.m. 
and has the motor direct coupled to the compressor 
crankshaft, the rotor having been specially designed 
to act as a flywheel to take up the fluctuations in torque 
which occur. Experience has also shown that it is 
important to pay careful attention to the design of 
the delivery pipes from such machines ; it is necessary 
to check their arrangement to ensure that, throughout 
the entire range of running speed, the pulsations set 
up by the gas in the delivery pipes do not coincide 
with the free period of vibration of the gas system. 

Description of Plant for Coal Hydrogenation.—The 
detailed process for the conversion of coal to petrol 
is extremely complicated owing to the large number 
of independent variables involved. In its simplest 
form the hydrogenation process can be carried out in 
two stages. In the first, or liquid phase treatment, 
the coal is liquefied with the production of gas, petrol, 
middle oil, and heavy oil. In the second stage, the 
middle oil which has been formed in the liquid phase 
treatment is further hydrogenated, in the vapour phase, 


‘ 





7 tons capacity, for | valves illustrated in Fig. 5. In addition, a complete 
which the box sides provide the longitudinal track | box was erected and tested to destruction at the 








by passing it over a solid catalyst. Actually, a third 
stage is used at Billingham, intermediate between 
the liquefaction of the coal and the treatment of the 
middle oil.* 

The present Billingham plant contains, in all, five 


| units or “ stalls” for liquid and vapour phase working 


and consisting of converters, interchangers, and catch- 
pots for a stall treating coal in the liquid phase. Each 
stall has its own large control room, containing the 
elaborate instruments and controls which are necessary. 

The clean coal, mixed with an equal weight of oil 
previously made by the process, is ground in rod mills 


* A flow diagram and some illustrations of this part 
of the plant will be found in Enoineerine, vol. cxl, 
page 440 (1935).—Ed. E. 
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to form a paste, which is fluid when warmed, and the 
necessary small quantity of catalyst is added at this 
stage. In the continuous injection of this paste into 
the high-pressure section of the plant elaborate pre- 
cautions have to be taken to avoid any possibility 
of a blow-back of the reacting coal, oil, and hydrogen, 
which is, of course, under full pressure, and at a tem- 
perature of 400 deg. to 500 deg. C. The high-pressure 
paste pumps are operated by a hydraulic system working 
at 600 lb. per square inch pressure. The paste, after 
mixing with the high-pressure hydrogen, is heated by 
interchange with part of the products from the reaction 
and finally in large gas-fired preheaters before entering 
the reaction zone in the converters. 

The “overhead products" from the liquid phase 
hydrogenation stage consist of unabsorbed hydrogen, 
hydrocarbon gases, petrol, middle and heavy oils, 
and are separated from the residual solid matter in a 
hot catchpot. After interchanging their heat with the 
incoming products they are cooled and further separated 
into gaseous and liquid products in a cold catchpot. 
The oils are distilled for separation of the various 
fractions; the middle oil is further hydrogenated 
in the vapour phase; the heavy oil is recirculated for 
making into paste with fresh coal and the petrol is 
ready for dispatch after a simple refining treatment. 
The liquid product, or sludge, from the hot catchpot 
consists of heavy oil, together with the ash and a small 
quantity (approximately 5 per cent.) of solid carbona- 
ceous residue. A portion of this is treated in a special 
plant for the recovery of the oil, leaving a solid coke 
which is burnt under the boilers, and the remainder 
is recirculated. 

The separated gases from the cold catchpot are 
scrubbed with wash oil at full pressure to remove the 
hydrocarbon gases from the less soluble hydrogen. The 
— hydrogen after mixing with the fresh make-up 

»m the compression plant is boosted by circulators 
for re-introduction to the hydrogenation stalls, the 
normal pressure rise being from 3,300 Ib, to 3,750 Ib. 
per square inch. These machines are of the twin- 
cylinder double-acting type driven by standard non- 
condensing compound steam engines of 685 h.p. 
at a maximum speed of 214 r.p.m. They have proved 
to be very reliable and :he high-pressure gas glands 
have run for over a year with negligible wear and 
very low gas leakage. In order that the exothermic 
reaction shall proceed smoothly, steadiness of control 
is essential; in this connection it may be mentioned 
that the pressure across the circulators is kept constant 
within 7-5 lb, per square inch or less, while the tempera- 
ture of the reactants is normally controlled to + 1 deg. 
C. in the range 400 deg. to 500 deg. C. 

The vapour-phase system is, of course, somewhat 
simpler than that for the liquid-phase treatment. 
The distillation plant is designed according to the most 
up-to-date technique in the treatment of natural 
petroleum oils, There are three gas-fired distillation 
units: the first for separating creosote into middle 
and heavy fractions, the second for separating the 
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“ overhead products” of the liquid-phase stalls into 
heavy oil, middle oil, and petrol, and the third for 
dividing the products of the vapour-phase stalls into 
petrol and middle oil for re-circulation. Owing to the 
action of the hydrogen the petrol produced is remarkably 
free from unsaturated and gum-forming compounds, 
and the final refining treatment required is, therefore, 
a minimum. All the petrol receives a caustic wash 
to remove H,§8, after which the vapour-phase petrol 
is ready for export. The liquid-phase petrol has to be 
wished with sulphuric acid and caustic soda and is 
fiaally re-run in a steam-heated still. 

In view of the many kinds of oil which have to be 
handled at the various stages of the process and on 
account of the great importance of maintaining flexi- 
bility and continuity, it was essential to provide an 
elaborate tankage system. There are two tanks, each 
of 2,200,000 gallons capacity, for intermediate products, 
and large tanks at the riverside which store the final 
product for export. The latter are provided with 
floating roofs to minimise evaporation loss, The 
majority of the other tanks are maintained under an 
atmosphere of nitrogen and are in connection with a 
balance gas holder. _This not only reduces “ breathi 
loss” but also greatly lessens the fire risk. In all, 
there are 68 tanks ranging in capacity from 22,000 
gallons to 2,200,000 gallons. Some 57 of these tanks, 
up to a size of 550,000 gallons (61 ft. diameter), were 
entirely fabricated by electric arc welding and have 
proved very satisfactory in every way. 

Description of Special Services.—Of the services 
required in connection with the petrol plant, a few 
only can be mentioned here. The coal to be hydro- 
genated is cleaned by the “ Chance "* process to about 
24 per cent. ash and the “ fines” and “ middlings ” 
are used on the central high-pressure, pulverised-coal 
fired boiler plant of the factory. This station has been 
described in detail elsewhere,t but it is worthy of 
note that the monthly average overall efficiency is 
now well over the designed figure, and has recently 
exceeded 27 per cent., although the three largest 
generators have a maximum rated capacity of only 
15,000 kW. These machines, as originally installed, 
were of 12,500 kW maximum continuous rating, but 
they have now been rebuilt to work at the higher 
capacity with very successful results. 

The Billingham factory as a whole is served by two 
pumping stations on the banks of the Tees, which 
are together capable of supplying 254,000 gallons per 
minute of river water at approximately 100 ft. head. 
The petrol plant is provided with its own self-contained 
system of circulating water in order to minimise 
the effects of any oil leakage which might occur. 
A special pump house, rising and return mains, separa- 
ting ponds, and a parabolic concrete cooling tower 
are installed, capable of cooling a maximum of 10,000 
gallons per minute from 43 deg. to 23 deg. C. at a 
humidity of 75 per cent., with a dry-bulb temperature 
of 20 deg. C. The cooling tower has a height of 164 ft. 
with a maximum diameter of 120 ft. 





* ENGINEERING, vol. cxxxiv, page 669 (1932). 
t Jour. I.£.#., 1930, vol. 68, page 1233. 
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COAL HYDROGENATION AT BILLINGHAM. 





-WELDING MACHINE. 


The hydrogenation process, as a whole, is, of course, 
continuous, but from time to time, each stall has to be 
thoroughly overhauled, and it becomes necessary to 
handle, dismantle, and re-erect the large forgings. 
For this purpose, the stalls are served by a “ Titan” 
crane. This has a maximum lift of 170 tons at 48 ft. 
radius, to a height at hook level of 97 ft. above the 
track, and handles the large forgings, &c., to and from 
the maintenance building situated at one end of the 
plant. This building is provided with an overhead 
travelling crane, also lifting 170 tons, for bringing 
within the forgings deposited on a transfer station 
by the “ Titan” crane, and with two travelling canti- 
lever cranes capable of lifting 25 tons at 20 ft. radius, 
which can pass underneath the 170-ton crane. The 
building is 82 ft. high from floor to eaves, and in addition 
is provided with a pit, 45 ft. deep, into which complete 
forgings can be lowered, and which is large enough 
to accommodate three vessels simultaneously. The 
overhead crane can withdraw the complete internal 
fittings from a forging in the vertical position. 

The Design of Large Pressure Vessels—As is now 
well known, ordinary carbon steels are liable to decar- 
burisation and embrittlement when exposed to hydrogen 
at elevated temperatures and pressures, At hydrogen 
pressures of 3,000 lb. to 4,000 Ib. per square inch, 
which are commonly employed, no appreciable attack 
occurs below 150 deg. C., when mild steel in the best 
metallurgical condition is subjected to stresses not 
exceeding 5 tons per square inch. An increase of 
temperature to 300 deg. C. would, however, cause 
disintegration at a rapid rate.* Hydrogen attack 
was first avoided on the large forged reaction vessels, 
high-pressure pipes, valves, &c., by a system involving 
thermal insulation of the heavily-stressed steel parts. 
By 1926, the use of alloy steels was known to reduce 
the tendency to hydrogen attack, but it is only recently 
that chromium and other alloy steels have been dis- 
covered which are resistant to hydrogen under service 
conditions. The development of hydrogen-resistant 
material for the manufacture of high-pressure pipes 
and fittings, &c., has proved to be of great value. Such 
steels have been widely used in the present plant for 
pipes, forged fittings, and for some of the smaller 
vessels, but their application to forgings of the largest 
size is still in the development stage. Owing to the 
uncertainty which must always exist with regard to 
the soundness of castings, whether of “ straight ” 
carbon or alloy steel, material in this form has never 
been employed at Billingham for high-pressure parts 
of any sort. 

The provision of adequate high-pressure reaction 
volume is a matter of major economic importance 
|and consideration was, therefore, given to possible 
| designs which would give a larger effective volume 
from the maximum size of forging than could be 
obtained with the existing technique. The ideal aimed 
at was a simple cylindrical barrel forging which could 
be closed at both ends by means involving a mini- 
mum of weight on the body forging itself, and a vessel 
of this type was eventually evolved. The cylindrical 








* Jour. Iron and Steel Inst., 1933, vol. 128, page 383 
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body is 4 ft. 9 in. in internal diameter by 4} in. thick. 
The length over the conical ends, which are attached 
by the joint shown in Fig. 17, is 43 ft. 2 in. The 
material is nickel-chromium-molybdenum steel. 

For pressures of 3,750 lb. per square inch, and dia- 
meters of the order of 5 ft., a bolted joint becomes 
almost impracticable; not only would the flanges 
be extremely heavy, but it is not possible to fit sufficient 
bolts on any reasonable pitch circle. An entirely new 
departure was, therefore, made, and in conjunction 
with the English Steel Corporation, a special patented 
joint was developed, depending on the use of tapering 
segmental clamps. This joint is now likely to come into 
general application for high-pressure work of all kinds, 
the actual details of design, and the material of the 
joint ring itself, depending on the circumstances 
involved.* In the case under review, a hollow steel 
ring is employed as the sealing member, in such a way 
that once a gastight joint has been made, the gas 
pressure automatically expands the ring and seals the 
joint. It is noteworthy that one of these large joints 
can be completely dismantled in approximately 1} 
hours and can be assembled in about twice that time. 
It should be noted that the bolts are not required to 
take any effective load under working conditions, but 
are only necessary during the process of assembly or 
dismantling. The maximum stress on the plain cylin- 
drical portion of the body forging is 11 tons per square 
inch, giving a factor of safety of 4 on the ultimate 
strength of the material in the latter case. The stress 
in this and similar cases is calculated on the strain 
energy theory of elastic failure. 

The manufacture of the steel and of the forging 
is inspected at all stages, and in collaboration with the 
steelmakers a report is prepared covering the melting 
of the steel and the casting of the ingot. After the 
core has been removed the ends of the hollow billet 
or ingot are sulphur-printed in order to ensure that 
the top and bottom croppage has been adequate 
and also to ensure that the hole made by the removal 
of the core has been sufficient to remove all the central 
weakness present in the original ingot; in addition, 
any laps, surface cracks, &c., are also removed. The 
latest developments in the production of such large 
hollow vessels tend towards a method of forging 
whereby the original ingot is not allowed to become cold 
until a considerable amount of forging has been done 
on it, and the first opportunity to carry out sulphur 
printing and inspection occurs when most of the forging 
has been done. Although in such cases the sulphur 
printing, &c., has to be deferred until this stage, this 
examination is always done before machining so as 
to ensure that all unduly segregated material has been 
removed. 

After all forging has been completed the forging is 
rough-machined and is then very carefully heat- 
treated, as the resistance of the vessel to hydrogen 
attack and general service conditions can be appreciably 
diminished by any errors in temperature control 
during this treatment. After heat treatment, and 
before final machining, test pieces are marked out and 
stamped at each end of the forging. Tensile, bend, 
and impact test specimens are taken from various 
parts of the wall thickness in a transverse direction 
relative to the main direction of hot working. The 
broken test pieces are sectioned and examined micro- 
scopically as a further check on the heat treatment 
and on its uniformity. 

In addition to these tests, certain parts of the 
forging may be macro-etched to ensure that the 
material is free from undue segregation. For a large 
cylindrical pressure vessel the finished forging represents 
little more than one-third of the weight of the initial 
ingot, owing to the necessity for eliminating the 
segregated portions. If the test results and the 
microscopic examination are satisfactory, finish- 
machining of the forging proceeds, and here again 
scrupulous inspection is necessary, since the types of 
joint used depend for their success on the accuracy 
of machining the joint faces; all machining rag, 
sharp corners, &c., must be removed to ensure freedom 
from sources of stress concentration. 

After final machining is complete, the vessel is 
assembled for hydraulic test. This consists in bringing 
the complete assembly up to a pressure of 1} times the 
working pressure (t.¢e., 5,625 lb. per square inch) and 
taking measurements of the circumferential and 
longitudinal strains and of the volumetric stretch, 
as the pressure is increased to a maximum and then 
decreased to zero. Pressure-deflection curves are 
plotted and these should show, of course, that the 
forging has undergone no permanent set during the 
test. The service history of the forgings is recorded 
im great detail and in addition visual and metallurgical 
examinations and hydraulic tests are carried out at 
regular intervals or when considered desirable for 


special reasons. 
Large-Scale Butt Resistance Welding.—The tubes of 
hydrogen-resistant steel having a high alloy content 





* The Engineer, 1931, vol. 132, p. 428. 
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required in the hydrogenation process, cannot be 
joined by any ordinary process of electric arc welding 
without seriously disturbing the composition of the 
steel, with a consequent adverse effect on the resistance 
to hydrogen attack and to creep at high temperatures. 
For certain parts of the process it was essential to 
have these tubes in lengths longer than could be 
supplied by the tube makers, and electric butt resis- 
tance welding had to be adopted for the reasons just 
stated. The general technique of resistance welding is, 
of course, well known on the small scale and the I.G. 
Farbenindustrie in Germany have used it successfully 
for relatively large work. 

A butt-welding plant was required for the above work 
which would deal with a maximum sectional area of 
30 sq. in. It is believed that this was some three 
times the size of any apparatus which had previously 
been in operation in this country, and an entirely 
new machine had to be designed and fabricated before 
manufacture of large sections of the main plant could be 
commenced. The machine, as set up for the experi- 
mental welding of rail sections, is illustrated in Fig. 18. 
It weighs altogether some 25 tons and its production 
can rightly be regarded as a remarkable achievement 
of British industry. The maximum electrical load 
on the machine is 600 kW, and the upset pressure is 
obtained hydraulically. The machine is entirely 
automatic in its action once it has been set in accor- 
dance with the requirements of the particular section 
to be welded. The actual settings are obtained by 
experience and by making and examining test welds 
prior to carrying out production work. When welding 
pipes the internal rag is removed by a special hydrau- 
lically operated cutter immediately after the weld 
has been made, and while the metal is still red hot. 
The external rag is very easily removed by chipping 
and grinding when the welded part has been removed 
from the machine; the welded section is then nor- 
malised to refine the structure. 

Photographs of sections of a normalised weld after 
the rags have been removed show that the weld junction 
itself is quite invisible, but there is a slight change 
in structure between the material heated to a high 
temperature during the welding operation and the 
rest of the tube. Table II gives the physical properties 
of a mild-steel tube 3 in. internal and 4 in. external 
diameter, in the vicinity of a weld and on a portion 
of the tube in its original condition :— 











TasLe II. 
Properties of Weld. 
Properties 
As After Nor- of Suhe 

Welded. | malising. 
Yield stress, tons per sq. in. 17-4 17-0 16-4 
Max. stress, 9s on 24-4 24-1 26-3 
Elongation on 2 in., per cent. 11-0 25-0 41-0 
Reduction of area, a 18-4 41-8 68-0 














Scope and Progress of Construction Work.—An out- 
standing feature of the type of plant under consideration 
is the exceedingly rapid rate at which development 
takes place. As a result of chemical and engineering 
research, advances in technique are continually being 
made, and it is often ni to incorporate improve- 
ments in the plant design and even to make considerable 
alterations to construction work already complete. 
Accordingly, all design and construction work is 
controlled and most of it carried out by the company’s 
own staff. For the building of the hydrogenation 
plant, the design and construction staff was increased 
from 150 to 400, and, in all, some 7,000 additional men 
were taken on by the company during the construction 
period. It is estimated that an additional 10,000 men 
were also employed by contractors in their own works 
or on the site during the period. The project 
was authorised in July, 1933, with a nominal completion 
time of 18 months, to include the design, fabrication, 
erection, and preliminary testing of the plant. During 
the development of the design and after construction 
had commenced, the scope of the work was much 
increased, the output of the plant being raised from 
100,000 to 150,000 tons of petrol a year by the 
addition of plant for the treatment of creosote. The 
first unit of the new plant, namely, the sulphur-removal 
section, was put into operation in July, 1934, and the 
first hydrogenation unit was started at the end of 
January, 1935. The whole of the plant was handed 
over to the operating staff at the end of May, 1925. 

No attempt has been made to deal with the economics 
of the process from the industrial or from the wider 
national point of view. It may be mentioned, however, 
that permanent direct employment is given by the 
present plant to some 2,000 men at Billingham, and 
to an equal number in the mines. There is, too, the 
very great advantage that work of the type described 
involves advances in technique which are likely to 
be of service to general industry in this country. This 
applies not only to the detail design of plant and equip- 








ment, but also to the development of new steels and 
to general methods of engineering. The author desires 
to thank Sir H. McGowan and the directors of Imperial 
Chemical Industries for permission to publish this 
paper, and for the unswerving support and encourage- 
ment which they have given to their staff during all 

of the work described, in spite of the many 
difficulties which have had to be faced and overcome. 








CATALOGUES. 


Surface-Grinding Machines.—A leaflet concerning Reid 
— surface grinders, manufactured by Messrs. 

id Brothers Company, Incorporated, Beverly, Massa- 
chusetts, U.S.A., has been received from Messrs. Thos. W. 
Ward, Limited, Albion Works, Savile-street, Sheffield, 
= have been appointed sole agents for the British 
Isles. 


Excavators.—Messrs. Thos. Smith and Sons (Rodley), 
Limited, Rodley, Leeds, have issued a large folder in 
colours calli attention to the general details and 
capacities of their of excavators. Each model is 
quickly adaptable on site for use as a navvy shovel, 
skimmer scoop, back- acting trencher, drag-line excavator, 
pile-driver, crane, or grab-crane. 


Tubes.—The widely-varied uses to which electrically- 
welded steel tubes may be put are attractively illustrated 
and described in a catalogue prepared by Messrs. Tube 
Products, Limited, Oldbury, Birmingham. Round tubes 
up to 3} in. in diameter are now produced, as well as 
tubes of square, oval, elliptical and “‘ D” sections, in 
thicknesses ranging from 22 8.W.G. to 10 8.W.G. 


Steels for Diesel-Engine Construction.—The B.S. 
specifications, mechanical properties and applications of 
steels best adapted for use in Diesel-engine construction 
are set out in a folder received from Messrs. Hadfields, 
Limited, East Hecla and Hecla Works, Sheffield. It is 
pointed out that in many instances the best steel can 
only be determined when the full conditions of service 
are known. 


Maximum-Load Indicators and Alarms.—The “ P. and 
B.” Engineering Company, Limited, Tamworth-lane 
Works, Mitcham, Surrey, have issued two pamphlets, one 
illustrating the thermally operated, fully compensated 
movement, “ P. and B.’’ maximum-load or demand 
indicator, available in various patterns. The other deals 
with the “ P. and B.”” maximum-demand alarm, giving 
audible warning when an accidental heavy load occurs. 


Wheat Conditioners and Dryers.—The development 
of a new conditioner-dryer, incorporating the features 
of both the radiator and hot-air types, and having the 
advantage of great flexibility so that almost any desired 
treatment may be given to the grain, is described in a 
pamphlet to hand from Messrs. Henry Simon, Limited, 
Cheadle Heath, Stockport, Lancashire. These machines 
have been installed in Paris and Cork, and operating 
results are given. 


Radial Drilling Machines.—Messrs. William Asquiths 
Limited, Highroad Well Works, Halifax, have produced 
an attractively-illustrated catalogue describing their 
“‘super-electric” §8.C, type radial einer. | boring, 
tapping and studding machines. Mounted on the 
spindle slide, the driving motor is utilised for reversing 
the spindle, entirely eliminating mechanical clutches. 
Dimensions, weights and shipping particulars are! given. 


Steam Generators.—The Velox boiler, it will be remem- 
bered, is characterised by combustion under pressure and 
the use of a gas turbine for driving the air compressor. 
Messrs. Richardsons, Westgarth and Company, Limited, 
Hartlepool, have recently published a translated reprint 
of an article in the V.D.I. by Professor Dr. A. Stodola 
describing the design of an oil-fired boiler with an 
evaporation of 75,000 lb. per hour, together with data 
regarding output and regulating tests carried out. 


Aluminium and Alloys.—Additions and _ revisions 
to the loose-leaf form of catalogue previously issued by 
Messrs. Northern Aluminium Company, Limited, are 
to hand, and include particulars of a new aluminium- 
magnesium-chromium-alloy with high strength and 
excellent resie.ance to corrosion ; new alloys available to 
B.S.I. and D.T.D. specifications ; extrusion dies added 
to the already large stock; and a range of extruded 
sections extended to cover sections up to an overall 
dimension of 8in. Weights of tubing are given. 


Removal of Iron from Water——A problem frequently 
confronting water-works engineers is the removal of 
iron selts from water, clear iron-free water being an 
essential for municipal, industrial and residential supplies. 
A method of removing iron from water, employing a 
mar.ufactured mineral product known as Birm, is des- 
crioed in a leaflet received from Messrs. Burgess Products 
Company, Barwell, Leicestershire, who are the repre- 
sentatives in this country of the manufacturers, Messrs. 
The Burgess Laboratories, Inc., Madison, U.S.A. 


Turbines, Motors and Electrical Apparatus.—A quantity 
of literature has reached us from Messrs. The English 
Electric Company, Limited, Queen’s House, Kingsway, 
London, W.C.2. One brochure concerns back-pressure 
turbines and their applications, outstanding construc- 
tional features being very clearly shown. Three-phase 
commutator motors with continuously variable-speed 
control for printing-machine drives are the subject of 
another. Unive fuse units, eliminating the crossing 
of cores inside the cable box, and high rupturing capacity 
fuse gear for low-tension distribution systems, are 
described in various leaflets, while the remainder deal 
with electric cookers and water heaters for domestic 


purposes. 
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** ENGINEERING”? ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | 
The number of views given in the Specification Drawings is stated | 

in each case ; where none is mentioned, the Specification is not | 

illustrated. | 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in valics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C'.2, at 
the uniform price of 1s 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has heen sealed, when the word “ Sealed" is appended. 

Any person may, at any time within tro months from the date of | 
the advertisement of the acceptance of a Complete Speei fication, | 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts | 


ELECTRICAL APPARATUS. 


420,656. The English Electric C pany, Li ° 
of London, and A. A. Heath, of Stafford. Switch-| 
gear. (2 Figs.) June 18, 1934.—The contact-operating | 
mechanism is operated on the guide rod d in a straight 
line vertical direction by means of link-work consisting 
of a link pivoted at 2 to a plate secured to the wall of 
the casing and a link pivoted at 5 to a contact-carrying | 
crosshead on the guide rod d, and at an intermediate | 
point 6 to the outer end of the first link, whilst its other 
end is pivoted to a swinging link 8 in turn pivoted to | 
a lug on the inside of the casing. When the spacing 
of the various centres is correctly proportioned, partial | 
rotation of the first link about its fixed pivot 2 will 
cause the point 5 to move in a straight line at ri ht | 
angles to a fine connecting the points 2and 7. To enable | 
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the first link to guide in a straight line, an operating | 
rod D for the link-work is angularly displaced with respect 
to the rod d, the first link being formed as a bell-crank with 
the additional pivotal point angularly displaced from 
the pivot 6 about the centre 2 by an amount equal to the 
an, fe between the axes of the rods D and d. To the 
edditional pivot is connected a similar straight-line 
motivn link-work consisting of a link 4’ pivoted to a/ 
link 8’ swinging about a pivot secured to the plate. | 
The additional pivotal connection is intermediate, the | 
ends of the link 4’ causing the end to be constrained to 
move in a straight line. he end is pivotally connected 
to the end of the rod D. In this manner the rod D can | 
be made a good fit in the hole in the casing through | 
which it passes, and no binding action will take place. | 
The various links are duplicated symmetrically on either | 
side of # central plane containing the rods D and d. 
The inner end of the rod D is provided with a crosshead 
on the two sides of which the links 4’ are pivoted 
(Sealed. ) 


| 
MINING, METALLURGY, &c. 


418,101. The Wellman Smith Owen Engineering 
Corporation Limited, of London, and I. Kay, of} 
London. Wagon Tippler. (4 Figs.) February 12, | 
1934.-A platform provided with rails to receive the | 
wagon is pivotally mounted in a cradle about an axis 4| 
which is offset from the centre-line of the wagon. The | 
cradle has L-shaped end members, the platform being | 
mounted in the horizontal arms and the vertical arms 6 | 
being arranged to move in vertical guides. Each of the | 
guides is formed of two oppositely placed U-section 
steel posts 7. At the top, each vertical arm 6 carries 
rollers which bear on inner faces of the posts 7 and at the 
bottom it carries other rollers which bear on the outer 
faces of the posts. Opposite each end of the cradle a 
shaft is mounted in an elevated position. Each of the 
shafts carries three arms 11, 12, 13, disposed in the same 
planes as the vertical guides. The arms 11 are con- 
nected by links to the tops of the cradle arms. The 
second arms 12, which are at right angles to the arms I1, 
have hook-shaped ends which engage with the shafts 
carrying the upper guide rollers. The third arms 13 
carry stops 17 which engage with complementary stops at 
the bottom of the cradle. The first and third arms 11, 13 
form part of semi-circular structures the rims of which 
form channels to accommodate ropes 20. These ropes 
pass around the rims and are connected to the structures 
at the ends of the first arms 11. At their other ends 
the ropes are connected to winding apparatus. Means 
for clamping the wagon 3 in the cradle consists of a 
clamping bar 22, to engage the top of the wagon, 
earried by arms pivoted to the tops of the cradle- | 
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arms 6. These arms are also connected by links t® 


the wagon, the winding apparatus is operated to 
rotate the arc structures. The weights 27 
are-structures and assist in the lifting of the cradle. 
When the cradle reaches the top of the vertical guides 7, 
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(418 101) 


the arms 12 have arrived in a position in which the hooks 
are engaging the shafts at the top of the cradle while 
the third arms 13 are engaging the cradle members 6 
at 17. Continued rotation of the are structures lifts the 
upper cradle-rollers out of the guides 7 and rotates the 
cradle bodily. As the cradle is rotated the wagon is 
moved up to the clamping bar 22, which is held in 
readiness by the weights 27. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


431,725. E.M.B. Company, Limited, of West 
Bromwich, and S. Smith, of West Bromwich. 
Air Brake. (3 Figs.) March 2, 1934.—-The invention 
relates to the trip valves used on the air-brake systems 
of rail vehicles, whereby on encountering a projection on 
the track the vehicle can be brought to rest automatically 
in the event of the vehicle overrunning a signal. The 
easing of the valve has at one end a connection 6 for 
attachment to the train pipe. This connection b opens 
into a chamber containing an annular seating d for the 
main valve e, which is provided with an annular washer 
f of leather and the seating d being in communication 
with an opening in the casing leading to the atmosphere. 
The -~ of the chamber is formed by a closure member 
screwed into the upper end of the casing. The peripheral 
portion of the valve « overhangs the seating d so that 
air: pressure in the train pipe can act on a portion h 
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of the side adjacent to the seating d. The peripheral 
portion of the valve e is cylindrical and is arranged to 
slide freely in the chamber with a small clearance between 
the side walls of the chamber and the cylindrical portion 
of the valve, which serves to restrict the air flow to the 
upper part of the chamber. The face of the valve e 
in contact with the seating d may be of truncated conical 
form. Axially through the main valve e there is arranged 
a hollow stem j, which is perforated adjacent to the 
exhaust opening. The stem j carries the main valve e, 
and the end in the cylindrical chamber serves as a 
seating for the smaller subsidiary valve 1, which is in 
the form of a dise provided with an annular washer of 
leather. The lower end of the stem slides through the 
easing as shown. The stem is formed with a shoulder 
which abuts against the under side of the main valve 
and serves to hold the washer f in position, The stem 
is secured to the valve by a nut 2, which engages a 
threaded portion of the stem. The operating stem 
attached to the subsidiary valve / by nuts screwed on 
to the threaded end of the stem, passes through the 


follow the | 
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| hollow stem j, and its outer end p, which projects beyond 


| the one end of levers 26 which are pivoted on the} the casing is such that the stem can be lifted when it 
| shaft und at their other ends carry weights 27. To raise | strikes a striker, pivoted arm or ramp on the track. 


| Movement of the subsidiary valve / for opening or closing 
under the control of the driver is effected through a 
| bell crank lever g, one end of which en in a slot in 
| a block integral with the stem, the bell-crank lever 4 
| being secured to a spindle carried on the casing. The 
| spin le is associated with a friction device opposing 
| rotation of the spindle, which device includes a part s, 
which engages with the casing and a plate welded tv 
the head of the spindle r, friction material being inter- 
posed between the part s and the plate. A spring between 
the casing and a washer at the other end of the spindle r 
holds the parts of the friction device together, the pres- 
sure between the friction surfaces being adjustable by 
means of a nut acting upon the washer. When the 
valve / is opened either by the striker or by-the lever g, 
it is held open by the friction device, and can only be 
closed again by operation of the lever. Normally both 
of the valves e¢, J, are held on their seatings by the air 
pressure in the cylindrical chamber. When the subsi-. 
diary valve / is lifted by a relatively small effort, the air 
pressure in the cylindrical chamber is relieved. The 
train-pipe pressure acting directly on the overhanging 
portion A of the main valve e, or the continued movement 
of the subsidiary valve which causes the block to engage 
the lower end of the hollow stem j, then lifts the main 
valve, paiing the train pipe into direct communication 
with the atmosphere, and causing the brakes to be 
applied. (Sealed.) 


MISCELLANEOUS. 


424,200. A. C. Marshall, of London, and Steel 
Scaffolding Company, Limited, of London. Brac- 
ket. (10 Figs.) August 14, 1933. This invention is 
a bracket for use in the construction of platforms and 
| stairs of various widths and dimensions and with tubular 
| seaffold poles. 1 and 2 are the horizontal and vertical 
limbs of the device and are riveted together. The limb 
1 consists of a wooden beam 4 encased in metal upon 
the bottom and upon each side, the beam thus being 
contained within a metal body having a U-shaped 
cross-section. A bolt or tie bar runs transversely of 
the length of the member passing through the sides of 
| the sheathing. Running transversely of the beam and 
through the sides of the sheath are perforations 7 to 
receive tubular poles 8 attached by clamps 9 to bearers 
|10 by which the brackets are supported. The _per- 
forations 7 are placed at suitable intervals apart and the 
perforations selected determine the width of the tread 
The vertical member 2 of the bracket is composed 
of two strips of metal of U-shaped cross-section, the 
transverse member of each strip, at its upper end, being 
riveted to the horizontal member. The flanges at 
the front upper end of the strips are of sufficient length 
to project above the plane of the top of the horizontal 
member, as indicat at 12, thereby forming a stop 


Fig.1. 























Fig. 3. 
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to prevent displacement of the foot-boards resting upon 
the horizontal member. The strips are maintained 
parallel by means of bolts. The space between the 
side members of the bracket is such as to permit the 
horizontal member to pass snugly therein. The sides 
are also provided with a series of spon perforations 14 
for the passage of the tubes 8, which are clamped to the 
bearers 10. The particular holes selected determine 
the height of the risers. The front of the riser may be 
filled with boards placed edgewise one on the other, the 
part of the seat pillar extending below the beam, serving 
to maintain them in position. The horizontal member 
of the bracket extends somewhat beyond the plane of 
the vertical front member, the projecting portion being 
perforated at 15 to receive a tube and to support it im 4 
vertical position as indicated at l5a. The tube at its 
upper end is provided with a plate for the attachment o! 4 
board, the plate being of sufficient dimensions to support 
the abutted ends of the boards where it is desired that the 
seat should be continuous. The tubes l5a may 
continued upwards and serve to support a roof or floor 
The lower end of the tube is secured by means of a sole 
plate having a pin to engage the bore of the tube, this 
plate being secured to the boards which form the floor 
and are supported by the horizontal members | of the 
bracket. (Sealed.) 
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ruary 28 and March 16,* which were concerned 
more particularly with the district heating plant, 
this being the most novel feature of the new labora- 
The position of the aerodynamical 
| laboratory is, however, shown in the general plan 
Institute of Technology at Ziirich, which has recently | of the building which accompanies the earlier of 


tory building. 
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pleted a course of study extending over at least 
six terms at the Institute, or who are qualified as a 
result of corresponding training elsewhere. The 
main equipment consists of a wind ‘tunnel with a 
jet opening 3 m. by 2-1 m. (9 ft. 9 in. by 6 ft. 11 in.) 
and adapted for air speeds up to 250 km. (156 miles) 








per hour; a totally enclosed tunnel 
for speeds up to 2,400 km. (1,500 
miles) per hour and with a jet 
opening 400 mm. by 400 mm. 
(153 in. square); and a smaller 








tunnel with an orifice 550 mm. 
(21-5 in.) in diameter and suitable 
for wind speeds of 20 m. to 40 m. 
per second, equivalent to 72 km. 





bres oA 





















































iy aa 
($552.4 — 








Ax ea) = to 144 km. (45 miles to 90 miles) 
4B is ‘> per hour. 
Ve Sot A general view of the working 












Fia. 4. 


been completed, contains an aerodynamics section 
equipped with three wind tunnels and the necessary 
auxiliary plant. This part of the installation was 
completed in the early part of 1935, and work was 
started with the wind tunnels in the summer term 
of that year. A general description of the labora- | 
tories was given in articles in our issues of Feb- | 


Workine Space oF LARGE TUNNEL. 


these articles, namely, in Fig. 2, Plate XIV, ante. 
The laboratory, which is the only one of its 
type in Switzerland, is intended both for demon- 
stration purposes and research work. The course in 
aerodynamics is open to students who have com- 


* Pages 219 and 275, ante. 
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space of the large tunnel, which 
was built after experimental work 
on a 1:10 scale model, is given in 
| Fig. 4 on this page, while longitudinal and cross- 
| sections and a plan are given in Figs. 1 to 3. In 
| view of the relatively restricted space available, 
be tunnel of the open-jet, return-circuit type was 
decided on, and the dimensions were kept down to 
the minimum compatible with high speed and uni- 
form distribution of the air. As will be seen from 
| the illustrations, the return circuit is arranged ver- 
tically below the working space and is accommo- 
dated below floor level. At the same time, the 
height of the fan chamber has been restricted by 
utilising two fans in parallel instead of a single one. 
Power costs for this type of tunnel are comparatively 
low, since the same body of air is continually in 
motion and the fan has only to maintain the circula- 
tion. The tunnel is a reinforced-concrete self-sup- 
porting structure. The rectangular nozzle and 
diffuser are built up from steel plates and channel 
sections, the interior being finished with a smooth 
surface without internal projections, as shown in 
Fig. 4. The diffuser is adjustable within limits 
both vertically and horizontally, by means of the 
hand wheels and screws, which can be seen in 
Figs. 1 to 3. The arrangement permits the two 
members to be set accurately in relation one to the 
other and allows a certain amount of control of 
the position of the air jet. 

The arrangement of the two fans in the lower 
arm of the tunnel is clearly shown in Figs. 1 to 3. 
The fans are of the six-bladed type, 2,500 mm. 
(8 ft. 24 in.) in diameter, and have a maximum 
speed of 1,500 r.p.m. They are of the built-up 
type, the blades being made of a cast aluminium- 
alloy. A certain amount of adjustment of the 
blades on the boss is possible. Each fan is driven 
by its own 275-brake horse-power direct-current 
motor, mounted outside the tunnel, but the motors 
are kept in step mechanically by means of a belt 
passing over the couplings. The belt, the design 
of which is due to Dr. Zoelly, is of woven silk, 
extremely flexible and capable of running at high 
speeds without slip or creep. The tension is main- 











tained by loaded jockey pulleys, as shown in Fig. 2. 
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Fig.8. PRESSURE & VELOCITY CHART OF LARGE TUNNEL 





sections provided with flanges and bolted together. 
It may partly be seen, in an incomplete state, to 


the right of the large tunnel in Fig. 4. The air} 


circulation is provided by a 13-stage axial-type 
turbo-compressor driven by a direct-connected 
1,000-h.p. direct-current motor running at 4,000 
r.p.m. The circumferential speed of the blade tips 
is 220 m. per second. The machine, which was 
constructed by Messrs. Brown, Boveri and Company, 
is clearly shown in section in Fig. 5, while a general 
view is given in Fig. 14, on page 698, and a view of 
the compressor with the cover removed in Fig. 13. 
The motor is supplied with current from a Ward- 
Leonard set, which is illustrated in Fig. 15. The 
design of the compressor permits of some of the 
guide vanes being removed, allowing a variation 
in the relation between pressure and speed ; it is 
possible to obtain high air speeds at low pressures, 
and vice versa. 

In order to obtain the highest speeds at low 
pressure, a vacuum pump is provided which connects 
to the tunnel at the point of highest pressure 
between the fan and nozzle. To carry out research 
work at the highest speeds for which the tunnel is 
designed, which is equal to twice the velocity of 
sound, it is necessary to have all the stages of the 
compressor in operation, the working space enclosed, 
and the vacuum pumps in service. As considerable 
heat is generated when working with the entirely 
enclosed tunnel, a cooler is provided which is of 
sufficient capacity to remove 632,000 calories per 
hour art reduce the temperature from about 
150 deg. U. to 30 deg. C. This is situated between 
the turbo-compressor and the nozzle, as shown in 
Fig. 5. The cooler consists essentially of a series 
of vertical pipes through which water is circulated 
by a pump, a cooling tower being provided in 
connection with the system. The cooler serves at 
the same time as a rectifier, the pipes being sur- 
rounded by copper plates fixed at right angles to 
their vertical axes, as illustrated in Fig. 10, on 
this page. These serve both to increase the cooling 
surface and as the guide vanes of the rectifier. After 
passing the cooler and rectifier the air enters the 
nozzle, which is of the converging type for speeds 
up to the velocity of sound, and of the converging- 
diverging type for speeds equal to, or exceeding, the 
velocity of sound. Leaving the working space, the 
air enters the diffuser, in which its velocity is again 
reduced to less than that of sound. Considerable 
experimental work was necessary to determine the 
best forms for the nozzle and diffuser. 

As an example of the work done at this laboratory, 
we may refer to some experimental work on the 
subject of wing flutter. To simplify the problem, 
it was decided to confine the investigation to the 
case of a two-dimensional wing without an aileron. 
The wing, of 400 mm. span and 120 mm. chord, was 
mounted in such a manner that it could make 
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torsional oscillations about a fixed axis in the wing 
and at the same time oscillate at right angles to the 
wind direction. The natural frequencies of both 
oscillations, the position of the centre of gravity 
and that of the fixed axis, could be adjusted over a 
wide range. The investigations showed, in parti- 
cular, the great influence the angle of incidence 
a has on the critical velocity V, at which flutter 
commences. For small values of a the value of 
V. is fairly constant, but for large ‘values of a, 
both positive and negative, a very marked decrease 
in V, is evident as will be clear from the diagram, 
Fig. 11. In this diagram the fixed axis was located 
at 0-3 of the chord and the four curves were taken 
witn the positions of the centre of gravity ranging 
from 0-235 to 0-325 of the chord. The work has 
also shown that the danger of wing flutter is greatest 
while nose diving, the negative twist on the wings 
then increasing the tendency. There is also a likeli- 
hood of flutter occurring when the machine is 
being pulled out of a dive, owing to the air flow 
breaking away from the upper part of the wing 
surface. The experiments have also’ shown that 
flutter can only occur in one degree of freedom, 
viz., by torsional oscillation, but further experi- 
ments with accurate scale models of wings fitted 
with ailerons are now in progress. 

In conclusion, it should be mentioned that Pro- 
fessor Ackeret was responsible for the layout of the 
laboratory and for the design of the tunnels, and 
that information and illustrations used in the 
preparation of this article were kindly supplied by 
him. Assistance was also provided by Dr..de Haller. 
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INTERNATIONAL CONGRESS OF 
ACETYLENE, OXY - ACETYLENE 
WELDING, AND ALLIED INDUS- 
TRIES. 

(Continued from page 676). 
ConTINUING our account of the 12th Inter- 
national Congress of Acetylene, Oxy-Acetylene 

Welding, and Allied Industries, held recently in 

Caxton Hall, Westminster, London, 8.W.1, we 

have now to deal with the session of Thursday 

morning, June 11. .This was held under the chair- 
manship of Dr. A. Lang, who, in opening the pro- 
ceedings, stated that, in addition to the four papers 
down on the printed agenda for reading and dis- 

cussion, an additional contribution, that by Mr. Y. 

Mercier, the reading of which had perforce been 

postponed at the previous session, would first be 

considered. 


INFLUENCE OF WELDING METHODS ON MECHANICAL 
PROPERTIES OF WELDS. 

Mr. Mercier’s paper was entitled ‘ Influence of 
Welding Methods on the Mechanical Properties of 
the Welds in Oxy-Acetylene Welding,’ and in 
presenting it to the meeting he stated that the tests 
described therein referred to the butt welding of 
steel plates 12 mm. thick, 15 cm. wide, and 50 em. 
long, carried out by three welders. These operators 
had been directed to execute three series of identical 
weld joints, applying the various standard methods 
of oxy-acetylene welding, namely, leftward, right- 
ward and upward double-bead.. The welds were 
executed at right angles to the direction of rolling. 
From each of the joints three samples had been 
taken for tensile testing, two for, bending, and three 
for impact testing. The results obtained showed 
that while the tensile strength of a joint was prac- 
tically constant, the angle of bend, and, above all, 
the impact value, varied considerably according to 
the welding method employed. The backward or 
leftward and the upward double-bead welds, 
however, appeared to give more consistent results. 
These methods, therefore, were more advantageous, 
not only from the economic point of view, but also 
from that of soundness. In order to increase the 
impact value and the angle of bend, methods 
producing an annealing effect were necessary. The 
favourable influence of this annealing had been fully 
confirmed by subsequent tests, which had shown 
that when welds were subjected to this process the 
Mesnager impact value could be raised from 5 kg. 
to 15 kg. per square centimetre. 








The only speaker in the discussion, Professor A. 
Portevin, stated that with reference to the regenera- 
tion annealing, which was that producing grain refine- 
ment, Mr. Mercier seemed to attach greater import- 
ance to the duration of the treatment than to the 
temperature. It was, however, only when a certain 
annealing temperature was reached that all the 
grains were more or less of the same size. He would 
like to repeat, moreover, that certain elements, 
such as aluminium and vanadium, modified the 
conditions of grain growth. He fully agreed with 
Mr. Mercier’s statement that the elongation value 
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nished particulars regarding the constitution and 
structure of the metal. Hence, the study of chemical 
heterogeneity remained to be dealt with, and 
chemical analyses must be made on micro-samples, 
and new methods of micro-analysis devised. This 
work had indeed been commenced, and M. Leroy, 
in France, had been able to determine the man- 
ganese, chromium and phosphorus contents of 
specimens measuring only 1 cub. mm. in size. 
The only other speaker, Mr. V. Kammerer, stated 
that the authors had employed in their tests three 
grades of carbon steel, having tensile strengths of 





obtained in the bending tests was entirely different 


from that obtained in the tensile tests. | inch, 


WELDABILITY IN STEELS. 

* A Contribution to the Study of Weldability in 
Steels,” by Professor J. Brillié and Dr. D. Séférian | 
was the second paper taken, It was read by Pro- | 
fessor Brillié, who stated that three grades of carbon | 
steel, having tensile strengths of 25-4 tons, 31 -75tons, 
and 38-09 tons per square inch, respectively, had 
been examined from the point of view of their 
weldability by the oxy-acetylene and electric-are | 
processes. For the purpose of studying variations | 
in the mechanical properties, use had been made of | 
the Chevenard Micro-Machine fitted for the shear | 
test. This machine had been designed for making 
three kinds of test, namely, tension, shear, and | 
bending, on very small test pieces. A stress-strain | 
curve was recorded by means of an optical lever, | 
and from a development of the curves so obtained 
it was possible to evaluate the strength, modulus of 
elasticity, and percentage elongation for any of the 
three named tests. The diameter of the test piece 
in the shear tests was 1-5 mm. and successive tests 
had been made, in the weld and at various distances 
away from it, to furnish data for plotting the curve 
of variation of mechanical properties (breaking 
stress, modulus of elasticity and percentage elonga- 
tion) across the welded joint. From the shape of 
these curves, it was possible to draw useful conclu- 
sions for determining weldability. A system com- 
prising weld metal and parent metal might be 
described as weldable in proportion as the curve 
was homogeneous. Heterogeneity of the curve was 
associated with an increase in the breaking stress, 
occurring either in the weld, where it denoted 
increased weldability, or in the parent metal, where | 
it was the sign of more or less violent hardening. 

As a limiting criterion for weldability the authors 
had assumed a margin of + 25 per cent. from the 
properties of the parent metal, and, on this basis, 
had come to a number of conclusions. All three 
grades of steel were weldable by either process, but 
their weldability decreased as the strength increased 
and, therefore, as the carbon content increased. 
The steel of 38 tons per square inch tensile strength 
was at the limit of weldability thus defined. The 
critical points in are welding occurred in the neigh- 
bourhood of the weld, but the corresponding zones 
in blowpipe welding were farther away and were 
extended. Moreover, in thin plates (4 mm.) these 
zones were reduced to sharp points, a fact which 
could be explained by the difference in thermal 
distribution between the two methods of welding. 
This distribution depended upon the method of 
welding adopted, and the nature and sizes of the 
pieces welded together (in this case the thickness). 
The oxy-acetylene process conferred greater weld- 
ability than are welding, especially in steel of 31-75 
tons per square inch strength. In are welding, 
the hardening occurred in a narrower zone, but 
was more violent. 

Professor A. Portev'n, who opened the discussion, 
said that the authors had drawn attention to the 
heterogeneity of mechanical properties which 
existed in welds. The next step to take was to 
analyse that heterogeneity in order to find means 
for diminishing it. There were three factors at 
work in producing lack of homogeneity in a weld. 
The first was the constitution of the metal, namely, 
whether it was pearlitic, ferritic or martensitic. 
In the second place, the structure or internal archi- 
tecture of the metal, as represented by the size 
of the grains and whether the Widmanstitten 
structure was present or not, had a bearing on the 
problem. The third factor was that of chemical 


25-4 tons, 31-75 tons, and 38-09 tons per square 
respectively. The percentage of carbon 
present in each case had not, however, been given, 
and as from a welding point of view carbon was an 
| unfavourable element, this information should, 
perhaps, have been given. 

In a very brief reply, Professor Brillié said that 
he could not give the exact figures for the carbon 


| percentage from memory but he could assure the 


meeting that this was less than 0-2 per cent. The 
31-75-tons steel contained 1 per cent. of manganese 
and the 38-tons steel 2 per cent. of nickel. 


Mertatiic Nirripes iy WELDING. 


The third paper taken on Thursday morning was 
by Professor A. Portevin and Dr. D. Séférian, and 
dealt with “The Formation of Metallic Nitrides in 
the Welding of Steels.” It was presented by 
Dr. Séférian. The authors stated that the study of 
experimental conditions governing the fixation of 
nitrogen by the fusion of Armco iron had disclosed 
that only a very slight absorption occurred on 
fusion in the oxy-acetylene flame, namely, N, = 
0-02 per cent. (maximum). Even in an atmosphere 
of pure nitrogen the maximum N, was 0-03 per cent. 
A much heavier absorption occurred on fusion in 
the are (N, = 0-15 per cent. to 0-20 per cent.), 
and this was influenced by (a) the conditions of 
excitation, namely, the intensity of current, and 
especially the voltage, as a function of the length of 
the arc; (b) the nature of the atmosphere: thus, 
in an atmosphere of hydrogen the nitrogen content 
could be reduced to 0-01 per cent.; and, above 
all, (c) the thickness of the covering. Very thick 
neutral coverings could bring the absorption down 
from 0-16 per cent. to 0-03 per cent. of nitrogen. 
The study of thermal treatments of iron-nitrogen 


| alloys, obtained by fusion, had further led to the 


recognition of certain new constituents produced 
by quenching treatments, to which the names nitro- 
martensite and nitro-austenite had been given. It 
followed that the presence of nitrogen rendered the 
iron susceptible to hardening by quenching. The 
study of the influence exerted over the absorption 
of nitrogen in iron by various added elements had 
made it possible to divide such elements into two 
classes, namely, those like carbon, manganese and 
silicon, which reduced the absorption of nitrogen, 
and, on the other hand, those like chromium and 
aluminium, which increased it. In the latter case 
not only the nitride of iron Fe,N, but also CrN, 
and AIN were formed, each of which had their 
peculiar micrographical characteristics and could 
therefore bring about notable changes in the physico- 
chemical and mechanical properties of these alloys. 
In conclusion, Dr, Séférian stated that it had 
been decided that the nitro-martensitic constituent 
obtained by a drastic quench of the (a + y) con- 
stituent from temperatures above 590 deg. C. should 
be called “ Portevinite’’ in honour of Professor 
Portevin, who had done so much scientific work in 
the realm of welding. This proposal was received 
with acclamation by the members of the Congress. 
In a brief speech, Professor Portevin thanked his 
French colleagues for the honour they had conferred 
upon him and also the members of the Congress for 
the cordial manner in which they had endorsed it. 
It appeared that nitrogen, which had previously 
been considered an entirely noxious element,/ might 
now be employed, in certain cireumstances, to 
lessen the disadvantages of overheating. The 
element might, moreover, be useful in other ways. 


CORROSION OF WELDS IN STRUCTURAL STEEL. 


The fourth contribution considered on Thursday 
morning dealt with ‘ Researches on Welding Rods 
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Constructional Steels,’ and was by Professor J. 
Brillié and Messrs. A. Leroy and A. Roux. It was 
read by M. Leroy. The authors stated that the 
structural steels capable of being welded now in 
use could be classified under several heads, namely, 
carbon steels of low elastic limit, carbon steels of 
high elastic limit, and steels containing added 
elements, such as copper, chromium, and nickel. 
The sensitiveness to corrosion of these steels varied 
greatly, and some of them had been specially 
developed from this point of view. The present 
investigation had reference to four types of open- 
hearth steel plate, namely, 25-4 tons and 31-75 tons 
per square inch carbon steels, a 28-6 tons per square 
inch copper steel, and a 35 tons per square inch 
chromium-copper steel. The joints had been made 
by the oxy-acetylene or by the arc-welding pro- 
cesses, employing a wide variety of welding rods 
and electrodes, and the corrosion tests had been 
made under conditions, and using reagents, approxi- 
mating to those which might arise in practice for 
structural steels. 

Although the general research was still being 
pursued, a number of conclusions of great interest 
could now be drawn from it. The outstanding 
requirement in order that, from the point of view 
of resistance to corrosion, the metal deposited in a 
weld might meet the conditions imposed upon it, 
was that it should be perfectly sound and free from 
air bubbles or from inclusions of slag or oxide. 
Given this condition, the chemical resistance of the 
deposited metal could be further improved by 
certain additions such as chromium and copper, 
manganese and silicon, or, finally, nickel. The 
performances of welded connections in acid and 
sea-water corrosion were not strictly comparable. 
As regards the steels themselves, this fact was already 
known. Whereas additions of chromium and copper 
were the most effective against acid attack, it was 
nickel which produced the best chemical resistance 
against saline corrosion. It was, moreover, expe- 
dient that both the parent steels and the weld metals 
should contain the least possible amounts of phos- 
phorous and sulphurous impurities. There was no 
necessity to employ a particular weld metal for 
each type of steel : the same welding rod or electrode 
would give equally good results on dead-mild steel, 
copper steel, or chromium-copper steel. 

Dr. P. Schoenmaker, the only speaker in the 
discussion, stated that corrosion in general con- 
stituted a difficult problem and that the question 
of the corrosion of welds, in particular, was very 
intricate indeed. Only a few contributions on the 
subject of the corrosion of welds had been published 
so far, and it might be of interest to point out 
that the results which he and his colleagues had 
obtained in their laboratories in Holland fully 
confirmed the authors’ findings. As had been 
shown in the paper, the copper steel, containing 
0-5 per cent. of copper, was found to possess 4 
higher resistance to corrosion than ordinary mild 
steel and they had, moreover, ascertained that the 
deposited metal had about the same corrosion- 
resisting properties as the copper steel itself, and 
was also better in this respect than ordinary mild 
steel. The junction between the weld and the parent 
metal was the most important factor in these tests, 
and this must be borne in mind in all investigations 
of this type, as when rupture occurred, it always 
took place in this region of the test piece. 


Low-TEMPERATURE STEEL WELDING. 


The fifth and last paper dealt with on T hursday 
morning was entitled “ A Few Considerations for 
Further Research on Low-Temperature Steel 
Welding,” and was by Mr. E. Lewis. In the absence 
of the author, the paper was read by Mr. L. J. 
Tibbenham. In his contribution, Mr. Lewis des- 
cribed the Linde welding process as applied to pipe- 
line work and stated that it employed @ special 
type of welding blowpipe, the tip of which had two 
additional pre-heating flames situated about half-way 
up the nozzle, with the result that these flames 
prepared the joint for the actual welding — 
A special type of filler rod was also used. The 
fundamental principle of this method of oe 
was based upon the fact that the higher the carbon 
content of a steel, the lower would be its melting 





point, and advantage had been taken of the feasi- 














oo > et ame Cee eee se el 














JUNE 26, 1936.] _ 


bility of introducing carbon from the blowpipe 
flame on to a surface sufficiently heated to cause 
the carbon so deposited to lower the melting tempera- 
ture of that surface. The necessary carbon for this 
purpose was obtained by using an excess of acety- 
lene in well-defined proportions in the flame. By 
proper flame adjustment, it was possible to deposit 
just the correct amount of carbon to bring about 
this low-temperature surface melting so that, as 
the filler rod was deposited, complete fusion took 
place. The perfection of this method would 
enable it to be applied to structural steel, large 
tanks, and other work, and would enable the gas 
process to enter fields of steel fabrication now 
barred to the industry on the grounds of low speeds, 
high cost and distortion. 

The only speaker in the discussion was Dr. Lang, 
the chairman, who, before declaring the session 
closed, stated that conditions in Europe differed 
perhaps from those which obtained in the United 
States, and probably in South Africa. We, on this 
side of the Atlantic, did not find it necessary to 
lay pipe lines many miles in length as was the 
practice in America. Moreover, research did not 
seem to have substantiated the advantages claimed 
in the United States for this process, which, inci- 
dentally, could not really be called a low-tempera- 
ture welding process. Investigators who had 
examined the method had come to the conclusion 
that the quality of the weld was not so good as that 
obtained in the standard oxy-acetylene leftward, 
rightward, or upward methods of welding. 


THE PRESERVATION OF Woop POLES BY 
CHARRING. 


At the meeting on Thursday afternoon, June 11, 
the chair was taken by Mr. G. A. Robinson, and a 
paper on “The Examination and Preservation of 
Wood Poles, and the Prolongation of their Service 
Life by the Oxy-Acetylene Scouring and Charring 
Process” was read by Major G. Millner on behalf 
of the author, Mr. H. C. Morgan. The most recent 
of the uses to which oxygen and acetylene had 
been applied in Australia was known as the scouring 
and charring process, and had been developed for 
treating poles for transmission lines and other 
timber structures set in the ground. The object 
was to prevent decay caused by the attacks of 
fungi, termites and other wood-destroying agents. 
The process was developed about four years ago 
by the concern now known as Commonwealth 
Industrial Gases, Limited, and within a little more 
than three years about 150,000 poles had been 
treated by over 80 plants. The process had, in 
fact, been made standard practice by every import- 
ant pole-using authority in four Australian states. 

The treatment plant was portable, and the 
equipment comprised cylinders for the oxygen, 
acetylene and carbon dioxide, the latter being for 
fire-extinguishing purposes only, a tank containing 
creosote, scouring and charring torches with 
specially-designed tips, a spray gun, and tools for 
examining decay pockets and plugging knot holes. 
The poles were scoured with the oxy-acetylene 
flame to burn out any cracks or visibly decayed 
areas, and were then charred by the oxy-acetylene 
torch over the entire outer surface for a distance 
of about 12 in. to 18 in. below and 18 in. above the 
ground level. A protective layer of hard car- 
bonised wood was thus created, which would not 
support fungal or insect life, and provided a key 
for the absorption and retention of the creosote. 
Finally, the trimmed and charred surface of the 
pole was sprayed with high-grade creosote oi] while 
it was still hot. 

The process derived its effectiveness from a 
combination of these three operations, each being 
the complement of the others, and all being neces- 
sary to complete success. It differed from other 
charring methods in the use of scouring by a high- 
temperature pointed flame. The charcoal produced 
was hard fine textured, of comparatively strong 
adherence, and of just sufficient porosity to allow 
of the absorption and retention of the creosote. 
Periodical retreatment was recommended at inter- 
vals from six years to three years, depending on 
the quality of the poles and the extent of the 
decay. The cost of treating a new pole at the 
depot was 5s. 6d., while that of a standing pole 
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was 6s. The cost of retreatment was about 3s., 
owing to the saving in labour. 

A distinctive advantage claimed for the process 
was the ease with which partly-decayed standing 
poles could be examined, cleaned and reconditioned. 
Unsound wood, even when apparently sound, was 
speedily removed by the flame and the amount of 
solid wood clearly revealed. During the scouring 
operation, the flame of the torch did not burn out 
the sound wood. On the other hand, this became 
coated with a very thin layer of charcoal below 
which was a layer of partly carbonised wood. 
There was, therefore, no destruction of sound 
timber or any weakening of the pole. The scouring 
operation produced sterilisation, which was assisted 
by spraying the creosote under pressure. An 
important feature was the hard fine-textured layer 
of charcoal, which was capable of absorbing 10 
times the quantity of preservative as the charred 
wood. There was also less loss by leaching and 
volatilisation. In the case of new poles it was 
desirable to remove the sapwood from the area to 
be treated, as owing to its impermanent value it 
was not suitable for treatment by this process. 

The discussion was opened by Mr. W. Russell 
Grimswade, who said that he had worked in close 
contact with the author during his experiments. 
There was, he thought, one aspect of the process 
that had not been sufficiently emphasised. That 
was its extreme diagnostic value in determining 
the remaining life of timber structures. The 
process had only to be inspected for it to be appre- 
ciated how valuable it was in cleaning up unsound 
wood and enabling an estimate of the further life 
of the pole to be made. Another point was the 
application of oxy-acetylene scouring to railway 
sleepers. Railway engineers had not been very 
happy with substitutes for timber, but they would 
certainly have to use such substitutes owing to an 
inevitable shortage. The process might be useful 
in prolonging the life of sleepers, on the assumption 
that timber was the best material to be used 
for this purpose. He suggested that the matter 
might be brought to the attention of railway 
authorities. 

Mr. A. Mowré asked whether the process could 
be employed for the treatment of pit props. He 
could see that this might be difficult owing to the 
presence of gas in mines. 

Major Millner, in reply, said that the paper dealt 
specifically with the treatment of hard woods, 
such as were commonly met with in Australia. 
These woods were more difficult to deal with by the 
ordinary methods of impregnation than soft woods 
owing to the fact that the creosote could not be 
forced in to depths exceeding 1/100 in. Pit props 
could, of course, be treated in this way before, 
but not after, installation. 


(To be continued.) 








THE ROYAL AGRICULTURAL SHOW 
AT BRISTOL. 


As stated in our review of the engineering outlook 
earlier in the year, there was a steady improvement 
in most branches of the agricultural machinery 
industry throughout 1935, while in some branches, 
notably the manufacture of agricultural tractors, 
the year under review showed a record level of 
activity. The improvement has been maintained 
throughout the present year, and in view of the 
gratifying increase in the trade of the country as a 
whole, it is reasonable to suppose that farmers may 
look forward to a period of prosperity such as they 
have not enjoyed for a number of years. The 
improved prospects must be heartily welcome in the 
industry, since the position has been so bad in 
the past few years that many farmers have felt 
themselves lucky if they were able to cover expenses. 
One result of this unfortunate state of affairs has 
been that little or no money has been available for 
the maintenance of plant, and no doubt the making 
up of arrears in this direction largely accounts for 
the high level of activity in implement manufacture. 
Freer money will also be warmly welcome from 
another standpoint. It is difficult to recall a time 
in which progress in agricultural methods has been 
more active, and if the farmer is to take advantage 


of the various important developments which will 
enable him to carry out his operations with greater 
profit, a considerable expenditure will be necessary 
on the newer types of implements and plant. On 
the whole, the general tendency in farming appears 
to be away from specialisation towards greater 
diversification of production, although it is unlikely 
that the old mixed farm, which went to extremes 
in this direction, will ever be revived. The tendency 
towards diversification is partly an insurance against 
the unexpected fall in the value of the specialised 
product, whether livestock, milk or grain, and 
is partly due to the increasing tendency towards 
mechanisation, as the mixed farm enables more 
economic use to be made of expensive modern 
appliances. This is particularly true of the tractor, 
which can be put to a wide variety of uses on the 
mixed farm. The popularity of the tractor, and 
the many interesting developments which have 
recently taken place in the various types of imple- 
ment, are brought out by advance particulars of the 
exhibits at the annual show of the Royal Agri- 
cultural Society, which opens at Bristol on Tuesday 
next, and closes on Saturday, July 4. Apart from 
an excellent display of tractors which have already 
firmly established their position in the market, 
several new models will be shown, and it may be 
noted that there appears to be a marked tendency 
towards simplicity. This is well brought out by the 
new Marshall heavy-oil tractor, described elsewhere 
in this issue. Much ingenuity is being expended on 
the design of field implements, and improvements 
are observable even in such well-established appli- 
ances as harrows, rakes and tedders, quite apart 
from such comparatively new developments as 
combines and grass-drying plant. We may com- 
mence our description of the exhibits by dealing 
with some of the new field implements shown. 
Messrs. International Harvester Company, of 
Great Britain, Limited, 259, City-road, London, 
E.C.1, are showing the new side-delivery rake and 
tedder, and the improved model tractor binder, 
illustrated in Figs. 1 and 2, on page 690, respec- 
tively. The side-delivery rake and tedder is a full- 
size machine for handling two two-horse swaths. It 
has a rigid non-folding frame, and has been designed 
particularly with the object of eliminating the 
usual faults of the parallel-bar type rake. The 
cylinder is provided with a rigid centre axle which 
maintains the required distance between the 
cylinder heads, ensuring their positive alignment and 
thus preventing binding and hard running. The 
cylinder heads are one-piece castings which are 
claimed to maintain positive alignment and spacing 
of the rake bars at all times. The heads are covered 
with a one-piece sheet steel disc which prevents 
winding on the head. Each head runs on large 
roller bearings. The rake bars are made from a 
single piece of sheet steel, giving a smooth contact 
surface for the hay. The design allows each tooth 
to be detached separately. This is a great conveni- 
ence in the case of tooth breakage. The teeth 
themselves are closely spaced to ensure clean 
raking. To overcome the common tendency for 
the hay to wind round the rake-bar pivots, the 
bearing ends are protected by close-fitting rounded 
caps, which also serve as grease retainers. As 
regards the gearbox and driving mechanism, the 
former is of the enclosed type with the gears and 
clutch mechanism running in oil. The bevel gear 
shaft runs in roller bearings, and is lubricated from 
the gear-box. The final drive is by chain and 
sprockets, permitting of a certain degree of flexi- 
bility between the cylinder and gearbox, and also 
allowing the height of the front end of the cylinder 
to be altered withovt undue complication. The 
chain is of the heavy malleable pintle type and can 
be tightened by means of an eccentric bush, thus 
eliminating the use of idler sprockets. The chain is 
completely protected from the hay by a cast-iron 
housing. A lever is mounted at the side of the 
gearbox, within easy reach of the driver, for changing 
from the raking to the tedding motion, a safety 
clutch being provided to eliminate the risk of 
breakage when the change is made. There is also 
a crank handle within easy reach of the driver for 
raising or lowering the inner end of the cylinder. 
The crank has screw adjustment, and is mounted on 





ball bearings so that the inner end of the raking 
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cylinder can be adjusted delicately to ensure clean | 
work under all conditions. The rear end of the rake | 
can be adjusted instantaneously by means of a 

lever within reach of the driver's left hand. The | 
main frame of the machine, which can be clearly 

seen in the illustration, consists of an angle-iron | 
framework, with a backbone in the form of a large | 
diameter pipe, giving a rigid construction with a 

minimum of weight. The main wheels have steel | 
spoke s, hot riveted into a malleable-iron hub, and | 
a steel rim. The castor wheel is provided with an 

anti-winding stationary disc to prevent hay clinging | 
round the axle. This wheel has also a rounded hub | 
cap to keep dust out of the roller bearings, and 

to prevent hay winding, while acting as a grease 

chamber. An important new feature is the provision | 
of a spring locking device to eliminate wheel wobble | 
when working on hard ground, or when the machine 

is being transported on the road. The stripper 

board is pressed out of sheet steel and has fine | 
adjustment at both ends. It possesses a certain 

flexibility at the discharge end which helps to 

avoid choking. The thill draw frame can be moved 

to suit different widths of swath, and the thills 

can be moved together to form a pole for two-horse | 
traction. The thills fold over the machine for storing. 

Pressure greasing is provided throughout. The | 
cylinder length is 6 ft. 3 in., the approximate working | 
width is 6 ft. 4 in., and the tooth spacing is 3 in. | 
The wheel diameter is 3 ft. 5 in., and the machine | 
weighs approximately 924 Ib. 

The tractor binder, illustrated in Fig. 2, has 
been designed especially for attachment to tractors. 
Every part has been strengthened up to withstand 
the extra stresses, and additional ball and roller 
bearings have been incorporated to reduce the 
draught and minimise wear. In addition, most of | 
the gears have been shielded and the lubrication sys 
tem improved, All the components of the main 
frame are made of steel, and the whole construction 
is well braced to ensure rigidity. Owing to the heavy | 
stresses on the platform due to tractor operation, | 
it has been strengthened up and specially braced to 
increase the stability of the seat pipe and elevators. | 
The gears in the power-drive rear gearbox assembly | 
are efficiently shielded, together with the elevator 
pinions. The platform and apron guides of the 
elevators are made of steel instead of wood. A high 
grade hardened-steel roller chain is employed for 
the elevator, giving ample strength with light 
running and a steady and noiseless drive. The 
tightener and idler sprockets for this chain are 
mounted on enclosed roller bearings. The main 
wheel is of large diameter and wide tread to support 
the machine under the most unfavourable soil 
conditions, or during rainy weather. Two angk 
skid rings are fitted to ensure a good grip on uneven 
ground or when working on a slope. A wheel 
scraper is also provided. The canvases are made of 
extra-heavy duck, specially woven for tractor 
binders. The width of both platform and elevator 
canvases is sufficient to handle the tallest crops 
All the platform and elevator rollers run in roller 
bearings and similar bearings are employed on all 
the important moving parts to ensure long life | 
and easy and smooth running. Grease-gun lubri- 
cation is employed throughout. The binding attach- 
ment has been specially designed to deal with the 
heaviest flow of grain, and to avoid the risk of | 
damage through choking or blocking, a slipping 
clutch is incorporated in the driving shaft. 

A new implement entered for the Society's silver 
medal is illustrated in Fig. 3, on this page. This 
is a grassland harrow shown by Messrs. Bamfords, 
Limited, Uttoxeter, and is of particular interest in 
view of the increasing attention which is being | 
devoted to grassland cultivation. A new principle 
is incorporated in the design, the two bars being 
mounted one in front of the other and so arranged 
that, as the machine moves forward, the tine bars 
rise and fall alternately, one tine bar cleaning 
itself whilst the other is doing its work, a special 
feature being that when the front tines reach the 
ground the back tines do not rise until they have 
reached the point where the front tines started, 
thus ensuring continuous harrowing. The tines are 
arranged at 2}-in. centres in separate independent 
sections, each section working against its own | 
springs. This flexibility allows the tines to follow 
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Fie. 1. Sipe Rake anp Tepper; Mgssrs. INTERNATIONAL HarRVESTER COMPANY, OF 
Great Brita, LIMITED. 
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Fie. 2. Tractor Bryper; Messrs. INTERNATIONAL HARVESTER COMPANY, OF 
Great Brirarn, Lewirep. 
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Fic. 3. Grasstanp Harrow; Messrs. Bamrorps, LIMITED. 


uneven land. The tine bars are moved by the action] Among the other exhibits shown by Messrs 
of rollers on cams attached to the L-shaped rods to| Bamfords, particular attention may be drawn t 
which the tine bars are secured. The movement is their ““ Expanda” horse rake and to their new 
quite automatic, the drive being taken from a gear | airless-injection engine. As its name suggests, the 
wheel fixed on the road wheel, and meshing with a/| horse rake is of the expanding type, so that while 
larger gear wheel on the roller shaft. The depth of | having a large capacity, it can be contracted for 
penetration is varied by means of weights mounted | transport or for passing through narrow gateways. 
so that they can slide on the L-shaped rods, and The end tines are mounted on lazy tongs, while 
whilst sufficient depth for all ordinary purposes | the centre group of tines are rigid, and it is an eas) 
can be obtained by these weights, they may be | matter to expand or contract the width as required. 
supplemented by springs if greater depth is required.! The new airless-injection engine is illustrated in 
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Fig. 4, above. The firm introduced a 6-h.p. 
vertical model several years ago, and this model 
was described in ENGINEERING, vol. cxxxiv, page 57 
(1932). The new engine is very similar in design, 
but is of the two-cylinder type to meet the demand 
for a unit of somewhat greater power. As the 
general design follows that of the earlier model, it 
will be sufficient to recall the principal features. 
The casting forming the crankcase is hinged to 
the baseplate, and the crankshaft is carried in the 
upper casting, so that the baseplate only forms a 
foundation and oil sump. The main bearings, 
crankshaft, big-ends, and so on, are therefore 
readily accessible when the top casing is swung 
into the horizontal position. The pistons can 
be readily withdrawn with the casing in this 
position. The valves are opposed, and are mounted 
horizontally. They can be removed without break- 
ing the water or cylinder-gasket joints, and without 
lifting the cylinder head. A special type of com- 
bustion head is fitted, into which the air is injected 
at high pressure in two streams, the fuel stream 
being at right angles to the air streams, and in the 
low-pressure zone between them. This ensures an 
intimate mixing of air and fuel and good combustion 
at all loads, with the practical elimination of the 
Diesel “ knock,” whilst easy starting from cold 
under all atmospheric conditions is secured, no 
auxiliary starting devices being necessary. The fuel 
pump is situated on the outside of the casing, as 
shown in the illustration, and delivers the fuel through 
a strainer to the atomiser, which is of the self-cleaning 
type and ensures freedom from choked jets. A 
governor controls the action of the pump and 
maintains the speed constant within close limits. 
When dealing with the exhibits at the Ipswich 
Show in 1934, we described a light tractor shown 
by Messrs. International Harvester Company, of 
Great Britain, Limited, 259, City-road, London, 
E.C.1. In addition to the exhibits already described, 
the firm this year are showing a new and 
heavier tractor, designed to operate on the lower 
grades of fuel, such as paraffin and No. | distillate. 
The tractor, which is illustrated in Fig. 5, on this 
page, is known as the WK-40 model, and is fitted with 
a heavy-duty six-cylinder engine. The cylinder bore 
is 3} in. and the piston stroke is 4} in. The cylinders 
are fitted with replaceable sleeves and have machined 
combustion chambers. Grey iron pistons are 
employed with a fully-floating gudgeon pin, and 
three gas and one oil-control rings. The crankshaft 
is a nickel-steel drop forging, heat treated, and is 


2-7 in. in diameter. It is carried in seven bearings, 





Which are steel backed with copper-lead linings. | 
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or GREAT Britain, LIMITED. 


The big-end bearings are of the same type, 2-248 in. 
in diameter, with shims for adjustment. Magneto 
ignition is employed, and a full force-feed system of 
lubrication is fitted, the gudgeon pins being lubri- 
cated through drilled passages in the connecting 
rods. The general design of the tractor is somewhat 
similar to the firm’s well-known WD-40 Diesel 
model. The clutch is of the dry-disc single-plate 
type, and is 14 in. in diameter. It is fitted with a 
clutch brake. Three forward and a reverse gear of 
the sliding type are provided, the three forward 
overall ratios being 98-1, 76-6 and 65-9 to 1. The 
overall reverse ratio is 108-3 to 1. The gear wheels 
are nickel-chrome steel drop forgings with accurately 
cut teeth, and are electrically heat-treated. They 
are fully enclosed and run in oil. The tractor is 
fitted with ball bearings throughout, except on the 
pulley disc shaft, where taper-roller bearings are 
employed. The rear axle is of heat-treated nickel- 
chrome steel, and is of the semi-floating type. The 
diameter at the hub ends is 3-496 in., and at the 
differential ends 3-12 in. The bearings at the 
differential are of the straight-roller type, and at 
the other end of the taper-roller type. Bronze 
washers are fitted between the rear axle carrier and 
the differential, and also between the differential 
side gears and the gear case hubs. There are two 
spring-loaded seals and one felt washer between the 
rear-wheel hub and the axle carrier bearing cage. 
The differential is of the four-pinion type. The 
front axle is an I section steel forging. Taper-roller 
thrust bearings are fitted at the lower end of the 
steering turntable pivots to carry the weight of the 
front end of the tractor. The front-wheel bearings 
are also of the taper-roller type, and are fitted with 
leather and felt oil seals and metal dust shields. 
The steering gear is of the worm and wheel type. 
Taper-roller bearings are fitted on the steering 
shaft. The frame of the tractor is a one-piece grey- 
iron casting. A hand-operated brake, of the con- 
tracting band type, is fitted on the bull pinion shaft 
on the outside of the main frame. The belt pulley, 
visible in the figure, is 16} in. in diameter, and runs 
at 601 r.p.m with a normal engine speed of 1,600 
r.p.m. Centrifugal pump circulation is employed for 
cooling the engine, controlled by a thermostat on 
the outlet manifold. The radiator is of the flat tube 
type, and has a frontal area of 567 sq. in. A Zenith 
up-draught carburettor is fitted, gravity fed from the 
fuel tank, which has a capacity of 31 gallons. The 
forward tractor speeds at normal engine speed are 
2-4, 3-1 and 3-6 m.p.h. The reverse speed under 
the same conditions is 2-2 m.p.h. The turning 
radius is approximately 17 ft. The total weight 





of the tractor without spade lugs, skid rings, fuel or 
water, is 6,100 lb., the weight on the front axle 
being 2,460 lb. and on the rear axle 3,640 Ib. 

Another exhibit entered for the Society's 
silver medal is an all-crop harvester shown by 
Messrs. Allis-Chalmers Manufacturing Company, 
728, Salisbury House London Wall, E.C.2. This 
machine is shown in Fig. 6, page 692, drawn by one 
of the firm’s model “U” tractors at work on an 
estate near Whitchurch during the 1935 harvest, 
when it harvested 356 acres of wheat, oats, barley, 
and mustard. The harvester is stated to be equally 
efficient for all kinds of grain. Straw and weeds 
go through the machine practically whole. With 
the rubbing type cylinder there is little chopping 
or breaking up, and the straw is left in good condi- 
tion for handling with regular hay tools when it is 
to be saved for feed, bedding, and so on. It is 
claimed that the wide cleaning shoe, equipped with 
two adjustable sieves and one finishing sieve, cleans 
small grain better than the average thresher. The 
cleaning area is equivalent to that usually found on 
a 10-ft combine. The rubber-faced shelling plate 
also serves as a concave, and together with the two 
regular concaves below the cylinder, provides ample 
shelling capacity to thresh completely the toughest 
grain. The rubber-faced cylinder bars are stated 
to prevent straw mangling. Less moisture is said 
to be pressed out, especially in weedy or unevenly 
ripened fields, and the grain going into the bin is 
drier. One of the great advantages claimed for the 
machine is its ability to save sweet clover and a 
variety of similar valuable seed crops. Up to the 
present, the saving of seed in the majority of these 
crops has involved the use of a huller, but the all-crop 
cutter bar shaves the ground if necessary, picking up 
the down heads and getting even the shortest 
growths. The full width draper delivers the cut 
material in a thin, evenly-spread stream to the 
cylinder. The rubbing action of the 5-ft. rubber- 
faced bar cylinder and block rubber concaves 
shells out even the stubborn clover pods. Grain- 
tight pans prevent leakage at the bottom and sides 
of the machine, and deliver the seed and pods that 
have been shaken out of the straw to the oversize 
clearing shoe. Saw-tooth wind control deflectors 
are stated to make it easy to regulate and direct 
the blast on the sieves in the exact volume and 
position to handle any quantity of chaff. Any 
unhulled heads or pods are delivered to the cylinder 
for re-threshing through the vibratory tailings 
shaker. 

The machine is driven through the tractor power 





take-off and is entirely controlled from the tractor 
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seat. It is mounted on pneumatic tyres to insulate 
it from shocks and vibration. Ball or roller bearings 
are used throughout, ball bearings being employed 
for the cylinder, gearbox, and pitman drives, and 
roller bearings for the belt tightener, canvas-drive 
rollers, cleaning fan, elevator,and soon. An unusual 
feature of the machine is the extensive use of belt in 
place of chain drives, vee belts being used on all the 
important drives. They are claimed to run more 
quietly and to absorb less power than the alternative 
drives available. Their greatest advantage, however, 
is that variable speeds can readily be obtained by 
the employment of adjustable pulleys. The actual 
pulleys fitted enable the cylinder speed to be varied 
from 425 r.p.m. to 1,700 r.p.m., and similar adjust- 
ments are provided to increase or reduce the rack, 
shoe, sickle, and header speeds. The pulley adjust- 
ments are made by means of shims. The upper 
canvas hinges on the upper roller, with the lower 
end floating on the grain. It travels faster than the 
lower canvas, compressing bushy straw and feeding 
with a combing action off the top of the cylinder. 
Spring tension releases make it unnecessary to 
remove the canvases from the header at any time. 
The sickle is driven from a ball-bearing crank pin, 
with a cushioned final drive, to permit high-speed 
cutting without jar or vibration. The reel is driven 
from the right-hand ground wheel, ensuring the 
correct speed at any cutting rate, and is adjustable 
for height. 

It is a defect of the ordinary mower that during 
growing periods of the year the rotary knives fail 
to cut the “ bents,”’ that is, the seed pods of certain 
grasses, daisy and dandelion heads, and so on. 
Such bents are apt to get so established between 
mowings that they lie down instead of entering the 
cutter, and spoil the smooth, freshly-cut appearance 
of the turf. In the past, it has only been possible 
to deal with such truants by individual hand cutting 
or by the use of an expensive machine, but Messrs. 
Charles H. Pugh, Limited, Whitworth Works, Bir- 
mingham, 9, are showing a very simple implement, 
known as the Atco Bentscythe, by means of which 
they can be effectively eliminated. The principle | 
of the implement is based on the well-known process 
of rodding lawns and golf greens to disperse worm 
casts, the flexible part of the bamboo being cut off | 
and replaced by an equally flexible blade, sharpened | 
on both edges. The same action is employed as in 
rodding, the operator effecting a sweep of about | 
9 ft. The implement, which is shown in use in Fig. 7, 
on this page, is stated to cut effectively all the bents | 
low enough to enable the mower to keep them in 
check subsequently, and careful time tests have shown 
that an area of 600 square yards, equivalent to the 
size of an ordinary tennis court, can be easily cleared 
in ten minutes, In the case of daisy and dandelion 
heads, several applications of the implement may 
be necessary before final elimination takes place. 
Such heads are stated to reappear after the first 
cutting, but of about half the original size, and the 
size is further reduced by subsequent applications 
of the implement until they finally disappear. 
Messrs. Pugh are also exhibiting various examples of 
the well-known Atco mowers, and the Atco Auto- 
scythe, which was described in ENGINEERING, 
vol, cxxxix, page 265 (1935). 

(T'o be continued.) 








SUMMER MEETING OF THE 
INSTITUTION OF ELECTRICAL 
ENGINEERS IN SCOTLAND. 


AFTER an interva! of fourteen years, the Institu- 
tion of Electrical Eugineers again, last week, held 
its Summer Meeting in Glasgow and The Highlands. 
Although in a period of less than a week it was not 
possible to visit more than a few works and generat- 
ing plants, the meeting none the less afforded more 
than one opportunity of seeing something of the 
extensive water-power developments which have 
taken place in Scotland since the 1922 meeting and 
also of inspecting developments in boiler practice, 
of which little had been heard at the time of the 
earlier gathering. Of the former category, the 
150,000-h.p. Galloway hydro-electric scheme forms 
a striking illustration. This scheme, part of which 





has been in commercial operation since March, 
1935, came in active existence, with the passing of | 
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the Galloway Water Power Bill, as recently as May, 
1929. In the second category may be placed the 
manufacture of fusion-welded boiler drums in the 
works of Messrs. Babcock and Wilcox, Limited. 
The meeting opened with a re-union and recep- 
tion by the President, Mr. J. M. Kennedy and Mrs. 
Kennedy, at the Central Station Hotel, Glasgow, 
on the evening of Monday, the 15th inst., while 
the whole of the following day was devoted to a 
visit to the Galloway Power Scheme. The journey 
was made by train to Dalmellington and thence by 
coach to Kirkcudbright, where the party was enter- 
tained to lunch and tea by the Galloway Power 
Company, being welcomed at the former function 
by Mr. Robert Nelson, a director of the company. 
The return journey was made by coach to Girvan, 
and from there by train to Glasgow. It is not 
necessary to enter into a detailed description of the 
Galloway scheme in this article as the first section, 
covering the Tongland and Glenlee stations, was 
fully dealt with in a series of articles in the autumn of 
1934,* while we propose to follow these up at an 
early date by further illustrated articles dealing 
with the second part of the scheme and covering 
descriptions of the Kendoon, Carsfad and Earlstoun 
stations. A brief general description of the scheme 
may, however, be given, as it formed an important 


* ENGINEERING, vol. cxxxviii, page 267, et seq. 








Atui-Crop Harvester; Messrs. ALLIs-CHALMERS MANUFACTURING COMPANY. 


item in the summer meeting with which we are 
dealing. 

During the war a water-power station, developing 
400 h.p. for industrial purposes, was built at Tong- 
land, on the River Dee, about 2 miles north of 
Kirkcudbright. The River Dee runs roughly north 
and south and discharges into the Solway Firth at 
Kirkcudbright. It was not, however, until 1923 
that the possibility of developing a public utility 
scheme in this area was considered in detail. At 
that time a considerably smaller project than the 
present one was suggested by the late Major Well- 
wood Maxwell, then Convenor of the Kirkcudbright 
County Council, and Captain Scott Elliot. The 
matter was put into the hands of Messrs. Merz and 
McLellan, as consulting electrical engineers, who 
were later joined by Messrs. Sir Alexander Gibb 
and Partners, as consulting civil engineers. Detail 
surveys showed that the area concerned could be 
relied on to produce a continuous load of 20,000 kW. 
As the whole of the district is of a rural character, 
there was little likelihood of an output of this order 
being absorbed locally, but with the passing of the 
Electricity Supply Act of 1926, the creation of the 
Central Electricity Board and the construction of 
the grid, the scheme assumed practical shape, and 
it is essentially as a peak-load supply to the grid 
that the scheme has been carried to fruition. 

The main water-power supplies are obtained from 
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Loch Doon, Loch Ken, and the Clatteringshaws 
Reservoir. Loch Doon originally discharged down 
the River Doon to the Ayrshire Coast, but by means 
of a dam at its northern end, and a 5,700-ft. tunnel, 
the water has been diverted to the Dee watershed, 
and passes through the Kendoon, Carsfad, Earls- 
town and Tongland stations in series. Clattering- 
shaws is an artificial reservoir formed by building 
a dam on the Black Water of Dee. The water from 
it feeds Glenlee Power Station, and then flows to 
Loch Ken, ultimately also passing through the 
‘Tongland Station. Although, as already men- 
tioned, detail surveys showed that the area could 
produce a continuous output of 20,000 kW, it was 
from the first realised that the water available 
could be more effectively utilised for peak-load 
purposes, and the scheme has been developed on 
that basis. The stations feed the Glasgow-Carlisle 
132,000-volt grid line, and operate only during the 
peak load. As two-thirds of the annual rainfall 
in the area occurs in the winter, when the peak-load 
demand is greatest, the whole project forms a 
valuable adjunct to the steam stations in the 
industrial areas in Mid-Scotland and Northern 
England. With a peak load of 103,000 kW and 
a load factor of 20 per cent., the cost of current 
is expected to be rather less than jd. a unit. THe 
cost of the whole scheme is estimated at about 
3,000,0001., equivalent to 291. per kW. 

The following day, Wednesday, June 17, was 
spent in a visit to the works of Messrs. Babcock and 
Wilcox at Renfrew, and a steamer excursion on the 
Clyde. The Institution party was taken from the 
hotel to the steamer in "buses kindly provided by 
the Glasgow ‘Corporation, and for the whole of the 
remainder of the day’s proceedings the party were 
the guests of Messrs. Babcock and Wilcox, who 
provided the steamer, lunch, tea and dinner on 
board, and transport by train back to Glasgow from 
Gourock. The excursion was made by the T.S.S. 
Queen Mary II, and as it was favoured with delight- 
ful weather, proved most enjoyable. Apart from 
the natural beauties of the Clyde estuary, additional 
pleasure was afforded by the very different appear- 
ance of the Clyde shipyards from that which would 
have been presented twelve months ago. It was 
a particular pleasure to sail up the Gare Loch and 
not to find it encumbered with a melancholy assem- 
blage of rusting steamers, even though one might 
realise that this was partly due to an improvement 
in the price of scrap. We would like to add our 
personal tribute to the official thanks of the Institu- 
tion for the courtesy and great hospitality shown 
by Messrs. Babcock and Wilcox in arranging this 
expedition. 

It is not possible, in the course of this account 
of a summer meeting, to attempt to describe the 
Renfrew works of Messrs. Babcock and Wilcox, 
but some reference may be made to a matter already 
referred to, the developments which are taking 
place in the manufacture of fusion-welded high- 
pressure boiler drums. Up till the present, 74 
fusion-welded boiler drums have been manufac- 
tured at Renfrew, ranging up to drums 37 ft. 6 in. 
long by 58 in. in outside diameter for 700 Ib. per 
inch working pressure. The longest drum so far 
manufactured is 48 in. in external diameter and 
38 ft. 4 in. long. It is intended for a working 
pressure of 420 lb. per square inch. In addition 
to these boiler drums, 74 fusion-welded pressure 
vessels for the oil industry have also been manufac- 
tured at Renfrew. This part of the activities of the 
firm was originally carried on in the high-pressure 
drum shop, but owing to the way in which it is 
increasing, a special welding bay, 330 ft. long and 
60 ft. 6 in. wide, has been built, equipped with 
welding machine and the necessary X-ray inspection 
plant. A visit to this impressive new shop and an 
inspection of the many welded drums in course of 
manufacture, make it abundantly clear that the 
welded drum has now taken a definite and important 
place in water-tube boiler manufacture. Its posi- 


tion is likely to be even more firmly established 
after the publication of the report on three fusion- 
welded drums which are now undergoing fatigue 
tests in the shops for the Welding Research Com- 
mittee of the Institution of Mechanical Engineers. 
As will be generally known, in addition to boilers 
Messrs. Babcock and Wileox manufacture stokers, | 
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conveyors, cranes, &c., and an opportunity was 
given of visiting the various shops devoted to these 
ranges of work. At the present time the Renfrew 
establishment employs from 5,000 to 6,000 people, 
and the Dumbarton works of the company 1,000 
people. At the latter works solid-drawn tubes are 
manufactured, while a recent addition is the valve 
works, which we described in our issue of January 31 
of this year. In view of the present extent of Messrs. 
Babcock and Wilcox activities, it is interesting to 
note that the manufacture of the Babcock and 
Wilcox boiler was begun in Scotland in 1882 in a 
shop which was part of the Singer Manufacturing 
Company’s plant at Kilbowie. The present com- 
pany was formed in 1891 and in the original pros- 
pectus it was stated that “a provisional agreement 
has been entered into with the Singer Manufacturing 
Company, by which they agree to manufesture for 
this company, for three years, and thereafter 
indefinitely under six moaths’ notice. If it should 
be found expedient to discontinue such arrangement 
—which appears exceedingly improbable—this com- 
pany can do so at any time upon six months’ 
notice.” 

On Thursday, the 18th inst., various alternative 
works visits were arranged in the morning, and in 
the afternoon the party proceeded by motor coach 
to Oban, where the night was spent. The works 
covered were those of Messrs. The Harland Engin- 
eering Company, Limited, at Alloa, the shipyard and 
boiler works of Messrs. Yarrow and Company, at 
Scotstoun, Messrs. Mavor and Coulson’s Bridgeton 
works, the stores of Messrs. Lewis’s Polytechnic, 
Limited, and the Clyde’s Mill Power Station. From 
among these various firms, we took the opportunity 
of visiting the works of the Harland Engineering 
Company. The original firm of Messrs. G. Harland, 
Bowden and Company was founded thirty-two years 
ago, and in 1910 changed its name to Messrs. The 
Harland Engineering Company. In 1919, the com- 
pany purchased the British Electric Plant Company, 
which had been founded in 1900 to manufacture 
electrical and hydraulic plant, and to generate and 
supply electricity in bulk to the Alloa Town Council. 
This latter activity is not carried on by the con- 
solidated company as the town inaugurated its own 
generating plant at the end of 1910. At the present 
time the works employ about 850 hands, and manu- 
facture alternating- and direct-current machines up 
to a capacity of about 3,000 kW, high and low lift, 
single and multi-stage pumps for drainage, boiler 
feed, hydraulic-pressure systems, and general indus- 
trial purposes, and also have extensive switchgear 
shops, their products including metal-clad units up 
to 22 kV. The well-known Harland electrical inter- 
lock drive for paper and linoleum machines, con- 
tinuous strip mills, &c., is also manufactured. Some 
200 of these drives are already in operation in 
various parts of the world. The works are of modern 
type, well arranged and lighted, with an extensive 
modern machine equipment. Considerable use is 
being made of welding for the manufacture of 
fabricated parts. Much work was going through 
the shops at the time of our visit, and it was evident 
that the whole factory is well adapted for high-class 
manufacture by modern methods. After the visit, 
the Institution party was entertained to lunch by 
Messrs. Harland at the Bridge of Allan Hotel. 

The last day of the meeting, Friday, June 19, 
was devoted to a visit to the Lochaber Hydro- 
Electric Works, the journey from Oban being 
made by train to Ballachulish and thence to the 
Laggan Dam by motor coach. Lunch was served 
at the dam, and in the afternoon the coaches 
transported the party to Callander, where the 
meeting terminated. We gave an account of the 
Lochaber scheme in the- latter part of 1930.* At 
that time, the work was not completed, but the 
scheme has not been materially modified in execu- 
tion and details of the work will be found in our 
former article. Briefly, the scheme consists of a 
utilisation of the waters of Loch Laggan and Loch 
Treig to supply an aluminium plant at Fort William. 
The two lochs are connected by a tunnel 2} miles 
long, and from Loch Treig a tunnel 15 miles long 
through the flank of Ben Nevis connects with the 
power station at Fort William. The Loch Treig and 





Loch Laggan dams and the 2}-mile connecting 
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tunnel formed the second stage of the scheme, 
which has recently been completed. The Laggan 
dam, which is 700 ft. long and 117 ft. high, which 
was inspected during the visit, is a handsome struc- 
ture, the granite piers and roadway structure which 
surmount it attuning excellently with the sur- 
rounding moorland scenery. The consulting engi- 
neers, Messrs. C. 8. Meik and Halcrow, are certainly 
to be congratulated on the way in which they have 
combined structural efficiency with scrupulous 
regard to amenities. 

The meeting was attended by about 200 members 
and their ladies, and was of a highly successful 
nature. Apart from the first day and the morning 
of Wednesday, it was favoured with perfect weather 
and proved most enjoyable throughout. All 
arrangements were carried out without a hitch, 
for which thanks must certainly be expressed to 
the local committee and particularly to Mr. J. 
Taylor, the local honorary secretary, as well as to 
Mr. P. F. Rowell, the secretary of the Institution, 
and his staff. 








LABOUR NOTES. 


THE recalled national committee of the Amalgamated 
Engineering Union, at a meeting in York last week, 
adopted a resolution accepting the report of the execu- 
tive on the recent wages negotiations, but condemning 
the acceptance by the engineering unions of the 
employers’ proposals, The executive council were 
instructed to place the following new demands before 
the employers at the earliest possible date :— Full 
restoration of the pre-June, 1931, conditions and a 
minimum increase of 3d. an hour on the basic rates.” 
Any terms offered by the employers that were less 
favourable than these should be, the executive council 
were told, submitted to a ballot vote of the membership. 


The agreement which the Amalgamated Engineering 
Union’s national committee has condemned, was nego- 
tiated by a joint committee of representatives of the 
Engineering and Allied Employers’ National Federation 
and representatives of the 17 trade unions which 
have members employed in federated engineering 
workshops. The full executives of the unions, meeting 
at York last week, formally adopted it. It provides 
for an increase of the war hecne by 3s. a week to all 
adult male workers in three instalments of ls. each, 
the first to be paid from the end of this month, the 
second at the end of September, and the third at 
the end of December. Also from the end of this 
month allowances for night-shift, calculated on day- 
shift rates, will be increased to time and one-fifth. 
The first two hours of overtime on night shift. will be 
paid at the rate of time and one-third, and for all hours 
worked thereafter time and one-half. The night- 
shift overtime conditions will apply also to night- 
shift men coupling up. 


A condition of the agreement is that ‘ the status quo 
shall be maintained in respect of local wage applica- 
tions of a general character (applications promoted by 
a union or unions in respect of all classes of work- 
people in an area and/or sections of industry) for a 
period of six months after the first instalment here 
above mentioned has become effective. In the mean- 
time, the parties agree to resume negotiations in 
respect of the proposed machinery for dealing with 
such questions.” 


A delegate conference of the National Union of 
Railwaymen held in London last week received a 
report by the executive committee on the recent 
negotiations on the wages question. The general 
managers of the main-line railway companies, it will 
be recalled, declined to improve their offer, which 
was to restore half of the remaining 2} per cent. 
deduction from the wage rates of 1931. The con- 
ference empowered the executive “to proceed with 
the full claim through the remaining stages of the 
negotiating machinery.” The Associated Society of 
Locomotive Engineers and Firemen has already 
reached a similar decision. 


Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states in his latest report 
to members of the organisation, that the number of 
unemployed members is now down to 284. ‘ We have 
good reason to believe,” he adds, “that these will 
soon be shopped. We are given to understand that 
this state of affairs will continue for some time to 
come.” The total membership of the Association is 





* ENGINEERING, vol, cxxx, page 610. 
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in favour of the convention. Two voters, he continued, 
had no iron and steel industry in their country and a 
third had recently fixed an eight-hour day and a 48-hour 
week. It would be difficult, he added, to say what 
would be the effect if such a well-tried and efficient 
system as existed in Great Britain to-day were impaired. 
The British employers had consequently decided to vote 
against the convention. The convention was adopted 
on its first reading by 57 votes to 36. The draft has 
been referred to a drafting committee and the final text 
will be voted on later. 


The Ministry of Labour Gazette states that at May 25, 
the number of insured persons between the ages of 16 
and 64 in employment in Great Britain, exclusive of 
agricultural workers, was approximately 10,831,000. 
This was 119,000 more than at April 27, and 472,000 
more than at May 20, 1935. Agricultural workers 
become insured at the beginning of May, but statistics 
of the number of such workers in employment are not 
yet available. 

At May 25 there were 1,397,755 persons on the regis- 
ters of employment exchanges in Great Britain who 
were out of a situation. This was 100,824 less than at 
April 27, and 244,214 less than at May 20, 1935. The 
total included 1,108,683 men, 47,641 boys, 196,272 
women, and 45,159 girls. It was made up of 466,176 
insured persons with claims for insurance benefit, 
639,902 applicants for unemployment allowances, 
168,319 other insured persons (including insured 
juveniles under 16 years of age and insured agricultural 
workers) not in receipt of benefit or unemployment 
allowances, and 123,358 uninsured persons. 


There were registered as unemployed in Great 
Britain, 160,291 men, 4,456 boys, 57,282 women, and 
3,256 girls who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 225,285 was 21,987 less than at April 27, 
and 89,490 less than at May 20, 1935. It included 
200,644 persons with claims for insurance benefit, 
8,910 applicants for unemployment allowances, and 
15,731 persons not in receipt of benefit or unemploy- 
ment allowances. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on, the registers in 
Great Britain, 79,912 men, 117 boys, 1,955 women, 
and 18 girls; these are largely employed in dock and 
harbour service. The total of 82,002 was 3,377 less 
than at April 27, and 6,006 lesst han at May 20, 1935. 
It included 63,127 persons with claims for insurance 
benefit, 18,279 applicants for unemployment allow- 





Fig. 5. 


ances, and 596 persons not in receipt of benefit or 
unemployment allowances. 





Among workpeople between the ages of 16 and 64 
insured against unemployment (excluding agricultural 
workers), the percentage unemployed, including those 
temporarily stopped, in Great Britain and Northern 
Ireland was 13-0 at May 25, as compared with 13-8 
at April 27, and 15-5 at May 20, 1935. For males 
alone the percentage at May 25 was 14-7, and for 
females 8-5. At April 27 the corresponding percen- 
tages were 15-6 and 9-1, and at May 20, 1935, they 
were 17-8 and 9-5. 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
May resulted in a decrease of about 6,000/. in the 
weekly full-time wages of 92,500 workpeople, and in 
an increase of nearly 2,000. in those of about 76,000 
workpeople. The principal groups of workpeople 
affected by decreases in wage rates were coal miners 
in the Cannock Chase, Nottinghamshire, South Derby- 
shire and the Forest of Dean districts, electrical-cable 
makers, and brush and broom makers. The most 
important increases affected coal miners in the North 
Staffordshire and Warwickshire districts, tinplate 
workers in South Wales, Monmouthshire and Gloucester- 
shire, and Siemens steel workers in South-west Wales. 
The changes so far reported in the five completed 
months of 1936 are estimated to have resulted in a net 
increase of about 273,0001. per week in the full-time 
rates of about 1,940,000 workpeople, and a net decrease 
of about 2,6001. in those of about 97,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in May, 
was 54. In addition, 14 disputes which began before 
May were still in progress at the beginning of the month. 
The number of workpeople involved in the above 
disputes (including workpeople thrown out of work 
at the establishments where the disputes occurred) 
was about 22,400, and the aggregate duration in May 
of the disputes was about 163,000 working days. 


The President of the Board of Trade referred to the 
Merchant Shipping Advisory Committee in July, 1935, 
questions relating to the deck manning of foreign-going 
cargo ships. The report of the Committee was recently 
published. The Committee are of opinion that the 
principle laid down in 1908 of having available on 
board the numbers requisite to provide minimum 
effective watches is right. This principle is already 
embodied in the Board of Trade instructions to their 
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officers, which are printed as an annex to the report ; 
but the Committee suggest a revision of the wording 
of the instructions, particularly with reference to the 
definition of the term “ efficient deck hand.” They 
found evidence that in the administration of the 
instructions different standards have frequently been 
adopted in different ports, largely as a result of the 
lack of specific definition of this term. The Committee 
therefore consider it essential that, in any revision of the 
manning instructions, the definition of efficiency 
should be precise ; and they make certain recommen- 
dations to this end. 








TRAMCAR-CARRYING TRAILER. 


An interesting trailer has recently been constructed 
by Messrs. R. A. Dyson and Company, Limited, 76-80, 
Grafton-street, Liverpool, to the order of the Commis- 
sioner for Road Transport and Tramways, Sydney, 
New South Wales. The machine is illustrated in 
Figs. 1 to 7, on this and the opposite pages, and is 
intended primarily for transferring tramcars from one 
part of the Sydney system to’another across the Harbour 
Bridge. By its means it will be possible to transfer 
cars to one side or the other, according to traffic require- 
ments, instead of having to hold a surplus available on 
each side. Fig. 5 shows a car mounted on the trailer, 
which has been kept as low as possible. The loading 
height is, in fact, no more than 2 ft., but even with this 
it has been possible to get a clearance height of 6 in. 

The construction of the machine can easily be followed 
from Figs. 1 to 4. The frame consists of two main 
longitudinals, each composed of two 10 in. by 34 in. 
channels, back to back, and spaced apart by a 5 in. 
by 44-in. rolled joist with the web horizontal. Cross- 
bracing of plating is arranged over the front bogie, and 
at four other points in the length there are joist and 
gusset stays of the type shown at the right hand of 
Fig. 2, one of these being in the middle length cut out 
from our reproduction. The plates on the outer channels 
are flush riveted, and the car wheels run upon these 
when loading. Chocks are provided at the front end 
to limit travel, as shown in Fig. 1. 

All wheels are fitted with Timken taper-roller bear- 
ings, and are double-tyred. The front four are mounted 
in a bogie, and are fully compensated. They are 
carried on stub shafts and linked up with the steering 
gear and drawbar, the latter controlling the steering 
as it is moved to one side or the other by the tractor. 
The system adopted was worked out by the aid of 
models, and is so successful that the trailer, the length 
of which is 51 ft. 9 in., has a turning circle of only 
69 ft., while it is possible, in spite of its length, to make 
right-angle turns in roads only 30 ft. wide. At the 
trailing end, the wheels are mounted on short through 
axles extending between subsidiary plate frames on 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.i, particulars 
— followed from the left-hand end of of the undermentioned tenders, the closing dates of which 
and and the cross-section and elevation, | are furnished. Details may be obtained on application 
Fig. 3. The rear end arrangement is shown to the|to the Department at the above address, and quoting 
right of Figs. | and 2, and in Fig. 4. The eight front | the reference number given in each case. 
tyres are 20 in. by 5 in. by 16 in., and those at the| Air-Conditioning Plant for Springs Automatic Tele- 
rear, 26 in. by 5 in. by 20 in. All are solid and of | phone Exchange, Johannesburg ; August 7 (T. 30,357) ; 
Dunlop manufacture. for Hillbrow Automatic Telephone Exchange, Johannes- 

Internal-expanding brakes are fitted to all four of | burg; July 24 (T. 30,358) ; and for Elsenburg School of 
the rear wheels: their diameter is 16 in. and width| 48riculture Insectary, Stellenbosch, Cape Province; 
{ : ale ‘ l area of 520 8 hn aie mneniene | July 31 (T. 30,359). The Secretary, Union Tender and 

ol ora bets 0 ry Oot of ad im. d 1 air rece “ee Supplies Board, P.O. Box 371, Pretoria. 

s placec ‘twee " “s ( . > CO ~C : 4 . 
+1 : rs ‘i “s ’ beak ~ cieanann Las hole ; nem “4 : | Laundry Machinery, steam boiler, &c. Public Works 
. . . = oy-+ J yf ~ Bmonr coon af th | Department, Pretoria ; July 31. (T.Y. 30,360.) 

0 ' m > , ol . 
te res 1 ve s ble = ston ring - oe - | Steel Bridgework, 70 tons, including nuts, bolts, and 
a Se ne “ater “| rivets. South African Railways and Harbours, Johannes- 
control the trailer brakes, which are applied by two | purg . July 27. (T. 30,361.) 

Westinghouse —— The brakes can also be Steel Faves end: Aales tee eccmehived tendeen guatiiins 
applied by hand by the gear shown. With this Z°8T | and wagons. South African Railways and Harbours, 
the brakes can be applied by hand from either side, | Johannesburg; August 4. (T. 30,362.) 

but can only be released from the near side, the off-side| —_Biectric-Lighting Power Station and the conversion of 
handwheel being fitted with a ratchet. In this way | overhead network from direct to alternating current. 
the final control is kept in the hands of one man, thus | Municipality of Ceres, Cape Province; July 27. (T.Y. 
eliminating a possible source of accident. 30,367.) 

(s already stated, the length overall is 51 ft. 9 in. Electric-Lighting Power Station and distribution net- 
The length of the frame proper is 44 ft. 6 in., and the | work. Municipality of Christiania, Transvaal ; July 22. 
wheelbase 23 ft.6in. Fitted with the loading ramp, the | r.Y. 30,368.) 
total length is 68 ft., which is believed to be the greatest Sprinklers, six, self-propelled, for filter beds at Gebel 
of any trailer of the type so far built. The rear end of | Asfar Sewage Farm. Ministry of Public Works, Cairo, 
the main frame is tapered, as shown to the right of | Egypt ; September 1. (T.Y. 30,371.) 


Fig. 1, to a grade of | in 13, and the ramp is continued 
by a sub-frame, which, for transit purposes, is fitted 
with a drawbar and with removable wheels and axle. | 
The sub-frame consists of side channels along the top 
flange of which the car runs from the track, on to the | 
trailer main frame. The ramp sub-frame ends are | 
provided with long renewable cast-steel tips, The 
front of the sub-frame is fitted with eyes, pin con- 
nected to the trailer frame when loading a car, and 
with hooks which engage with the ends of the trailer 
frame, as shown in Fig. 1, jacks being used at this | 
point to support both main and sub-frame. The cars 
are run onto the trailer under their own power, and are 
brought up by their own brakes. The jacks provide 
the main earth for the current 

The ramp frame is provided, as stated, with wheels 
and axle. The latter is fitted with two hooked levers, | 
and, as shown in Figs. 6 and 7, the hooked ends engage 
with lugs inside the frames. The opposite ends of the 
levers are furnished with hand-screw gear by which, 
when serewed down, the ramp frame can be lifted 
clear of the ground for travelling. The disc wheels are | 
rubber tyred, 720 mm. by 120 mm. 

As explained, all wheels are fully compensated so 
that the main frame is relieved of torsional strains. 
The trailer will accommodate cars up to 46 ft. in length, 
and is designed for loads of 18 tons, though its capacity 
isactually 25 tons. By the courtesy of Mr. W. G. Marks 
and of the Passenger Transport Committee of Liverpool | 
Corporation, the trailer has been tested at their Edge- 
lane Depot with one of the Corporation’s new 17-ton 
trams. The latter was run on to and off the trailer 
without the least difficulty, and with no tendency of 
the wheels to skid. 

As our readers probably know, trailers after this 
type are used abroad by railways for transferring 
freight cars to private warehouses, &c., often providing | 
in this way greatly increased facilities. Other possi- | 
bilities suggest themselves, such as the delivery by road 
of the completed tramcars, while the trailer lends itself | 
to the handling of long articles such as poles and rails, 
the ease of off-loading being obvious. We understand | 
that much of the credit for the design is due to Mr. T. E. 
Barnes, A.M.1.Mech.E. 


each side, the latter being carried on a main fixed | 
axle extending right across the machine from one side | 
to the other. The arrangement of the front bogie and 
be 
» 


steering 
Figs. | 
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CONTRACTS. 


Messrs. THe D.P. Barrery Company, 
Hakewell, Derbyshire, have received an order 
Messrs. Chappell and Company, Limited, the sole lessees, 
to re-plate the emergency lighting battery at the Queen's 
Hall, London. | 

Messrs. Arnsa Craig, Limrrep, Strand-on-the-Green, | 
(Chiewick, London, W.4, are to fit one of their 24 36-h.p.. | 
three-cylinder Diesel engines into the 102-ton yacht | 
Namara, which has a length of 81 ft. 


LIMITED, 

from | 

2 uftfahrt 
6 marks. |} 








Tue 38.8. “ Wrxnpvsorwoop.’’—Messrs. Stelp and 
Leighton, Limited, 9-13, Fenchurch-buildings, Fenchurch- 
street, London, E.C.3, inform us that the 8.8. Windsor- 
wood, which ran successful trials off the mouth of the 

Messrs. Tue Exouisn Epecrraic Comrany, Limrrep, | River Tyne on June 12, is the first ship to be built in 
Stafford, have received an order from the Crown Agents | Great Britain with a Maier-form hull, She has been 

Colonies for three 4-coach, streamlined-design, | constructed by Messrs. R. and W. Hawthorn, Leslie and 
5-ft. 6-in, gauge, Diesel-electric train units for the | Company, Limited, Hebburn-on-Tyne, for Messrs. Con- 
Ceylon Government Railways. There are two power | stantine Shipping Company, Limited, Middlesbrough. 
unite to each four-coach train, and each consists of an | 
English Electric 6-cylinder engine developing 180 hp. | 
at 1,350 r.p.m., under normal conditions, and capable of 
& maximum output of 200 h.p. at 1,500 r.p.m. The/| 
engine and generator are rigidly coupled together, and | our issue of May 29, that the world Cellophane was spelt 
the exciter is overhung from the generator. These | with a small “c ” as if it were a generic term. We are 
form a self-contained unit which is arranged for three- | asked to state that the word is the registered trade 
point suspension. The engines are being built at the | mark of Messrs. British Cellophane, Limited, 256, 
firm's Rugby Works, the electrical gear at its Bradford | Foleshill-road, Coventry, and should only be used when 
Works, and the coach bodies, underframes and bogies | specifically referring to the brand of transparent cellulose 
| sheets supplied by this company. 


f the 


or 


Tux Microip Porarisep-Licnt AppPparatus.—Our 
attention has been drawn, in connection with our article 
on the above apparatus which appeared on page 584 of 


| 


tt its Preston Works. 
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PERSONAL. 


Messrs. J. G. Jackson AND CrockatTtT, LIMITED, 
mechanical and chemical engineers, Simplex Works, 
Darnley-street, Glasgow, have appointed Messrs. Edward 
G. Herbert, Limited, Atlas Works, Levenshulme, Man- 
chester, to be their agents in the counties of Lancashire, 
Yorkshire, Cheshire and Derbyshire. 

Sm Ropert Monp, who was recently awarded the 
Messel Medal of the Society of Chemical Industry in 
Great Britain, Central House, Finsbury-square, London, 
E.C.2, has been elected President of the Société de 
Chimie Industrielle, France. 

At a jal meeting of the General Committee ol 
Lloyd’s gister of Shipping, 71, Fenchurch-street, 
London, E.C.3, held on June 18, Smr GrorGe HIGGINs 
was re-elected chairman for the ensuing year, Mr. A. L. 
Srurce, deputy-chairman and treasurer, and Mr. R. M. K. 
TURNBULL, chairman of the sub-committees of classifi- 
cation. Sm Grorce McLaren Brown, K.B.E., was 
re-elected a member of the General Committee. 

Mr. R. V. Rowxes, M.I.Mech.E., and Mr. F. JAMEs 
Frecp1nG have been elected to the board of directors of 
Messrs. Fielding and Platt, Limited, Atlas Works, 
Gloucester. 

Messrs. Burton, GrRiFFirHs AND CoMPANY, LIMITED, 
Montgomery-street, Sparkbrook, Birmingham, 11, have 
been appointed sole agents in Great Britain, Northern 
Ireland, and the Irish Free State for the whole range of 
Lodge and Shipley lathes and the radial drilling machines 
manufactured by Messrs. The Carlton Machine Tool 
Company, Cincinnati, U.S.A. 

Messrs. THE Unirep Steer Companies, Limirep, 17, 
Westbourne-road, Sheffield, 10, are removing their 
London office to 8 and 10, Grosvenor-gardens, Victoria, 
8.W.1, on June 29. 

Messrs. BLACKSTONE AND ComPpaNy, LimrrEep, Stam- 
ford, Lincs, in order to meet the increasing demand for 
their engines in this country and overseas, have opened 
@ spare parts and service depot at their new London 
address, Imperial House, 15-19, Kingsway, W.C.2. 
Mr. Leonard Burbidge has been appointed London 
manager. 

Messrs. I.A.C., Lrurrep (Isenthal Automatic Controls), 
88, Chase-road, North Acton, London, N.W.10, is the 
name of a company which has been recently formed for 
the purpose of taking over the manufacture and sale of 
mercury switches hitherto carried on by Messrs. Isenthal 
and Company, Limited. 


Mr. P. 8. Fow1er, designer and chief draughtsman, 
and Mr. T. H. W. Mittie, general works manager, have 
been appointed directors of Messrs. W. Sisson and 
Company, Limited, Elmbridge-road, Gloucester. Mr. 
P. S. Fowler has also been appointed secretary to the 
company. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Operators on the Welsh steam 
coal market continued to experience considerable 
difficulty in disposing of supplies last week. The un- 
certainty of the position at the French ports, several of 
which remained paralysed as a result of the strikes, con- 
tinued to handicap business in this trade. Shipowners 
displayed a marked reluctance to charter their vessels 
for France owing to the suspension of discharging opera- 
tions at the affected ports, and shipments were consider- 
ably curtailed. The demand from all the other leading 
overseas markets was insufficient to replace the lost 
trade with France and consequently collieries were even 
more unfavourably placed. Stem lists were very poorly 
filled and work at the pits was on a reduced scale with 
frequent stoppages. Only a small interest was displayed 
on contract account and the only order of any size circu 
lating was one from the Madrid, Saragossa, and Alicante 
Railways of Spain who were in the market for 40,000 tons 
of Welsh steam coals for delivery over the second halt 
of this year. The Tunis Tramways placed an order for 
4,000 tons of beans with local exporters and the Oran 
Electricity works also bought 4,000 tons of large coals. 
There was scarcely any new inquiry circulating for large 
coals and collieries continued to be embarrassed by the 
accumulation of stocks at the pitheads which moved off 
very slowly at the scheduled minimum prices. Demand 
for cobbles was also very restricted and adequate supplies 
were available at weak prices. Due to the further 
restriction in outputs, the small and sized classes main- 
tained their strength and shippers still found it almost 
impossible to arrange business for early shipment. The 
washed descriptions in particular were scarce and well 
booked for some time aad. Recent firm values were 
fully maintained. Cokes remained limited to meet 
sustained demand and high prices were commanded. 
Throughs were steadily held. 


Tron and Steel Trade.—Activity in the iron and steel 
and allied trades of South Wales and Monmouthshire 
was well maintained last week and outputs again reached 
a good level. Reports were circulating that a coniract 
had been placed with Russia for 100,000 tons of pig 
iron. It was understood that this was for use at some ol 
the North Country and South Wales works. 


a 








GERMAN ASSOCIATION OF MAKERS OF CHEMICAL 
ApPpaRaATus.—The tenth general meeting of the Deutsche 
Gesellschaft fiir chemisches Apparatewesen E.V. (De- 
chema) will take place in Munich on July 10, on the 
oceasion of the general meeting of the Society of German 
Chemists. A number of contributions will be made and 
| addresses delivered. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Supply of Cleveland pig- 
iron, while sufficient to meet urgent needs of local con- 
sumers, falls much short of what could be desired. Iron- 
masters are able to allocate only moderate parcels to 
merchants and cannot yet make a definite movement in 
the direction of overtaking the heavy arrears of delivery 
against old contracts, some of which should have been 
completed long ago. The statistical position is unsatis- 
factory and | Bo ang with little prospect of early 
change for the better. Increase of make of foundry pig 
at week-ends, when the call for supply of steel-making 
iron cases, and enables temporary transferring of basic 
plant on to the production of foundry tage is 
promptly taken up as it becomes distributable. Accu- 
mulation of a little stock both at the blast furnaces and 
at consumers’ yards would be welcome and could be 
turned to very useful service. Buyers are keen to place 
orders at prices considerably above fixed minimum 
figures, which remain nominally at the equivalent of 
No. 3 description at 70s. for use in this area. 

Hematite—Conditions in the East Coast hematite 
branch of trade are little changed. Producers manage 
to satisfy current requirements of home consumers, but 
have little tonnage to dispose of for other purposes. 
Second hands continue to press for deliveries in fulfil- 
ment of contracts arranged a considerable time ago, and 
some of which are long overdue for completion, but 
manage to obtain only moderate parcels. Producers are 
unwilling to transfer tonnage to merchants for shipment 
abroad so long as home customers need supplies. This 
week, however, the third and last cargo of the 4,000 tons 
sold to America has been shipped. The 5s. advance in 
prices which is to be returned as a rebate to loyal 
customers becomes operative next month. Meanwhile 
recognised market values for prompt business remain at 
the level of No. 1 grade of iron at 80s. 6d. delivered to 
Northumberland, Durham and North Yorkshire. 

Foreign Ore.—The state of the freight market still 
prevents business of moment in foreign ore, but imports 
against old contracts continue heavy and consumers are 
well placed as regards supplies. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
somewhat scarce and sellers adhere to quotations on the 
basis of good medium qualities at 25s. to 25s. 6d. delivered 
to Tees-side works. Substantial additional make is 
promised next month by portion of Messrs. Dorman, 
Long’s huge new producing plant being put in action. 
When completed, the battery of 136 ovens will be the 
largest of its -kind in this country and the second largest 
in Europe. It will cost about 600,000/. In the very near 
future 38 ovens will be working, and by thus centralising 
the coke-making machinery much old plant will be 
put out of action and dismantled. 

Manufactured Iron and Steel.—Though aggregate 
tonnage output of semi-finished and finished iron and 
steel is maintained on a high scale, it does not fully 
satisfy customers’ requirements. Contjnued extensive 
use of Continental semi-steel has eased the pressure for 
delivery of home-made material, but re-rollers are 
receiving no larger tonnage than they need and, indeed, 
would readily accept still larger supplies. Sheet makers 
have fairly good home orders on hand, but are much in 
need of export orders. Constructional undertakings are 
absorbing large quantities of finished steel and increasing 
activity at shipyards promises to keep departments 
making plates, angles and rivets busy for some time, 
while branches dependent on demand for railway material 
have substantial contracts to complete. Among the 
principal market quotations for home business are : 
Common iron bars, 101. 2s. 6d. ; best bars, 10/. 12s. 6d. ; 
double best bars, 11l. 2s. 6d.; packing (parallel), 91. ; 
packing (tapered), 101.; steel billets (soft), 61. 2s. 6d. ; 
steel billets (hard), 7/1. 7s. 6d.; steel bars, 91. 7s.; steel 
rivets, 12/.; steel boiler plates, 91. 17s. 6d.; steel ship 
plates, 91. 7s. 6d. ; steel angles, 91. ; steel joists, 91. 7s. 6d. ; 
heavy sections of steel rails, 8/. 10s. for parcels of 500 
tons and over, and 9. for smaller lots ; and fish plates, 
121. 10s. Black sheets (No. 24 gauge) are 111. 10s. for 
delivery to home customers and 91. 15s. f.o.b. for ship- 
ment abroad; and galvanised corrugated sheets are 
13l. 10s. for delivery to home customers and III. lds. 
f.o.b. for shipment overseas. 

Scrap.—The scrap market is quiet, consumers having 
large supplies, but merchants adhere to quotations that 
have ruled of late. Light cast iron is 54s. to 55s. ; 
heavy cast iron, 62s. 6d.; machinery metal, 65s.; and 
heavy steel 57s. 6d. 








Trranrom ORE tn Canapa.—Deliveries of titanium 
ore in Canada during 1935 totalled 2,288 tons valued at 
16,016 dols., as compared with 2,023 tons worth 14,161 
dols., in the previous twelve months. 


Imports or Motor Cars into Inp1A.—The official 
Customs import returns for the year ending March 31, 
1936, show a steady and unmistakable growth of United 
Kingdom import of motor cars into India. In the three 
years 1933-34, 1934-35 and 1935-36, there were imported, 
respectively, 5,348, 6,311, and 6,744 motor cars from the 
United Kingdom. Corresponding figures for the United 
States were 2,227, 5,564, and 3,851, and for Canada, 
1,715, 2,057, and 2,328. As pointed out by the Society 
of Motor Manufacturers and Traders, 83, Pall Mall, 
London, 8.W.1, the United Kingdom, in the last financial 
year, supplied approximately 50 per cent. of the total 
motor cars imported, the United States about 28-5 per 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—There has been quite a fair 
amount of pressure for deliveries experienced by the 
Scottish steel makers during the it week or two, 
and every endeavour has been and is being made to 
avoid any disappointment to consumers. Specifications 
are coming in at a steady rate, with shipbuilders, 
boiler makers, and re-rollers all well to the fore for 
supplies. Structural sections are also in heavy demand 
as many important orders have recently been fixed up 
and erectors are anxious to get ahead with their contracts. 
These cover a wide field as the general improvement in 
industry at home has itated ext of man 
works in different parts of the country. In the black-steel 
sheet trade active conditions prevail and the demand 
for the lighter gauges in particular is very strong, but 
it is still mainly from home consumers. There is a fair 
amount of business going through for medium plates, 
although a larger tonnage woul be welcomed. 
prices are firm, and in the case of sheets, the current 
quotations apply only to deliveries up till the end of July, 
and after that date deliveries will be charged at the rates 
ruling at the time of delivery. The following are the 
current quotations :—Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton ; sections, 91. 0s. Od. per ton ; 
medium plates, # in. to 3 mm., 91. 15s. per ton ; black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
11l. 10s. per ton; and gaivanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 13l. 10s. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade there is still a fair amount of activity 
but makers can quite comfortably meet all demands. 
Home trade is the main source of business and few 
orders are reported for export lots. The re-rollers of steel 
bars are very well placed at present and their one source 
of trouble is the securing of an adequate supply of 
“semis.” Today’s market prices are as follows :— 
Crown bars, 101. 2s. 6d. per ton for home delivery, and 
91. 5s. Od. per ton for export; and re-rolled steel bars, 
91. 7s. Od. per ton for home delivery, and 71. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have changed little since last report, 
and makers have heavy order books. One more furnace 
has been put into commission for basic iron, which means 
fifteen furnaces now in blast, five on hematite, four on 
basic, and six on foundry iron. The general demand 
is good and consumers of foundry grades are specifying 
more freely. The following are to-day’s quotations :— 
Hematite, 80s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 81s. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 20, only amounted to 137 tons. 
Of that total, 107 tons went overseas and 30 tons coast- 
wise. During the corresponding week of last year the 
figures were 55 tons overseas and 300 tons coastwise, 
making a total shipment of 355 tons. 

Shipbuilding Contract for Leith.—The following are 
the particulars of another contract recently secured. 
by Messrs. Henry Robb, Limited, Shipbuilders, Leith, 
It is for a twin-screw motor vessel, 235 ft. in length, 
45 ft. in beam by 15} ft. in depth, and to carry 1,500 tons 
on a draught of 12 ft. She will be designed for a -— 
of 11 knots, and her cargo-handling appliances will be 
arranged for the timber trade. A feature of the design 
will be clear holds. This order has been received from 
Captain A. F. Watchlin, of Auckland, New Zealand. 











MANCHESTER ASSOCIATION OF ENGINEERS.—A visit 
of members of the Manchester Association of Engineers 
to the works of Messrs. W. C. Holmes and Company, 
Limited, manufacturers of gasworks plant, Huddersfield, 
and of Messrs. Broadhead and Graves, Limited, worsted 
manufacturers, Kirkheaton Mills, Huddersfield, has been 
arranged to take place in the afternoon of Wednesday, 
July 1. The office of the Association is at St. John- 
street Chambers, Deansgate, Manchester, 3. 
Income-Tax Hanpspoox.—The 1936-37 edition of 
Tolley’s Handbook of Income Tax and Sur-Tazx has 
recently been issued. It contains tables of the new rates 
and allowances, and other alterations —— in the 
1936 Finance Bill, together with ——- es and tables of 
the tax payable on various incomes. The work is obtain- 
able, price ls. post free, from Mr. C, H. Tolley, 107, 
Tierney-road, London, 8.W.2, or from the publishers, 
Messrs. Waterlow and Sons, Limited, Great Winchester. 
street, London, E.C.2. 


British STANDARD SPECIFICATIONS FOR AIRCRAFT 
STEELs AND ALumtIniuM ALLoys.—The British Standards 
Institution, 28, Victoria-street, London, 8.W.1, 

recently published specification No. L. 40 covering the 
tests and testing procedure for bars, extruded sections 
and forgings of the aluminium alloy Hiduminium R.R. 56. 
This specification replaces the Air Ministry Specification 
No. D.T.D. 130. Two other specifications in the aircraft- 
material series have been published, namely, No. 3 8. 6, 
for ‘‘ 40” carbon normalised steel, and No. 2 8. 81, for 
65-ton to 75-ton nickel-chromium steel. Both specifica- 
tions are revisions, and a few alterations and amend- 
ments have been made, and it may be noted that the 
up-ending test on bars and billets for forging is no 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Visits to local steel and engineering 

works are encouraging. Not only is business plentiful, 

but there is every prospect of the demand continuing for 

some time hood Inland requirements are substantial, 

while export needs show a tendency to increase. In the 


Y | raw and semi-finished steel branches there is little change. 


Furnaces are operating to capacity. Forward buying in 
basic billets and acid steel exc the tonnage of three 
months ago. This is reflected in the fact that producing 
works are also contracting ahead for bigger quantities 
of hematites and pig-iron. At some works in the heavy 
machinery and engineering branches stocktaking opera- 
tions are slightly impeding progress. Steel-works’ and 
iron-works’ equipment is in improved demand, and local 
firms have some contracts on hand. Plant for 
— mills, forges, and foundries is on order by Conti- 
nental firms. Brisk business continues to be done in 
plant used for the conversion of coal into oil fuel, and 
petrol. One Sheffield firm has booked a contract for 
plant to be erected about twenty miles from here for the 
conversion of large quantities of coal. Other firms in this 
area are to supply equipment for the same enterprise. 
The Admiralty have placed orders for crankshafts, gun- 
metal articles, electric lamps, and rivets ; the War Office 
for mild steel, steel rods and rounds, and knives; the 
Air Ministry for pump-house equipment ; and the Crown 
Agents for the Colonies for spun cast-iron pipes. Among 
the latest inquiries received by the Sheffield Chamber of 
Commerce are: from Birmingham, for 250 dozen 10-in. 
hand-saws ; from London, for spring-steel wire, bright 
mild steel, and polished stainless steel ; and from Belfast, 
for stainless steel. Mining requisites are a progressive 
section. Improving business is being done in steel 
girders, props and beams, while coal-cutting machines 
and drills are in stronger demand. Overseas sales have 
been well maintain Motor-car making centres in 
various parts of the country are taking a greatly increased 
tonnage of steel, forgings, castings, and engine parts. 
Sheffield works producing agricultural machinery parts 
are in the grip of seasonal activity. Reports indicate 
that sales show a rise on those of last year. The tool 
trades are busy. The light foundries are o voce | at 
high capacity, chiefly on the production of household 
ironmongery and products for the building trade. 


South Yorkshire Coal Trade.—The overseas demand for 
fuel shows little change. Inquiries tend to become more 
numerous, but the amount of business developing is well 
below normal. On inland account a better state of 
affairs exists. Industrial fue! is a healthy section. Iron 
and steel works continue big consumers, while the textile 
industries are buying freely. The house coal market is 
suffering from seasonal depression. Foundry and furnace 
coke are in active request. Quotations are :—Best 
branch hand picked, 26s. to 29s.; Derbyshire best house 
22s. to 238.; Derbyshire best brights, 19s. 6d. to 21s. ; 
best screened nuts, 19s. to 20s. ; small screened nuts, 18s. 
to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20s.; Derby- 
shire hards, 19s. 6d. to 20s.; rough slacks, lls. to 12s. ; 
and nutty slacks, 10s, to lls. 








Tae Growrs or Crvm AvratTion.—This summer 
witnesses the completion of 17 years of air transport 
between London and the Continent. When, in 1919, the 
first air expresses flew across the Channel, British air 
transport was, for a time, represented by just the 250- 
miles line between London and Paris. At the present 
time, the air liners of Messrs. Imperial Airways, Limited, 
operate over approximately 26,000 miles of European 
and Empire routes. World air travel, as it existed 
towards the end of 1919, did not extend over more than 
3,000 miles of routes. Now, in 1936, the latest figures 
place the mileage of the world’s airways at over 250,000, 
and the figure is increasing constantly. 





Tue InstiruTION OF Mintnc ENGINEERS.—As already 
announced in our columns, the Institution of Mining 
Engineers will hold its 99th general meeting at Bath 
from Wednesday to Friday, July 22 to 24, at the invi- 
vation of the Somerset Colliery Owners’ Association. 
The general meeting will open in the concert room of 
the Pump Room at 11 a.m., when, after a civic welcome, 
three papers will be discussed, namely, “ Protective 
Clothing for Rescue Brigades,” by Mr. G. L. Brown ; 
*‘ Notes on Coal-Jigging,” by Dr. A. A. Hirst; and 
‘Treatment of W ry Water: Practical Aspects of 
Flocculation,’”” by Mr. L. W. Needham. Two other 
a aa are in course of preparation, namely, “ The 

mposition and Fineness of Powdered Materials used 
for Stone-Dusting in Coal Mines,” by Dr. D. G. Skinner 
and Mr. J.1.G ; and “ The Collection and Analysis 
of Air-Borne Dust during the Driving of Hard Headings,”’ 
by Messrs. J. I. Graham and F. Lawrence. Itis anticipated 
that these two contributions will be available for inclusion 
in the final list of papers. In the afternoon, visits will 
be paid to Messrs. Wills’s tobacco factory, Bristol; the 
Monks Park stone mines, and a Somerset Colliery ; and 
in the evening a reception will be held in the Pump 
Room. The whole of Thursday, July 23, will be spent 
on @ motor-coach tour to Burrington Coombe, Cheddar 
Gorge and Caves, and Wells; and, in the evening, the 
Institution dinner will be at The Guildhall, Bath. A 
conducted tour of the City of Bath has been arranged 





longer required. Copies of any of the three specifications 





cent., and Canada a little over 17 per cent. 





are available, price ls. 2d. each, post free. 





for July 24. The offices of the Institution are at Salisbury 
House, Finsbury-circus, London, E.C,2. 
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14. Drrect-CourpLep TurBo-Compressor Set. 
NON-FERROUS METALS RESEARCH. | 9:0002.. the highest annual grant yet earned. It is 
| pointed out, however, that the upper limit of grant 
| is 12,0001., and that there is thus a further considerable 
range in which additional industrial subscriptions will 
year, and partly owing to the improvement in industry, | be doubled by the grant added to them. The most 
and also, be it remembered to the growing recognition | satisfactory feature regarding the income for 1935, 
on the part of industry of the value of co-operative | apart from the fact that it was the highest yet re- 
research, the year 1935 was in many respects the most | corded, is that it compares better with previous 
successful so far experienced by the British Non-| years than the figures suggest, since very little of it 
Ferrous Metals Research Association. The sixteenth was of a special or temporary kind. 
annual report of the Association, for the twelve months| We have mentioned two of the speakers at the annual 
ending December 31, 1935, which was presented, and | luncheon; the third, Sir Hal Colebatch, C.M.G., Agent- 
unanimously adopted, at the annual general meeting | General for Western Australia, quoted statistics to 
held at the Savoy Hotel, London, W.C.2, on June 15, | indicate the importance to the Australian Common- 
states that the outstanding feature of the year has been | wealth of its resources in non-ferrous metals and paid 
the increase in the Association's activities in all direc-| a tribute to the type of research work which is being 
tions. The progress made by the Association and | carried on by the Association. In the annual report, a 
the position it now occupies were referred to in| good deal of space is naturally given to a consideration 
speeches delivered at the lunch, which followed the | of the researches now in progress. We learn that work 
annual general meeting, b; Mr. T. Bolton, the chairman | has begun on a number of items selected from the long- 
of the Association, and by Mr. H. T. Tizard, C.B.,| range programme prepared in the previous year, and 
F.R.S. The former speaker drew attention to the| progress has been made in the researches on the corro- 
fact that owing to the steady growth in the Associa-| sion of copper, the effect of cast structure on rolling 
tion’s work, its premises at Regnart Buildings, in| properties, and the origin and control of shrinkage 
Euston-street, were rapidly becoming too small. The | and gas cavities in tin bronzes, while new sections on 
Council and director, however, were giving the matter | electro-deposition have been started. In all, seventeen 
their fullest consideration and it was hoped that a/ major researches covering a wide range of non-ferrous 
definite scheme would materialiseduring the coming year. | metals and alloys were being actively and continuously 
The financial position of the Association, as set out in| pursued at the end of the year. 


PARTLY owing to the new grant policy of the Govern- 
ment, which came into operation in January of last 





Fic. 





the annual report, is distinctly favourable. In the| A few brief notes on some of the researches in 
new scheme of Government grant, above referred to, | progress will, no doubt, be of interest. The experi- | 
industrial subscriptions of 14,0001. secure a block | mental work on the properties of lead has been mainly | 
grant of 8,0001. Actually, the industrial income of | concerned with the creep of the metal and its alloys | 
the Association exceeded the required minimum by | in the form of extruded rod, pipes and cable sheaths. | 
1,000/. in 1935, and thus qualified for a total grant of |! During the year the principal work on aluminium cast- 


15. Warp-Leonarp Ser. 


ings has been concerned with the subject of grain 
refinement and the development of a combined degas- 
sing and grain-refining process. The programme 
of work designed to investigate the effects of variations 
in the composition of the zinc dipping bath on the 
attack on the steel base and on the character and 
properties of the galvanised coating, has made consi- 
derable progress during the past year. Three sections 
of this research have now been completed, dealing 
respectively with additions of aluminium and. of tin 
and with the combined addition of aluminium and 
tin. The fourth section will be concerned with the 
effect of additions of antimony. The research on the 
effect of antimony on soft solders is concerned mainly 
with the creep characteristics of the solders and of 
soldered joints. A number of solders have been selected 
and tests on these are in progress. Lack of space 
precludes us from dealing with the researches on 
alloys for high-temperature service, on condenser-tube 
corrosion, on the corrosion of copper water-service 
pipes, &c., and on the casting of nickel-silver, all of 
which are being actively continued. We may conclude, 
however, by drawing attention to a new line of research 
which has been adopted for investigating the corrosion 
of condenser tubes. It has long been suspected that 
biological factors may play a part in corrosion occurring 
in waters in which living bacteria or other organisms 
are present. Plans were accordingly prepared, towards 
the end of 1935, for attacking this problem as affect- 
ing condenser tubes, and work is to be started shortly 
in the biological laboratories of the Royal College of 
Science, South Kensington, under Dr. 8. G. Paine, 
who has investigated with marked success the com 
parable preblem of the destruction of building stone 
through bacterial action. 
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11-85 knots, but when loaded, in any but the calmest 
weather, their performance proved so unsatisfactory 
that attempts to run to schedules had to be aban- 
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therefore taken to reconstruct the stern with finer 
lines, fitting a new stern frame with an aperture 
large enough to accommodate a 17-ft. propeller, 
and increasing the length between perpendiculars 
by 3 ft. to enable the screw to be set further aft. 
Tank experiments were carried out to determine the 
effect of the proposed alterations, care being taken to 
run the model under ballast trim conditions, to 
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able tendency, on most of the ocean routes served 
by regular cargo lines, to increase the sea speed. 
The policy has the advantage of adding to the 
carrying capacity of a fleet in a given space of time 
without requiring any extension of terminal berthing 
or cargo-handling facilities, and has been encouraged 
by the various advances in the design of propelling 
machinery, which have rendered it possible, in 
many cases, to obtain the extra speed with little 
or no increase in fuel consumption, as compared 
with that of older and slower vessels of corresponding 
tonnage. The advent of new and faster vessels, 
however, inevitably operates to the disadvantage 
of those already engaged in the service, and an 
incidental result has been, therefore, an unusual 
amount of reconstruction and modernisation work, 
designed to enable the older tonnage to compete 
for the available freights on terms more nearly 
approaching equality. 

In some instances, modifications to the machinery 
only have sufficed to provide the desired improve- 
ment, and in a majority of those cases in which 
hull alterations have been undertaken, these have 
consisted in a reconstruction of the bow, with or 
without an increase in overall length. The struc- 


permit of a direct comparison with those of the 
eventual trials after conversion, and these tests 
showed that a quasi-propulsive coefficient of 0-74 
could be obtained with a propeller diameter of 
16 ft. 6 in. 

A further examination of the proposal to use 
two of the Bermuda’s engines in each ship indicated 
that it possessed several disadvantages. Apart 
from the cost of buying and overhauling, they would 
have required a longer engine room and considerable 
additional expenditure arising from the fact that 
they were designed to work with electric auxiliaries, 
whereas those of the Silverlarch and Silverpine 
were steam-driven from two auxiliary boilers. This 
scheme was therefore abandoned and _ various 
alternatives investigated, including conversion to 
steam turbine drive with oil-fired boilers. Compara- 
tive estimates showed that single-screw Diesel 
machinery offered the greatest advantage, and the 
ultimate selection for each ship was a two-stroke, 
double-acting Richardsons, Westgarth engine of 
4,000 brake horse-power, for which the makers 
were prepared to give very stringent guarantees 
of fuel and lubricating oil consumption, and main- 
tenance cost, The existing two boilers were retained 
for winch purposes, and an exhaust boiler provided 
to supply steam to the engine-room auxiliaries 
already existing, most of which were found to be 
suitable for the new arrangement of machinery. 

The estimated cost of the complete reconstruction 

of the hull and machinery amounted to less than 

half the cost of a new ship of exactly similar type. 

The work of alteration was put in hand in Decem- 

ber, 1934, and was so planned that the minimum 

of time would be spent in dry dock. The procedure 

adopted, which is sufficiently unusual to be described 

in some detail, illustrates the extensive use now 

being made in ship-repairing yards of flame-cutting 

and welding. The poop structure was first removed 

by burning, as the new design embodied a flush 

upper deck aft. The main deck plating, which was 

to form the top of the new after deep tanks, was 

renewed with plates of oil bunker scantlings, the 

seams and butts being flush-welded. The new 

*tween deck frames were then fitted to the existing 





tural difficulties attending any rebuilding of the 
afterbody, which must usually involve the provision 
of a new stern frame, make this a much less frequent 
operation, but an interesting example has been 
afforded recently in the case of the motorships 
Silverpine and Silverlarch, and was the subject 
of a paper delivered by Mr. R. C. Thompson, M.A., 
before the North-East Coast Institution of Engineers 
and Shipbuilders on April 24. 

The two ships had been built in 1926 as cargo 
liners with a designed service speed of 10 knots, 


beams, and bracketed to the new stringer plates, 
which had been introduced as stiffening in the 
deep tanks to compensate for the removal of the 
lower “tween decks in forming the tanks. This 


work having been completed, the old *tween deck 
shell and frames were burned off, aud two new top 
strakes of shell plating fitted right round the stern. 


The next stage was to fit new main frames inside 


the old stern from the engine room to the after-peak 
bulkhead, the very full form of the old stern enabling 
this to be done with the old frames and plating in 








and on trial, in the ballast condition, had attained 


situ. 


The new frames were arranged with the 
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flanges on the opposite side to those of the old frames, 
to which they were attached, where the old and 
new lines coincided by a scarph 2 ft. long, riveted 
and welded. At main deck level the new frames 
were connected by new beam knees to the existing 
beams. The double bottom structure was thus 
tied to the main deck, and to the completed top 
strakes and upper deck, which formed in effect 
a cantilever supporting the stern frame. 

A new centreline bulkhead formed part of the 
design, but this was not ready for shipping, and 
it was therefore decided to rely upon the existing 
structure to maintain alignment while the old 
shell and frames were removed, and the new sub- 
stituted. This proved quite satisfactory, the vessel 
being trimmed by the head until the draught aft 
was only 4 ft. 6 in., and the plating gradually 
burned away, and the new plates fitted, working 
from the top downward. The new framing for 
the cruiser stern, below the two strakes already 
fitted, was then attached to the main deck beams, 
and the stern plated. The final stage, so far as 
the external hull was concerned, consisted of dry- 
docking, testing for alignment (which was found 
to be correct), and fitting the new stern frame with 
its adjacent plates, which had been omitted for 
the purpose when the other shell plating was recon- 
structed. The stern frame was then bored out, 
and the new propeller and rudder fitted. The work 
in dry dock only occupied a fortnight, after which 
the vessel was towed to the engine-builders’ yard 
to receive the new machinery. 

\ considerable amount of other work was carried 
out, including the provision of accommodation for 
a limited number of passengers, as the recon- 
structed vessels were to operate once again as 
liners, working to a regular schedule. This, 
however, does not call for particular mention here. 
The exceptional character of the conversion lies 
in the rebuilding of the stern without recourse 
to dry-docking save in the final stages, and the 
effect upon the type and utility of the ships, two 
slow and notably inefficient tramps being returned 
to service as liners of nearly double the effective 
sea speed, with a fuel consumption in their new 
guise only 2 tons per day greater than it had been 
with the original machinery. 








NOTES. 
REORGANISATION IN THE Royat Arr Force. 


THE expansion of the Royal Air Force has brought 
with it a number of changes in the administration 
of the Home Commands, the object of which is to 
provide an organisation that will function with 
speed and efficiency both in peace and war. Train- 
ing and operations are therefore to be separated as 
far as possible and with that end in view there are 
to be three operational and one training commands. 
Of the former one will control the bomber squadrons, 
which will be arranged in a number of groups; 
another will control the fighter squadrons, the 
Armyco-operation squadrons and the Observer Corps, 
while a third will control the flying boat and general 
reconnaissance squadrons. This last command will 
also be responsible for the administration and shore 
training of the Fleet Air Arm and for certain training 
units. The Training Command will, with a few 
exceptions, control all training units and will be 
organised in groups covering the Flying Training 
Establishments, Ground Training Establishments 
and Armaments. The Superintendent of the Royal 
Air Force Reserve and the Inspector of Civil Schools 
will also come under this Command. The Air 
Defence of Great Britain Command will disappear 
and the Coastal Coramand will be re-organised. 
Changes of a far-reaching nature are also to be 
introduced in administration, the objects being to 
provide for the de-centralisation of duties, the 
exercise of fuller responsibility by the various 
commands, groups and stations and for the reduc- 
tion to a minimum of the links in the chain of 
command, in order to avoid delays and duplicated 
effort. This will be achieved by having one ad- | 
ministrative link only between stations and the 
Ministry and administrative responsibilities, with 
the exception of personnel questions, will be centred 
at Command Headquarters, the new post of Air 





Officer-in-Charge of Administration being created 
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to relieve the Commander-in-Chief of as much 
administrative work as possible. This decision is 
based on the view that the operational efficiency 
of units depends largely on discipline and training 
and that it is therefore necessary for the group 
commander to be directly responsible for these 
matters. Each group commander will also have 
a maintenance liaison officer, whose main function 
will be to keep his commander in general touch 
with any major maintenance, supply, works or other 
administrative problems which may affect the 
operational efficiency of the units. The new organ- 
isation will be brought into force next month as 
regards the Bomber, Fighter and Training Com- 
mands, while the change in the Coastal Command 
will follow shortly afterwards. 


A Sister Sure ror THE “ QuEEN Mary.” 


The announcement by the Chancellor of the 
Exchequer that he has agreed in principle to the 
use by the Cunard White Star Company of funds 
under the North Atlantic Shipping Act for the 
construction of a sister ship to the Queen Mary 
may, in the first place, be regarded as a speedy 
and not undeserved tribute to the success of the 
latest addition to our mercantile marine. Though 
wisely the Queen Mary has not been allowed to 
indulge in any spectacular speed exercises, there 
already seems no doubt that she can carry out the 
duties she has been designed to perform without 
strain, and it therefore follows that a second ship 
will be required in order that passenger traffic 
between this country and the United States can be 
conducted on the most modern lines. Two questions 
of interest remain. One is, naturally, what firm is 
to build the next ship. It is understood that the 
Cunard White Star Company have received various 
tenders and are already in negotiation with Messrs. 
John Brown and Company. This firm is naturally 
in a very strong position with regard to the new 
contract. The experience gained by them in build- 
ing the Queen Mary has given them a great ad- 
vantage over any other firm, for obviously the 
studies made and other preliminary work carried 
out in connection with her construction could be 
utilised in connection with that of her successor. 
At the same time, and this is the second question, 
there has been not a little advance in ship con- 
struction since the Queen Mary was first laid down, 
and it is clear that these advances must be utilised. 
Differences, even fundamental differences, between 
the two ships may arise, and if this is so it would 
tend to put firms capable of carrying out the work 
on a more equal basis. 


AERONAUTICAL INSTRUCTION AT SOUTHAMPTON. 


Considerable interest attaches to the announce- 
ment that the Council of University College, South- 
ampton, have decided to appoint a lecturer in 
aeronautics and to proceed actively with instruction 
in this branch of engineering work. Southampton 
is already an important centre of aircraft construc- 
tion, and not only is the number of firms increasing, 
but each has a number of apprentices who are 
anxious to receive instruction. As, however, aero- 
nautics is a subject which depends more on theory 
than on long-established practice, a thorough course 
of study is essential. Moreover, it is important that 
this course should be carried out in parallel with 
research. From this point of view the College is in a 
favourable position, since it is already provided 
with a wind tunnel which gives a high and steady 
speed, and is capable of being made suitable for both 
instruction and research. The present position is 
that the Engineering Department has evening 
classes in aerodynamics and aircraft construction, 
which are taken by a member of the staff of Messrs. 
Supermarine, Limited, and are attended by appren- 
tices of that firm and some others. Instruction in 
the day time is also given to a class of some 20 
apprentices from Messrs. Saunders-Roe, of Cowes, 
who cannot come to the College in the evening. 
This somewhat limited instruction is now to be 
regularised by the appointment of a full-time lec- 
turer in aeronautics who, it is intended, shall devote 
the greater portion of his time to the preparation of 
courses and the delivery of lectures leading up to the 
aircraft papers of the Mechanics of Fluids syllabus 
of the London degree, to the Associate Fellowship 
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and Associate Membership examinations of the 
Royal Aeronautical Society and to the aircraft 
papers necessary to obtain the appropriate endorse. 
ment on the Higher National Certificate. A proper 
proportion of his time will, however, be available for 
research. It is obvious that the success or failure of 
the scheme largely depends on the right man being 
appointed, and it is hoped that aircraft firms and 
individuals will assist the College towards this end. 

The departure is one to be commended and 
deserving of all support. 


Tue Brrrapay Honovrs Last. 


The first Honours List of the present reign was 
issued on Tuesday, that day being the anniversary 
of His Majesty’s birthday. It contained a number 
of names which will be familiar to engineers, though, 
as usual, the official element is predominating. 
Sir Herbert Austin has been raised to the rank of 
baron for public services, under which heading the 
recent munificent donation to the funds of the 
Cavendish Laboratory, Cambridge, may, doubtless, 
be included. For the rest, Sir Herbert’s work in 
the domain of motor-car engineering is well known 
in technical circles, while outside them his name has 
achieved almost complete translation from a proper 
to a common noun and to an adjective. Among those 
who have received knighthoods, special mention 
may be made of Mr. H. N. Gresley, chief mechani- 
cal engineer, of the London and North Eastern 
Railway. Mr. Gresley is, of course, well known for 
the many contributions he has made to progress 
in the field of railway prime movers, and it is not 
inappropriate that a description of one of his 
latest designs should appear on another page of this 
issue. A little less recently he was responsible for 
the design of the “Silver Link” class of stream- 
lined trains, the engine of which was a descendant 
of a long line of “ Pacifics.”’ It is one of the latter 
which holds the world’s record for speed among 
steam locomotives. Mr. Gresley is now president 
of the Institution of Mechanical Engineers. Knight- 
hoods have also been conferred on Mr. G. T. Morgan, 
director of chemical research, Department of Scien- 
tific and Industrial Research ; on Mr. F. J. West, 
chairman of Messrs. West’s Gas Improvement Com- 
pany, Limited, and ex-Lord Mayor of Manchester ; 
and on Mr. J. G. West, chief architect, H.M. Office 
of Works and Public Buildings. Mr. H. H. Newell, 
Commissioner for Main Roads, New South Wales, is 
made a Commander of the Order of the British 
Empire ; Messrs. J. C. Craig, Director of Public 
Works, New Jamaica, A. Hudson, Motor Transport 
Office, Engineering Department, General Post 
Office, W. L. Jenkins, supervisory engineer, Borough 
of West. Ham and consulting engineer to the Lee 
Conservancy, and J. P. Yorke, principal, London 
County School of Engineering and Navigation, 
Poplar, become Officers ; and Messrs. M. R. P. V. 
Achariyar, executive engineer, Electricity Depart- 
ment, Madras, M. W. Bartlett, superintendent 
engineer, Transport Department, Nyasaland Protec- 
torate, L. Harvey, engineer-in-charge, Manchester 
Station, British Broadcasting Corporation, R. Jones, 
engineer to the Native Administration of the Oyo 
Province, Nigeria, W. Lacey, assistant inspector 
of guns, Indian Ordnance Department, and R. M. 
Taylor, assistant engineer, Telegraph and Wireless 
Service, Bombay, become Members of the same 
Order. The Companionship of the Order of the 
Indian Empire is conferred on Mr. E. 8S. Crump, 
superintending engineer, Public Works Department, 
Punjab, and on Mr. W. L. C. Trench, chief engineer 
in Sind, Bombay. 








CHEMICAL ENGINEERING’ CON- 
GRESS OF THE WORLD POWER 
CONFERENCE. 


Axsovut 650 delegates, representing ' 
countries, are attending the first Chemical Engin- 
eering Congress of the World Power Conference 
which is being held in London this week. In addi- 
tion, some half-dozen international organisations 
are represented, including the International (Gas 
Union, the International Federation of National 
Standardising Associations, the International Asso- 
ciation for Testing Materials, the International 
Electrotechnical Commission, the Institut Inter- 
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national du Froid, and the Union Internationale 
de Chimie. The technical meetings have been 
organised in 12 sections, covering such subjects as 
ferrous metals in chemical plant construction ; 
refractories, rubber, plastics, and other construc- 
tional materials; separation; size reduction, 
electrolysis, and electrical applications ; destructive 
distillation ; treatment and disposal of effluents and 
waste materials ; lubrication ; high-pressure reac- 
tions and high vacua; heat exchange ; education 
and training; statistics, administration, safety and 
welfare ; and development. A general report has 
been prepared for each section, and this alone was 
presented at the meetings, after which a discussion 
took place. Numerous works are being visited and 
there has also been a Government reception and 
other social functions. 


OFFICIAL OPENING. 

The official opening of the Congress took place at 
the Central Hall, Westminster, on Monday after- 
noon, June 22, under the presidency of Viscount 
Leverhulme, the patron, H.R.H. the Duke of Kent, 
being present. In opening the congress His Royal 
Highness said it was now twelve years since his 
brother, the King, when Prince of Wales, had opened 
the first World Power Conference at Wembley. 
Many of the high hopes of which he then spoke 
had since been realised, and the World Power 
Conference, by means of meetings held in various 
parts of the world, had proved itself effective in 
securing international co-operation between engi- 
neers, technicians, and administrators. Extending 
a welcome to the visiting delegates, the Duke said 
that, proud-as each country was of her great 
scientists and inventors, their work, once done, 
became international and contributed to the welfare 
and happiness of every race. This century had seen 
a development of science more rapid, more wide, 
and more fundamental than in any previous age. 
No profession had been more ready or more skilful 
than the chemical engineer in using all the resources 
science could offer. With the opening of that first 
international congress chemical engineering came 
of age. Their successes had been won by the union 
of the engineer and the chemist. During his visits 
to factories he had always been amazed at the skill 
with which the engineer had enabled chemical 
reactions to be carried out on a large scale with 
certainty of control and under working conditions 
which contrasted so favourably with those of the 
past. It was an achievement of which they, as 
chemical engineers, might feel proud. 

PRESIDENTIAL ADDRESS. 

The Presidential address was then delivered by 
the Rt. Hon. Viscount Leverhulme, who said that 
he would be happy if at the meetings and social 
functions which would take place during the 
week he could perform the functions of a catalyst, 
enabling many trained minds from many different 
countries to react upon each other without himself 
undergoing any chemical decomposition or losing 
or gaining weight in the process. The chemical 
engineer had been defined as a “‘ man experienced 
in the design, construction and operation of plant 
and works in which matter undergoes a change 
of state and composition.” This definition brought 
out the essential fact that the chemical engineer 
was first and foremost an engineer. It did not 
inean to suggest, however, that his chemical know- 
ledge was only a veneer, for the true chemical 
engineer could only be evolved as the result of a 
highly specialised training which would ensure his 
knowledge of chemistry being sufficient to enable 
him to comprehend the work of the research chemist 
in the laboratory and then to reproduce in the 
lactory the reactions which had been studied on the 
research bench. In doing this he had to make 
illowance for all those extraneous factors which 
only began to enter into a chemical process when 
it was carried out on a commercial scale. 

Unlike most other branches of engineering, 
chemical engineering had not developed into a dis- 
unct entity under pressure of specialisation, but 
rather in direct answer to the demands of industry, 
with which it had been closely bound up since the 
‘ery beginning. The pioneer work had mainly 
‘een carried out in Germany and the United States, 
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of the war and the immediate post-war period 
had stimulated the manufacture of chemical 
products of all kinds that chemical engineering 
began to receive the attention it deserved in Great 
Britain. The chemical engineer was becoming 
associated with a rapidly-widening range of indus- 
tries and was helping to conserve the resources 
of the world in a diversity of ways. It was for 
this reason he would receive the greatest recognition. 
Scientific progress was becoming increasingly com- 
plex. For instance, the work of the chemical engi- 
neer was becoming more dependent on the develop- 
ment of high-pressure/high temperature technique, 
and this development was, in turn, conditioned by 
the progress which was being made by the metal- 
lurgist in producing metals and alloys better able 
to stand the strain which this technique imposed 
upon modern chemical plants. It was therefore 
necessary to make sure that the coming generation 
of chemical engineers was pressure minded. 
Dealing with the process by which the congress 
came to be held the President said that though 
chemical engineering was practised all over the 
world, it had developed very unevenly in different 
countries, both as regards the actual progress which 
had been achieved and as regards the relative 
importance which each country placed on the various 
aspects of the subject. For these reasons it had 
long been felt that it was time for the chemical 
engineer to review his progress and to consolidate 
his achievements. Such revision and consolidation 
could only be undertaken on an international basis 
and it was from this fact that the conception of an 
international chemical engineering congress gradu- 
ally emerged. The practical expression of the idea 
was due to the late Sir Frederic Nathan, while to 
the International Executive Council and to the 
National Committees of the World Power Con- 
ference must go the credit for making the congress 
the international success it promised to be. The 
relation of this congress to the World Power Con- 
ference was not, however, purely one of organisa- 
tion. The main purpose of the World Power Con- 
ference was to bring together those directly 
concerned with the power and fuel industries in 
each country in order to ensure that their problems 
should be considered from an international as-well as 
a national standpoint. The energy requirements of 
a chemical process were, however, fundamental in 
its translation to a works scale. Moreover, many 
of the problems of chemical engineering had a direct 
application in the fuel and power industries and 
there was no doubt that their discussions would 
make a valuable contribution to the work of the 
World Power Conference by helping towards the 
solution of many problems which were its direct 
concern. 
Votes of thanks to the President for his address 
were proposed on behalf of the Participating 
Committees by Messrs. A. Dubel (France), B. 
Miilert (Germany), Y. Oshima (Japan), J. P. 
Pfeiffer (Netherlands), N. Ushkevitch (Russia) and 
M. H. Ittner (United States). 
The first business session was held on the morning 
of Tuesday, June 23, under the chairmanship of 
Dr. J. R. Whithrow, who, in his opening remarks, 
spoke of the cordial relationship existing between 
Great Britain and the United States, and thanked 
the Congress authorities for having accorded him, 
an American, the: honour of presiding at the first 
business meeting of the Congress. He paid a 
tribute to the work done in the realms of heavy 
chemistry and chemical engineering by investi- 
gators in Great Britain and added that no group of 
engineers and research men had given more to the 
world in the field of iron and its alloys than had 
workers in Great Britain. Two subjects were 
down for discussion that morning, namely, “* Ferrous 
Metals in Chemical-Plant Construction ” (Section A), 
and ‘“ Refractories, Rubber, Plastics and Other 
Materials in Chemical-Plant Construction ” (Section 
B). The latter section (B) was again divided into 
two sub-sections, the first dealing with “ Refractory 
materials,’ and the second with “ Non-Ferrous 
and Non-Metallic Materials of Construction.” 


Ferrous METALS IN CHEMICAL-PLANT 
CONSTRUCTION. 


The general report covering the seven papers 


available at the present time. 
of this contribution was devoted to the manipulation 
of the different steels, and gave detailed information 
on such questions as hot working, cold working, 
heat treatment, pickling, riveting, soft and hard 
soldering, brazing, welding, and machining. 





“ Behaviour of Carbon and Molybdenum Steels 
at High Temperatures,” by Dr. C. H. M. Jenkins 
and Messrs. H. J. Tapsell, G. A. Mellor and A. E. 
Johnson, gave an account of some important 
data arising out of a study of the creep and corrosion 
of certain carbon and molybdenum steels at super- 
heated-steam temperatures. As a basis for com- 
parison, six carbon steels of 0-15 per cent. carbon 
(nominal) content, and seven of 0-4 per cent. carbon 
(nominal) content had been examined. The 
molybdenum steels contained similar proportions 
of carbon together with 0-5 per cent. and 1 per cent. 
molybdenum. The chief matter of interest in the 
work on carbon steels was that some steels had 
been found to be unusually weak, flow taking place 
at high rates under a given load compared with the 
other carbon steels. Chemical and spectrographic 
analyses had failed to produce a clue to the reason for 
the weakness of the particular steels, and no differ- 
ences in grain size, in the degree of bonding, or 
in the carbide distribution had been observed 
which would account for the marked differences in 
creep behaviour. With regard to the molybdenum 
steels in the “ air-cooled ” condition, two containing 
0-5 per cent. molybdenum with 0-11 per cent. 
carbon and 0-4 per cent. carbon, respectively, 
had practically the same resistance to creep at 
550 deg. C., and appeared to be superior to the steel 
containing 0-4 per cent. of carbon with 1 per cent. 
of molybdenum at stresses below 9 tons per square 
inch, whilst the 1 per cent. molybdenum steel 
containing 0-11 per cent. of carbon was much 
superior to the other three. The creep properties 
of the steels varied markedly with heat treatment. 

In their paper on “ Forgings for the Handling 
of Fluids at High Temperatures and Pressures,” 
Messrs. H. H. Burton and T. M. Service and Dr. 
W. H. Hatfield indicated the various factors which 
should be taken into consideration in the design of 
forgings for boiler drums and similar plant operating 
at high temperatures and pressures. Obviously, 
continued the authors, both the design and manu- 
facturing problems became still more difficult 
when forgings for chemical plant were involved. 
Steels designed to resist hydrogen attack at elevated 
temperatures had received considerable attention 
in recent years. Inthe chromium and molybdenum 
steels there was a tendency for an increase in the 
chromium content to be accompanied by a decrease 
in resistance to creep at a given temperature, 
though the resistance to hydrogen attack was 
increased. The authors stressed the importance 
of close collaboration between makers and users of 
plant working at high temperatures and pressures. 
In their paper on “ Steels for Autoclaves,”’ Messrs. 
R. J. Sarjant and T. H. Middleham stated that 
active chemical reagents demanded the use of certain 
highly-alloyed nickel-chromium steels. Hydrogen 
diffusion entailed a chemical as well as a physical 
mechanism and hydrogen attack was marked by 
decarbonisation and intergranular fissuring of the 
steels with a consequent impairment of mechanical 
strength. A copper-chromium-molybdenum stee! 
(0-32; 0-27; 0-84) was fully resistant to hydrogen 
attack up to 550 deg. C. and 250 atmospheres pres- 
sure, and suffered no mechanical deterioration. 
More highly alloyed steels showed good resistance 
to hydrogen attack, but the chromium steels 
(6 per cent. Cr, 0-5 per cent. Mo ; and 13 per cent, 
Cr) were slightly embrittled. Steels of the austenitic 
nickel-chromium class were unattacked and mecha- 
nically stable under the conditions of the experiment. 
The paper on “ Heat-, Rust-, and Acid-Resisting 
Steels,” by Dr. W. H. Hatfield, contained a survey 


and detailed description of all the best known and 


used types of corrosion- and heat-resisting steels 
The latter portion 


Two papers in Section A dealt with cast iron, 


namely, “‘ Modern Cast Irons in Chemical-Plant 
Equipment,” by Mr. J. G. Pearce, and “ Use of 
Cast Iron in the Chemical Industry,” by Mr. H. L. 
Maxwell. 


Mr. Pearce’s contribution was devoted 








and it was not until the changed economic conditions 





comprising Section A was presented by Dr. W. H. 





mainly to a consideration of recent improvements 
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in foundry technique and to descriptions of Silal, 
Nicrosilal, Ni-Resist, and other alloy irons. Mr. 
Maxwell discussed, among other irons, the hard 
alloys developed for wear-resistance, as, for example, 
Ni-Hard and Diamite, which, whilst 
sufficient resistance to shock, had a hardness ranging 
upwards to 700 Brinell. Nitriding, moreover, 
allowed Brinell hardnesses up to 900 to be obtained. 


A paper by Messrs. C. A. H. von Wolzogen Kiihr | 


and J. P. Pfeiffer, entitled “‘ Corrosion and Protec- 
tion of Cast-Iron and Steel Pipe Lines in the Soil,” 
was divided into two parts. 
mechanism of soil corrosion, in the presence and 
in the absence of atmospheric oxygen, was discussed, 
while the second part was devoted to a considera- 
tion of the choice of protective bituminous coatings 


and the conditions they were called upon to fulfil. | 


The discussion was opened by Sir William Larke, 


who stated that he was interested in a wide range | 


of research undertaken by the British iron and 


steel industry for the Iron and Steel Industrial | 


Research Council. There was no greater incentive 
to the successful prosecution of research than the 
criticism of users of materials. Hence committees 
had been called together including users as well 


as scientific investigators and technical men engaged 


in the production of materials. Two of these com- 
mittees were the Heterogeneity of Steel Ingots 
Committee and the Iron and Steel Corrosion Com- 


showing | 


In the first, the | 
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| problem, the chemist had turned his attention to | those for the steam-heating supply to the drums, 
| endeavouring to bring about the reaction at a con- | These are normally of a special cast-iron capable of 
|siderably lower temperature. The last speaker,| taking a high polish and are machined internally 
| Mr. E. W. Colbeck, stated that the normal path of | as well as externally, so that the resulting even 
corrosion in cast-iron was along the graphite flakes, | thickness will ensure a uniform degree of heating 
| and any method, such as that outlined by Mr. Pearce, | over the whole surface. Distributing arrangements 
| which would impart a fine graphite structure to the | inside the drum prevent the formation of air pockets, 
material, would be useful in combating corrosion. the air being removed along with the condensate 
With regard to forgings for high-pressure work, he at the opposite ends of the drums by an effective 
| would like to know whether the transverse pro- | device. 
perties could be improved. ; 7 The liquid to be dried, white lead, colours, 
In his reply to the discussion, Dr. Hatfield stated | starches, gums, yeast, &c., is fed into the machine 
that with regard to the question of embrittlement jat the top and is distributed over the surface of 
in steel, it was true that there were conditions of | both rolls, the mechanism employed differing some- 
stress, atmosphere, and temperature for _which | what with the liquid. Sometimes an agitator is 
metallurgical research had not yet provided * | employed in the feed gear, and, in general, the 
solution. On the other hand, vast. progress had depth of liquid making contact with the drum may 
oon a made in overcoming the trouble of | pe adjusted from mere line contact up to an inch 
emort ement. 


| 


lone case, that of the austenitic acid-resisting steels. 
The intergranular corrosion to which these materials 
had been subject, under certain conditions some 
time ago, had given much trouble. Yet, as the | 
|result of research an adequate answer had been | 
provided and the difficulty had been completely | 
overcome. 

Mr. Cadman had exposed steels to tempera- 


| adhering film. 


It was only necessary to refer to! or more in depth, so as to give a high degree of 


control of the film thickness and rate of feed. 
The drums revolve with their upper surfaces moving 
towards one another and the liquid, being partially 
dried by the heated surface, is carried round in an 
By the time the film reaches the 
knives seen on the outer top quarter of one of the 


; drums, drying is completed, and the deposit is 
| scraped off by the knives to fall into the trough 


5 of 850 deg. C ww ; | he aig 
| tures of 850 deg. C. and upwards for a few wrod below, from which it is removed by a worm con- 
jand had complained that this treatment had | yeyor. 


mittee, both of which were under the chairmanship |rendered his materials brittle! He ought rather | 


The knife is reciprocated along the length of the 


of Dr. W. H. Hatfield. The British Electrical and 


to have been thankful, and he felt that Mr. Cadman, 


drum through a small distance, the resultant shear- 


Allied Industries Research Association was another | 0” Teflection, would agree that he should really | ing effect being useful both in removing deposit 


body which was doing excellent work in this field, 
and one of its reports, by Dr. C. H. M. Jenkins, 
Mr. H. J. Tapsell, and their collaborators, consti- 


tuted one of the papers in Section A. Dr. T.}| 


Swinden, who spoke next, stated that for a consi- 
derable time his firm had made a study of special 
steels for service particularly in the neighbourhood 
of 800 deg. C., and they had decided quite definitely 
that chromium-molybdenum steel was the material 
for that purpose. Mr. Burton, Dr. Hatfield and 
Mr. Service had stated in their paper, with reference 
to three chromium-molybdenum steels, that they 
were all practically unaffected by prolonged heating 
up to 450 deg. C., but that, above this tempera- 
ture, the 3 per cent. chromium-molybdenum steel 
showed some reduction in impact value. He thought 
that the explanation of this was that the 3 per cent. 
chromium steel contained only 0-38 per cent. of 
molybdenum whereas the other two steels contained 
0-5 per cent. 

Mr. R. J. Sarjant referred to the question of em- 
brittlement in steel and stated that this was very 
much an unsolved problem. A subsequent speaker, 
Mr. H. H. Burton, referred to Dr. Swinden’s query 
concerning the three chromium-molybdenum steels 
and stated that, although this had not been stated 
in the paper, the 3 per cent. chromium, 0-38 per 
cent. molybdenum steel had been made on the open 
hearth furnace, whereas the two other steels had been 
produced in the electric furnace. The difference in the 
behavour of this steel could, no doubt, be ascribed 
to the phosphorus content. Mr. J. G. Pearce, who 
spoke next, stated that reference had been made in 
his paper to the production of graphite in irons in 
finely-divided ferm. The method employed for 
accomplishing this was to incorporate in the melt a 
small quantity of titanium of the order of 0-2 per 
cent. and then treat the molten metal with an oxidis- 
ing gas, preferably carbon dioxide. 

Mr. W. H. Cadman expressed disappointment that 
metallurgists had not yet solved the problem of 
embrittlement. His own work had been in connec- 
tion with experiments, carried out on a semi-works 
scale, in which it had been necessary to bring about 
the thermal decomposition of petroleum gases at 
temperatures from 850 deg. C. upwards. A large 
number of special steels, including chromium and 
chromium-molybdenum steels, had been tried, but 
after a few months of continuous operation, the 
steel tubes employed had become perfectly brittle. 
One tube, for example, which had been in operation 
for three months, had been cooled down for exam- 
ination, and had been found to be lined internally 
with a deposit of hard carbon. On tapping it with a 
hammer in an endeavour to loosen this deposit, the 
tube had split up just like a glass tube, and 
while waiting for the metallurgist to solve the 


| have congratulated metallurgists in having got so 
far in this particular field. 
verse properties, Mr. Colbeck must know that it 
was not possible to produce a large mass of chemi- 
cally-homogeneous material. Large masses were 
heterogeneous, and when deformed by hot working 
the properties taken along the direction of work 
must differ from those taken across it. 


(To be continued.) 








THE BRITISH CHEMICAL PLANT 
EXHIBITION. 


ALTHOUGH the badge of the British Chemical 
Plant Manufacturers’ Association is the glass alembic 
which figures so prominently in connection with the 
old alchemist, visitors to the British Chemical Plant 
Exhibition, organised by the association and held 
at the Central Hall, Westminster, London, 8.W.1, 

| from June 22 to June 27 inclusive, must not expect 
| to see collections of the glassware commonly asso- 
| ciated with laboratory chemical processes. Instead 
| there is an excellent display of machinery and plant 
| illustrating the most modern contributions of the 
| engineer, the metallurgist, and the physicist to the 
technique of the manufacture of chemicals. The 


With regard to trans- | 


| tending to build up on the drum and in equalising 
| wear when the material is abrasive. The knife is 
| readily removable for sharpening, and its pressure 
is regulated by handwheels and springs. One of 
the drums is mounted on spring-loaded bearings 
which yield to pressure should any hard, foreign 
| body get between the drums. 

| The machine illustrated in Fig. 2, on the opposite 
| page, isa centrifugal grinding, blending and emulsify- 
ing machine known as the “* Reddrop-Periflo ” patent 
| centrifugal mill, and made and exhibited by Messrs. 
|The Pascall Engineering Company, Limited, 20, 
| Dean-street, Oxford-street, London, W.1. The 
| Operative parts of the machine are, of course, not 
| visible, but consist of a pair of parallel horizontal 
| dises fitted with concentric rings of heat-treated 
manganese steel pins projecting from their opposed 
surfaces, the pins in one dise being situated so as 
| to occupy the annular spaces between those in the 
|other disc. The upper disc is attached to the 
| underside of the cover of the machine, while the 
| lower one is mounted on a vertical spindle and is 
|rotated at a speed ranging from 1,400 r.p.m. to 
| 900 r.p.m., depending on the size of the machine 
jand the nature of the material handled. The 


material is fed between the discs through a hole in 


exhibition has been very fittingly timed to coincide | the centre of the upper disc, and is thrown by 
with the Chemical Engineering Congress of the World | centrifugal action from one ring of pins to the other 
Power Conference, 1936, which congress is taking | becoming disintegrated on the way, and finally 
place in the same building. Many of the papers | escaping over the periphery of the lower disc into 
read at it, therefore, can be illuminated in a concrete | the enclosing casing, which is furnished with a 


fashion by visits to the exhibition. An account of 
the work of the congress will be found elsewhere in 
| this issue, Our present purpose being to describe as 
far as our space allows some of the newer machines 
and apparatus in the exhibition. 

The exhibit of Messrs. Manlove, Alliott and Com- 
pany, Limited, Bloomsgrove Works, Norton-street, 
Nottingham, comprises several distinct classes of 
plant, of which, at the moment, we deal with one 
only. The latest development in the drying section, 
the double-drum rotary dryer, is illustrated in Fig. 1, 
on the opposite page. The machine is also known 
as a “film” dryer from its method of operation, 
the liquid to be dried being spread out in a thin film 
on the surface of a pair of steam-heated rollers, the 
dried product being parted from this surface by a 
knife in the form of either sheets, flakes, or coarse 
or fine dust, according to its composition and 
physical properties. The machine shown in the 
illustration has drums 24 in. in diameter by 36 in. 
long. These are rotated in opposite directions by 
gear wheels meshing together, one of the wheels in 
turn engaging with a pinion forming the-last member 
of a speed-reducing system driven by an electric 
motor. This arrangement will be clear from Fig. 1. 
The pipe connections entering the gear wheels are 








| conical bottom having a flange for the attachment 
| of a control valve for bagging the contents. 

| The vertical spindle is driven by oil-immersed 
gearing from a horizontal shaft fitted either with 
fast-and-loose pulleys for belt drive, as shown, oF 
with a clutch for motor drive, speed-increasing gears 
being used in the one case and reducing gears in the 
other. Ball bearings are fitted throughout, and the 
moving parts are precisely balanced. The feed gear, 
which consists of a shaker device, is driven by belt 
from the main shaft, and a side chute is incorporated 
for the escape of foreign matter. Conditioned air or 
gas can be sucked in when the material demands it, 
while the normal air inlets provide a useful cooling 
effect. 

The cover is provided with outlet spigots for air 
release, to which filter bags can be attached to 
intercept any dust. The dry grinding fineness is uP 
to 300 mesh, and can be readily varied by change 
of disc or speed regulation. The machine can be 
used with the pin discs for certain viscous materials. 
but when emulsifying is to be carried out to a high 
degree, special conically-ringed discs are used. 
Messrs. Pascall also showed an efficient turbine 
sifting machine and a turbine wet mixer. 

From the wide variety of machines exhibited 
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AND Company, LIMITED. 

















Fig. 2. 


AND BLENDING MILL; 
Messrs. THE PAsScALL ENGINEERING Com- 
PANY, LIMITED. 


GRINDING 


by Messrs. 8. H. Johnson and Company, Limited, | bacteria, &c., hence the name of the filter. 














Fie. 3. Srertmismne Fivter; Mgssrs. 8. H. 
JoHNSON AND Company, LIMITED. 


filter sheet, and into the space of the adjoining plate, 
| thence to the outlet, the several elements acting, 
|of course, in parallel. The filter sheets are of a 
| texture such that they will intercept the passage of 
This 


Carpenters-road, Stratford, London, E.16, such as|does not imply excessive pressure in forcing the 
vortex mixers, vacuum pumps, hydraulic tincture | liquid through the filter, a pressure of about 10 lb. 


press, &c., we select the sterilising filter shown in 
Fig. 3, above, as this embodies an advance in 
British manufacture. This filter, while being of 
the familiar leaf type, had to rely upon Continental 
sources for the “ paper ”’ filter sheets, but we under- 
stand that these are now made in Great Britain. 
The several elements of the filter are held tightly 
together by a screw with a filtering sheet between 
each pair, the pressure round the edges of the sheet 
being sufficient to prevent leakage. The inlet and 
outlet orifices in each element are at opposite corners 
of the plates and consist of a circular hole from the 
side of which a port opens into the recessed space 
on one side of the plate. 


per square inch being a normal figure. 

On the stand of Messrs. Manesty Machines, 
Limited, College-lane, Liverpool 1, are to be seen 
a range of interesting automatic water stills of which 
a gas-fired type is illustrated in Fig. 4, page 704. 
As this drawing shows, the still is arranged for 
attachment to a wall, the main body or boiling 
chamber being bolted to a carrying bracket. From 
the bottom of the boiling chamber projects a central 
tube round the upper part of which is arranged a 
ring of gas burners. The tube contains one or more 





central tubes opening at the top into the boiling 
chamber and at the bottom to an outlet nozzle. 


The holes being in line |The outer casing tube forms the passage for the 


when the whole filter is assembled form inlet and | raw water which enters it at a point just above the 


outlet pipes, and it will be understood that the | outlet. 
liquid flows into one space of a plate, through the | boiling chamber by the small orifice seen to the left. 


This passage communicates with the 
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The water level at the top of the passage is, of course, 
the same as that in the boiling chamber and is 
maintained by an overflow weir. The space above 
the weir is enclosed and is shielded from the boiling 
chamber. A small pipe, however, leads from it 
to the atmosphere. The object of this arrangement 
is to allow any dissolved gases, such as ammonia 
and carbon dioxide, to escape without coming into 
contact with the distilled water. The inner tubes 
| form the condenser of the still and the steam from 
the boiling chamber in passing down them and 
condensing preheats the rising raw water and so 
liberates the dissolved gases. The apparatus is 
quite automatic once the gas jets and raw water 
flow are adjusted. Proper adjustment is obtained 
when the distilled water issues at a temperature of 
about 105 deg. F. The gas consumption of a still 
producing 3 pints of distilled water per hour is 
13-96 cub. ft. per hour at a pressure of 3 in. of water. 
With gas of a calorific value of 475 B.Th.U. per 
cubic foot and costing 7-4d. per therm, a gallon of 
distilled water can be produced for 1-3ld. The 
still is safe in operation as vhe interior is open to 
the atmosphere both by way of the raw water 
| overflow and the gas vent, and it is stated that it 
| can be readily cleaned from deposits resulting from 
either temporary or permanent hardness. Examples 
of steam-heated stills are also shown. These are 
manufactured in a number of sizes with capacities 
| ranging up to 50 gallons per hour. They do not 
|difler in principle from the gas-heated types. 
| Electrically-heated stills are also shown. As an 
| indication of the consumption of these it may be 
noted that a still producing 2} gallons of distilled 
| water per hour will require 9 units per hour. 
| In our account of the Chemical Plant Exhibition, 
1931, ENGINEERING, vol. cxxxii, page 75 (1931), 
we briefly referred to the air-pressure pump made by 
Messrs. Tungstone Patent High Pressure Die 
| Casting Company, Market Harborough. This refer- 
| ence is now amplified by Figs. 5, 6 and 7, page 704, 
| which show the general construction of the pump. 
| The liquids handled by the pump are, in general, 
those which present great difficulties either from cor- 
| rosion or.erosion, such as acids, or liquids containing 
| acids, &c., grit or other solids and viscous liquids. 
Some interesting examples are to be seen on the stand. 
Thus, there is a pump constructed wholly of ebonite, 
|another made of Regulus metal, and so forth. 
| The pumping medium is usually compressed air, 
| though either saturated or superheated steam or 
gas may be used if circumstances so dictate. There 
are no pistons, glands, or stuffing boxes, the only 
moving parts being two pairs of gravity-closing 
valves of either the poppet or ball type. Each 
pump consists of two barrels, side by side, of one 
of which Fig. 5 is a longitudinal section. The 
barrel is indicated at a, and on the upper surface 
is provided with a compressed-air connection b. 
The inlet valve is indicated at c and the outlet 
valve at d. 

The working cycle commences with the opening 
of the air connection b to atmosphere by means 
of a control valve. The liquid to be pumped, 
the source of which is above the valve c, lifts the 
valve and the barrel is flooded. Compressed air is 
then admitted at b and drives the liquid out through 
the valve d. The barrels are filled and emptied 
alternately, so that a continuous delivery is 
maintained. The emptying is, however, such that the 
liquid level does not fall below the level of the outlet 
valve port to the barrel, and no actuating air, 
therefore, escapes with the liquid. The control 
valve is shown in Figs. 6 and 7. It consists of two 
double-faced valves e and f, each controlling one 
pump barrel. A rocking lever g, actuated by a 
cam h, alternately seats each valve on one or other 
of its faces and so connects the barrel with either 
the air supply j or the exhaust &. The control-valve 
is usually situated higher than the pump proper 
in order to avoid risk of overflow into it. The cam 
can be driven either by a %-h.p. electric motor 
or a small air motor, the latter being generally 
employed where there are fire risks. The pump 
is made, apart from material, in two types, viz., 
one for immersion in the liquid to be pumped and 
the other for non-immersion. Both types are 
manufactured with capacities ranging from 375 gall. 








to 30,000 gall. per hour. With an air pressure of 
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30 lb. per square inch, a total head of 69 ft. can be 
dealt with. With air of this pressure and a head | 
of 69-3 ft., the cost of pumping 10,920 gall: per hour 
is stated to be 54d. perhour. An interesting example | 
illustrated on the stand by data, &c., was that of a 
Tungstone pump installed at the Corby Works of 
Messrs. Stewarts and Lloyds, Ltd., the duty being that | 
of continuously pumping 20,000 gall. of creosote oil | 
per hour, the liquid containing a large percentage | 
of gritty coal dust and having temperatures ranging 
up to 550 deg. F. It is stated that the pump has | 
worked uninterruptedly on this duty since its| 
installation about a year ago. 

In view of the increase of pressures and tempera 
tures in certain chemical processes, with the atten 
dant intensified problems of resistance to deforma 
tion, ‘wear, and corrosion, it is not surprising to find | 
that the metallurgist is well represented at the 
Exhibition. 

Messrs. Firth-Vickers Stainless Steels, Limited, 
Staybrite Works, Sheffield, have a very compre 
hensive display illustrating the numerous uses 
of their corrosion-resisting steels, and showed 
examples of their range of heat-resisting steels. 
mphasis may, however, be laid upon some new 
acid-resisting steels which can be welded without 
requiring subsequent heat treatment, thus enabling 
that useful method of construction to be used on a 
more extensive scale, the size limitations imposed 
by the annealing ovens no longer obtaining. Messrs. 
Hadfields, Limited, East Hecla and Hecla Works, 
Sheffield, also show a variety of steels, stress 
being laid on resistance to scaling under high | 
temperatures and corrosive atmospheres. An inte- 
resting exhibit was a small autoclave designed | 
and constructed at the Chemical Research Labora- | 
tory, Teddington. The main parts of the autoclave 
are made of one of Messrs. Hadfield’s forged steels, 
in order to withstand temperatures up to 450 deg. C. | 
and pressures up to 250 atmospheres, at which 
the apparatus may be called upon to work. Messrs. 
Brown, Bayley’s Stee! Works, Limited, Leeds-road, 
Sheffield, have also a good selection of corrosion- 
resisting, acid-resisting and heat-resisting steels, 
including a weldable silicon alloy steel not requiring 
annealing, and a high-chromium stainless iron, 
distinctly free from nickel, which is of particular | 
value for such processes as those concerned with the 


manufacture of nitric acid. 

Another exhibit of steels, chiefly arranged to 
show that types free from weld-decay can take a 
high polish and are easily manipulated, is that of 
Messrs. Samuel Fox and Company, Limited, a firm 
associated with Messrs. United Steel Companies, 
Limited, and situated at Stocksbridge, near Sheffield. | 
Messrs. Fox draw attention to their regular use of 
the high-frequency electric furnace in the production 
of these steels. Messrs. Mond Nickel Company, 
Limited, Thames House, Millbank, London, 8.W.1, | 
also show a variety of steels and irons, all alloyed 
with nickel. | 

These included a comparatively new _ iron- 
chromium-nickel alloy, known as “ Inconel,” | 
which, when cold worked, can develop a tensile | 
strength approaching 85 tons per square inch. It is | 
readily manipulated and possesses both a high | 
degree of currosion resistance and freedom from 
corrosion embrittlement both in the cold-worked 
and annealed states. Messrs. R. Marsh and Com- 
pany, 30, Sugar House-lane, London, E.15, whilst 
showing some work in stainless steel, demonstrate 
mainly their process of protecting chemical vessels | 
by means of a homogeneous lead covering. The 
firm claims that this covering cannot be separated 
from the part it protects even under the most 
trying conditions and, though the lead retains its | 
malleability and ductility, sagging and creeping | 
do not occur. 





(T'o be continued.) 

| 

Propuction or CarBpon Biack In Tue UNrrep | 
States. Statistics issued by the United States Bureau 
of Mines show that 352,749,000 Ib. of carbon black were 
produced in that country during 1935. The total is 
larger than that for 1934, and is exceeded only by those 
1929 and 1930, the production for the latter year | 
The demand in 1935) 


for 
having reached 379,924,000 Ib 
was excellent, home and export sales reaching 387,536,000 
Ib., hence stocks at the plants were materially reduced 
Some 75 per cent. of the output was produced in the 
Texas Panhandle area. 
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LETTER TO THE EDITOR. 


DISTILLATION OF SEA WATER 
BY SOLAR RADIATION. 
To THE Eprror oF ENGINEERING. 

Holland there are thousands of acres of 


Fie. 4. 


Str,—In 


| land under glass, the initial cost of which must have 


been considerable, but evidently the sale of the vege- 
tables grown under it makes the outlay worth while. 
Holland is a country with good soil and an adequate 
supply of fresh water, but has a deficiency of sunshine, 


|and the green-house principle is resorted to to make 


good that deficiency. On the south coast of the 
Mediterranean, on the other hand, we find vast regions 
where there is good soil and abundant sunshine, but a 
deficiency of fresh water. It may be pointed out, 
however, that the green-house principle can be invoked 


| here also, but in this case with the object of correcting 


the deficiency of fresh water. 

I will not trespass on your space more than to 
describe a very elementary experiment which should 
suffice to indicate the manner in which the green-house 
principle can be used to cause the automatic distillation 
of sea water. It can be tried at any seaside resort, 
even in our none too sunny island. Take a black sock 
and saturate it with sea water, spread it out on a 
window sill in the sunshine, and place on the sock a 
glass tumbler with its brim downwards. At once 
the inner surface of the tumbler becomes covered with 
dew and distillation continues so long as the sun shines ; 
the sock is kept hot by the sun and the tumbler is kept 
cool by the breeze. If the outside of the tumbler is 
moistened with sea water, the rate of distillation is 
increased, especially when the breeze is from land to 
sea. Distillation will actually proceed even in the 
absence of sunshine, so that we have evaporation 
inducing precipitation. 

It is but a small step to grow plants under an inverted 
bell jar with no fresh water other than that which 
results from the automatic distillation of sea water. 
In our own climate we must not expect to do more 
than get suggestive results, but it would be otherwise 
in Egypt, a country which might avoid wholesale 
emigration, otherwise inevitable, if it could find means 
for developing its desert areas in the vicinity of the 
sea, or of salt springs as at Wadi Natru. 

Yours faithfully, 
B. H. Wave, F.Inst.Phys. 

The Atheneum, 

Pall Mall, S.W.1. 


June 8, 1936. 








British STANDARD SPECIFICATIONS FOR Wire.—Two 
revised specifications for wire have recently been issued 
by the British Standards Institution, 28, Victoria-street 
London, 8.W.1. The first, designated No. 156-1936. 
relates to enamelled high-conductivity annealed-copper 
wire, in which certain modifications made to the details 
of carrying out the pin hole test have been incorporated. 
The second specification, No. 163-1936, deals with 
galvanised steel wire strand and galvanised solid steel 
wire for signalling pur Copies of either specifica- 
tion may be obtained from the Publications Department 
of the Institution, price 2s. 2d. each, post free. 
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2-6-2 TYPE LOCOMOTIVES FOR THE 
LONDON & NORTH EASTERN 
RAILWAY. 

In the course of the recent visit of the Institution of 
Mechanical Engineers to the Doncaster Works of the 
London and North Eastern Railway, members had 
the opportunity of inspecting several examples o! 
recent locomotives built by the company to the designs 
of Sir H. N. Gresley, C.B.E., Chief Mechanical Engineer. 
The latest of these was a 2-6-2 type engine, built at 
the Doncaster works, for express goods and passenger 
traffic. This is illustrated in Figs. 1 and 2, on tli 
opposite page, the engine bearing the number 477! 
and being named “Green Arrow.” Four others of 
the class are to be buiJt at Doncaster and 28 mor 
at Darlington. 

As will be seen from Fig. 2, the engine has 6 ft. 2 in 
driving wheels. There are three cylinders, 184 in. in 
diameter by 26-in. stroke. The working pressure is 
220 lb. per square inch, and the adhesive weight 
65 tons 12 cwt., giving a tractive effort at 85 per cent. 
boiler pressure of 33,730 Ib. The boiler is of the wide 
grate type, following the design of Sir H. N. Gresley’s A3 
type of 4-6-2 engines. A grate area of 41-25 ft. is 
provided, the fire-box volume being 252 cub. ft., partly 
consisting of combustion chamber formed by setting 
the tube plate forward, as in all Sir H. N. Gresley’s large 
engines of recent years. Thé boiler barrel has a 
maximum diameter of 6 ft. 5 in., tapering to this from 
5 ft. 94 in. at the smoke-box end. The barrel plates 
are $§ in. and 4 in. thick, and the fire-box casing 4 in. 
thick. Outside, at the foundation ring, the fire-box 
has a length of 6 ft. 8 in., and a width of 7 ft. 9 in. 
The grate is sloped, and the fire-bars are of a design 
which gives an air space to total grate area ratio of no 
less than 56 per cent. The barrel tube plates are 
17 ft. apart. There are 121 small (2} in.) tubes, and 
43 large (5} in.) flues, providing for a 43-element 
superheater of the Robinson type. The fire-box heating 
surface is 215 sq. ft., that provided by the small tubes 
being 1,211-57 sq. ft., and by the large flues, 1,004-5 
sq. ft., making a total evaporative surface of 2,431 sq. ft. 
The 43 superheater elements provide 679-67 sq. ft. 
The boiler is fitted with a steam collector on the 
top of the barrel, the collector slots having a total area 
equal to twice that of the regulator. The latter is of 
the double-beat type, and together with the internal 
steam pipe is made of liberal proportions, to prevent 
loss of pressure to the steam chests. 

The cylinders, as already stated, are 18} in. in diameter 
by 26-in. stroke. The piston valves are 9 in. in diameteT 
with a maximum travel of 5§ in. Ball and roller 











JUNE 26, 1936.] 


2-6-2 TYPE LOCOMOTIVE 


CONSTRUCTED TO THE DESIGNS OF SIR HERBERT NIGEL GRESLEY, C.B.E., 














ENGINEERING. _ 


FOR THE LONDON & 


705 


NORTH EASTERN RAILWAY. 


CHIEF MECHANICAL ENGINEER. 


























bearings are fitted throughout the valve motion. The | 
valves for the outside cylinders are driven by Walschaert 
gear, while the inside cylinder valve is worked off the | 
outside motions by Sir H. N. Gresley’s arrangement of | 
combining levers. All three cylinders drive on to the 
same axle, the centre crank being of built-up construc- 
tion. The three cylinders, with their steam chests 
and the smoke-box saddle, steam and exhaust passages, 
form a single casting, the outside steam pipes also 
being integral with this unit. The cylinders are fitted 
with spring-loaded relief valves. The cylinder drain 
cocks are worked by Bowdenex cable. The pistons 
and piston rods form single forgings. Cast-iron 
packing is used for the piston glands. 

The outside crankpins are 5} in. in diameter ana 6 in. 
long, the inside one being 8} in. by 6 in. The whole 
of the revolving and 40 per cent. of the reciprocating 
masses are balanced, the former at the centre crank, 
the webs of which are fitted with balance weights, and 
the remainder by balance weights at the wheel rims. 
Che coupled-axle journals are 9 in. in diameter by 11 in. 
long. They are mechanically lubricated, another 
mechanical lubricator serving the cylinders. Armstrong 
oiler pads are placed underneath the journals. The 
connecting and coupling rods are of nickel-chrome 
steel. The trailing wheels are 3 ft. 8 in. in diameter. 
lhe leading wheels, which are 3 ft: 2 in. in diameter, 
are fitted in a truck of the double swing-link centre 
pattern, allowing 5$ in. movement on each side of 
the centre line. The trailing axle is carried in Cartazzi 
axle boxes which give 2} in. side movement each way. 

The cab front is of wedge form, the large windows 
providing a particularly good look out. Triplex glass 
is fitted. The boiler is lagged with Alfol and the 
cylinders with asbestos. Two 24-in. vacuum brake 
cylinders are carried on the engine, and two 21-in. on 
the tender, giving brake power at the brake blocks 
equivalent to 67 per cent. of the weight on the braked 
wheels, 

The main dimensions, &c., are given on Fig. 2. The 
tender is of the standard six-wheel type carrying 7} tons 
of coal and 4,200 gallons of water. The weight empty 
is, engine 82 tons 14 cwt., and tender 25 tons 2 cwt., 
the maximum weight of the whole locomotive in work- 
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THE LATE MR. H. R. J. BURSTALL, 
M.B.E. 


WE note with regret the death of Mr. Henry Robert 
John Burstall, which occurred after a short illness at 
Wargrave-on-Thames, on June 8. Mr. Burstall, who 
was a partner in the firm of Messrs. Burstall and 
Monkhouse, consulting mechanical and_ electrical 
engineers, 14, Old Queen-street, London, 8.W.1, was 
a son of Mr. Henry Abraham Burstall, of London, 
and was born on January 12, 1863. He served his 
apprenticeship with Messrs. John Stewart and Son, 
marine engineers, Blackwall, from May, 1878, to May, 
1883. After spending a short time at sea, he gained 
a Whitworth Scholarship in May, 1884, and, entering 
University College, London, studied under Professor 
Sir Alexander B. W. Kennedy and served under him 
as demonstrator until September, 1886. The succeeding 
two years were spent in the office of Messrs. Menzies 
and Blagburn, consulting engineers. In September, 
1888, however, Mr. Burstall joined the staff of Sir 
Alexander Kennedy, when the latter gave up University 
teaching to become a consulting engineer, and became 
resident engineer during the construction of the pier at 
Trouville-sur-Mer. On the completion of this work, 
Mr. Burstall became principal assistant to Sir Alexander 
Kennedy and continued to serve in this capacity until 
1896. During this period of his career, he was in 
responsible charge of the whole of the office and out- 
side work, including electric lighting in stallations at 
Glasgow, Oldham, Aberdeen, Belfast, Sunderland, 
Edinburgh, Croydon and Chester. 

In October, 1896, Mr. Burstall commenced to practise 
on his own account as a consulting engineer in partner- 
ship with Mr. E. W. Monkhouse. In 1915 he entered 
the newly-instituted Ministry of Munitions, and was 
attached to the Department of Explosive Supplies 
under Lord Moulton, with whom he served until after 
the conclusion of hostilities. For his services to his 
country he was made an M.B.E. in 1919. He was a 
member of several engineering committees of the 
British Standards Institution, and served for many 
years as an examiner in the associate-membership 
examinations of the Institution of Civil Engineers. In 





ing order being 144 tons 2 ewt. 


collaboration with his brother, the late Professor 





Burstall, he conducted a number of investigations into 
pyrometry some forty years ago and at various times 
made a number of contributions on engineering subjects 
to the proceedings of our leading institutions. Among 
these may be cited “ The Electric Lighting of Edin- 
burgh,” a paper read in 1895 before the Institution of 


Mechanical Engineers. Mr. Burstall was elected an 
associate member of the Institution of Civil Engineers 
on December 4, 1888, and was transferred to full 
membership rank on March 2, 1897. He joined the 
Institution of Mechanical Engineers in 1890, and the 
Institution of Electrical Engineers in 1894. 








THE LATE MR. W. F. OSBORN. 


Ir is with regret that we record the death, after a 
short illness, at his home, Snaithing Grange, Ranmoor, 
Sheffield, on June 16, of Mr. William Fawcett Osborn, 
a former Master Cutler and for many years chairman 
of Messrs. Samuel Osborn and Company, Limited, 
Clyde Steel Works, Sheffield. He was the eldest son 
of the late Alderman Samuel Osborn, who founded the 
Clyde Steel Works in 1852, and was born in 1861. He 
received his early education at Broombank House, 
Sheffield, and afterwards at New College, Eastbourne, 
and entered his father’s works as an apprentice in 1878, 
at the age of 17. In 1885, when 24 years of age, 
Mr. Osborn was admitted to partnership, and in 1905, 
when the firm was converted into a private limited 
company, he was appointed chairman, a position he 
continued to hold until his death. During his tenure 
of this office, which thus lasted upwards of thirty years, 
the firm developed greatly in many directions, and no 
small portion of this progress was due to his efforts. 
Mr. Osborn became a member of the Cutlers’ Company 
in 1891 and was elected Master Cutler in 1906. He 
also took a great interest in the affairs of the Sheffield 
Chamber of Commerce and served on its council for 
many years, He became a magistrate for the West 
Riding of Yorkshire in 1906, and for Sheffield in 1912. 
In his younger days he was an officer in the Ist (West 
Yorkshire) Royal Engineers, and retired with the rank 
of captain after serving for some ten years. In addition 
to his other duties, Mr. Osborn was a director of 





Messrs. High Speed Steel Alloys, Limited, Widnes. 
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THE CHELMSFORD WORKS OF 
MESSRS. CROMPTON PARKINSON, 
LIMITED. 


Traction Morors on Tss1 
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}are suspended at 
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for the transport of raw, semi-finished material and 
finished products. Those used for the first two pur- 
poses consist of overhead chains from which stirrups 
intervals. These stirrups carry 


One of the most important contributions which that | trays on which the various parts are placed. The 


well-known pioneer, Col. R. E. B. Crompton, made to 
the development of the electrical industry was the 
foundation of 
Messrs. Crompton and Company. 
place as long ago as 1878, when a small factory was 
established in the town of Chelmsford Initially 


runs of the conveyors are so arranged that the various 
machine tools can be supplied from the bays in which 


the pioneer manufacturing firm of | the raw material is unloaded, and similarly, after the 
This event took | parts have been machined, they can be passed into the 


semi-finished stores or on to other conveyors for 
assembly. As a result of this system, not only are the 


Colonel Crompton himself combined the duties of | workers kept supplied with any material they may 
. . | » . . . wT. . 
designer, fitter and chief salesman, but soon numbered | require, but the amount of space which it is neces- 


among his assistants Kapp and Burgin, two names 


sary to devote to storage is reduced. On the other 


only of the many which since that time have played| hand, it has not been possible to organise production 


their part in contributing to electrical progress. 


In | and production processes on these lines beyond a certain 


these works the earliest Gramme and Crompton-Burgin | limit, since that individuality which is a British char- 
dynamos were produced, as well as the first British | acteristic means that a large number of frame sizes 
are lamp, while, as might be expected, considering who | have to be turned out, and there is also a great variety 
was in control, a great deal of basic experimental | in other particulars. 


work was also carried out. During the next seventeen 


| 


The actual processes of machining, winding and 


years the works were greatly extended on the same site assembly carried out in this shop do not differ a great 


to meet the growing requirements of the electrical 
industry, but in 1895 the whole of the premises were 
destroyed by fire. It was then decided to purchase a 
new site in Writtle-road on the outskirts of the town, 
and here a large factory, which forms the basis of the 
present establishment, was built. The principal part 
of this factory was devoted to the manufacture of are 
lamps, but, since that form of illumination is now 
discarded, is at present employed for the manufacture 
of switchgear. Adjoining this is an annexe where 
instruments, includiag the historic Crompton potentio- 
meter are made, while in a separate and more modern 
building are housed shops for the production of ‘ Minor ” 
motors and fans, direct-current motors for general and 
traction work, induction motors with outputs above 
about 200 h.p., auto-synchronous motors, phase- 
advancers and, finally, alternating and direct-current 
generators. The factory now covers about 14} acres 
and gives employment to nearly 2,000 people. As 
is well known, Crompton and Company was amalga- 
mated with Messrs. F, and A. Parkinson nearly ten 
years ago to form Messrs. Crompton Parkinson, 
Limited, the other factories of the firm being at 
Guiseley, near Leeds, where  alternating-current 
motors and lamps are made, and at Derby, Hayes and 
Edmonton, where cables, transformers, and pedestal 
fans respectively are produced. 

During the last fex years the Chelmsford works 
have been almost completely reorganised and now 
operate on flow production principles. For instance, 
in the shops devoted to the manufacture of Minor 
motors, which are designed for outputs betweem 1/20 
h.p. and 1} h.p. and for operation on either alternating 
or direet-current, considerable use is made of conveyors 





| 


deal from what is usual in a modern factory. Some 
difficulty has, however, been experienced in obtaining 
both skilled male labour and female labour capable of 
carrying out the delicate and often intricate winding 
operations. Specially-designed tools for overcoming 
both these disabilities are therefore being experi- 
mented with, in the hope that it will be possible to 
increase the output above the present figure of 1,000 
motors per week. Another interesting feature is that 
these small motors, after final assembly, are placed on 
a slowly travelling conveyor, made up of a number of 
wooden slats. At certain distances apart on this con- 
veyor, one of these slats is drilled with some half-a- 
dozen holes, below which, on the under side, are a 
similar number of socket connections. From these 
sockets connection is made through spring bushes to 
the test-room circuits, the result being that the motor 
can be run up to speed and tested at its correct voltage 
as it moves along the conveyor. On reaching the end 
of the conveyor the current is automatically switched 
off and the motor then passes on to another conveyor, 
which takes it through a silence cabinet, where it is 
tested for silent running. A further interesting point 
is that the motors, during assembly, are handled on 
benches into the tops of which inverted ball castors 
have been inserted. It is found that in this way the 
ease, and therefore the speed of handling, can be greatly 
increased, 

As regards the larger motors, though the flow method 
has been adopted as far as possible, conveyors are, for 
obvious reasons, not used to the same extent. In this 
connection it may be mentioned that, in addition to 
motors for industrial purposes, the firm has recently, 
in conjunction with Messrs, Allen West and Company, 
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Limited, started the manufacture of traction motors. 


Among the equipment of this kind which we saw going 
through the shops on a recent visit was plant for the 
Tyneside electrified lines of the London and North 
Eastern Railway, for trains and trolley buses on the 
London Passenger Transport Board’s system, and for 
the shunting locomotives, which Messrs. Armstrong- 
Whitworth are supplying to the London Midland and 
Scottish Railway. A view of some of these motors 
undergoing test appears in Fig. 1. 

The switchgear department, of which mention has 
already been made, has also undergone major re-organi- 
sation, with the result that the space available for 
manufacture has been nearly doubled. The shop, a 
view in which appears in Fig. 2, is equipped for the 
production of high rupturing capacity generating 
station, sub-station and other switchgear, among which 
mention may be made of the T.A.P. high-tension 
automatic fuse-type oil switch. This has been designed 
for places where a cheap compact unit is required, while 
the Klad-type switchgear is intended for use on low- 
tension distribution systems. Truck-type cubieles, 
with duplicate "bus bars and rupturing capacities up to 
350,000 kVA, oil and compound-filled switchgear for 
rupturing capacities up to 250,000 kVA at a maximum 


of 11,000 volts, and oil-immersed selector switches of 
An interesting feature of 


various type are also made. 
the visit was a display of oil switches with rupturing 
capacities from 100,000 kVA to 350,000 kVA which 
had been tested in accordance with the British standard 
specification. Inspection of these showed that they 
had performed their duty remarkably well. The 
switchgear factory, with its drawing-office, technical 
department and administration offices, forms a com- 
plete unit, while other buildings, in addition to those 
already mentioned, include pattern and woodworking 
shops, a cast-iron store, and the main offices. 








Barrrise StanpDARD VERTICAL Cross-TUBE BoILers. 
The third of the projected series of specifications for land 
boilers has now been issued by the British Standards 
Institution. It deals with vertical cross-tube boilers and 
is generally of similar form to the specifications previous!) 
issued for Lancashire and Cornish boilers (No. 537—1934) 
and for multi-tubular horizontal dryback and waste-heat 
boilers (No. 609—1935). The new specification, which is 
designated No. 665—1936, deals with a particular type 
of boiler which is used for a large number of purposes 
when working conditions are adverse and supervision 8 
inadequate. The specification, which does not deal with 
setting, insulation and furnace fittings, comprises sections 
relating to materials, rules for scantlings, construction. 
workmanship, inspection and testing. Provision is made 
for certain alternative methods of construction and the 
specification is — with particulars for inquiry and 
tender. Copies of the new specification may be obtained 
from the B.S.I. Publications Department, 28, Victoria 
street, London, 8.W.1, price 3s. 8d., post free. 
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12-20 H.P. CRUDE-OIL AGRICULTURAL TRACTOR. 


MESSRS. MARSHALL, 








12-20 H.P. CRUDE-OIL TRACTOR. 


We have had occasion to comment from time to 
time on the promising performance of the heavy-oil 
tractors éntered for the trials held at Ardington in 
1930, and in the disappointing progress made in the 
application of such tractors to agricultural work since 
that date. We imagine that the relative small extent 
to which the heavy-oil tractor is used in this country, 
in contrast to its wide application in the United States, 
is due more to the conservatism of the farmer than to 
any defects in the machines themselves, although 
troubles have undoubtedly resulted in some cases 
from an insufficient appreciation on the part of the 
manufacturers of the extremely rough usage to which 
field machinery is liable to be subject. This usage in 
part renders it essential that the tractor should be 
exceedingly robust and of the simplest possible design, 
and these conditions are undoubtedly fulfilled in the 
crude-oil tractor recently put on the market by Messrs. 
Marshall, Sons and Company (Successors), Limited, 
Britannia Iron Works, Gainsborough. In addition to 
having an exceptionally wide experience in the design 
of all types of agricultural machinery, Messrs. Marshall, 
Sons and Company were pioneers in the application of 
the internal-combustion engine to self-moving machi- 
nery, and commenced the production of oil tractors as 
early as 1912. A 15-30 h.p. crude-oil agricultural 
tractor made by the firm was described in ENGINEERING, 
vol. exxxiv, page 30 (1932), and although this machine 
has proved very satisfactory, the firm have experienced 
a demand for a lighter model. 

This new tractor, illustrated in Figs. 1 to 9 on Plates 
LVI and LVILI, and in Fig. 10 above, is of 12-20 h.p., and 
should, therefore, well meet the requirements of the 
average farm in this country. The design provides for all 
farming operations, including road haulage and power 
belt work, and the running costs are exceedingly low. 
Starting can be effected by hand with certainty, and, 
as already stated, the design is of the simplest. The 
engine, shown in section in Figs. 1 and 2, is a single- 
cylinder model, operating on the two-stroke cycle, 
with a cylinder bore of 64 in. and a piston stroke of 
9in. It runs at 700r.p.m., and has a nominal rated 
drawbar horse-power of 12, and a nominal rated belt 
horse-power of 20. The engine cylinder is horizontal, 
and, as will be clear from several of the illustrations, 
the cylinder block, in conjunction with the gearbox 
to which it is bolted, constitutes the frame of the 
tractor. Both the cylinder and piston are of cast-iron, 
heat treated to ensure freedom from distortion. The 
piston is easily removable, and is fitted with sealing 
rings of a special type to ensure full compression over 
long periods without the need of ievarbonising. Both 
the connecting rod and crankshaft are heat-treated 
alloy-steel drop forgings, machined to fine limits. As 
will be seen from Fig. 2, the crankshaft is mounted in 
large double-roller bearings. The shaft itself is 34 in. 
in diameter on the pins, and 3} in. in diameter at the 
main bearings. The big-end bearing anti-friction metal 
is centrifugally cast in. The small-end bearing is of 
phosphor-bronze, and runs on a burnished alloy-steel 
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| giving a belt speed of 2,750 ft. per minute, with a 
crankshaft speed of 700 r.p.m. The fuel pump is of 
the standard C.A.V.-Bosch type, and is mounted 
horizontally behind the flywheel, as shown in Figs. 2 
and 10. The fuel-pump cam is mounted directly on 
the crankshaft. The governor is mounted above the 
pump, and is of the fly-ball type running in an oil bath. 
It is not visible in the figures, but the connections to 
the pump are shown in Fig. 10. The governor is 
provided with a hand control, also shown in this illus- 
tration, within convenient reach of the driver, enabling 
the latter to set the governor to operate at any speed 
between 300 r.p.m. and 700 r.p.m. The fuel-injection 
valve is of the standard C.A.V.-Bosch pintle type. 
Forced lubrication is employed for the engine bearings, 
the pump being mounted vertically at the base of the 
oil sump, as shown in Fig. 10. The oil distributor is 
visible in the same figure above the pump with the 
pipe connections to the various bearings. The pump 
is driven by gearing from the crankshaft, the gear 
wheels being shown in Fig. 9, which is a view taken 
with the flywheel and gear cover removed. The 
detachable handle for hand priming can be seen in this 
figure extending above the casing. 

Thermo-syphon engine cooling is employed, the radi- 
ator being mounted on the sides of the tractor, as shown 
in several of the illustrations. A cooling fan, driven by 
belt from the flywheel, is mounted inside the radiator, 
the fan spindle being carried through the radiator with 
the belt pulley on the outside. The radiator is built up 
in four sections, each easily and independently remov- 
able for cleaning. The capacity of the radiator is 
approximately 9 gallons. A large exterior fuel-oil 
filter of the compound-fabric type is fitted. This filter 
is mounted on the side in a convenient position for 
cleaning, as shown in Figs. 6, 9 and 10. A large air 
filter, of the oil-wetted fabric type, is mounted above 
the crankcase, as shown in Figs. 1 and 6. This filter 
is also in a convenient position for removal for cleaning. 
The third filter, shown to the right of the air filter in 
Fig. 1, is in the lubricating-oil circuit. 

The clutch, which is located in the belt pulley at 
one end of the crankshaft, as shown in Fig. 2, is of 
the multi-spring cone type, the cone being keyed to 
the shaft and the pulley moved by the operating gear, 
which works in an oil bath. All parts of the clutch 
are readily accessible. It will be observed from Fig. 2 
that a gear wheel on the inner clutch member engages 
with a larger wheel on the first-motion shaft in the 
gearbox, these two wheels being also indicated in 
Fig. 1. Three gear ratios are obtainable, the first 
and second giving road speeds of 2 m.p.h. and 3 m.p.h. 
respectively, and the third a road speed of 4}, 6 or 
8 m.p.h., according to customers’ requirements, The 
two highest speeds are only suitable if the tractor be 
fitted with pneumatic tyres. The reverse gives a 
road speed of 1-7 m.p.h. The arrangement of the gear- 
box is shown in Figs. 1 and 2. It will be seen from 
the latter figure that there are two sliding wheels on 
the first motion shaft. To engage the first gear, the 
larger of these two wheels is moved towards the belt 
pulley, when its teeth engage with internal teeth cut 





gudgeon pin. As shown in Fig. 2, the crankshaft is 
extended through the casing on the off-side to carry | 
the flywheel, and on the near side to carry the belt | 
pulley. The latter is 15 in. in diameter by 6} in. face, 





in the smaller wheel of the first reduction gears. These 
gears are permanently in mesh, and the sliding pinion 
acts simply as a clutch. If this pinion be moved in 
the opposite direction, the second reduction gears are 


engaged, while the third reduction gears are engaged by 
moving the smaller of the two sliding gears into 
engagement. The drive is conveyed from the second- 
motion shaft to the rear axle by another pair of wheels. 
The reverse-gear shaft is shown below the first motion 
shaft in Fig. 1, and it will be observed that a wheel 
on the reverse shaft is in permanent engagement’ with 
the third reduction gear on the second-motion shaft, 
and that the reverse is engaged by moving the smaller 
sliding gear on the first-motion shaft into engagement 
with a second wheel on the reverse shaft. All the 
gears are of heat-treated high-tensile nickel-chrome 
steel, and are cut to fine limits. The larger gear wheels 
are shrunk on to cast-steel centres to ensure freedom 
from distortion in manufacture. The gear shafts are 
also of nickel-chrome steel, and run in large ball and 
roller bearings. The differential gear in the rear-axle 
pinion is shown in Figs. 1 and 2, It is of the four 
bevel-pinion type, the wheels running on phosphor- 
bronze bushes. All the gears, together with the 
differential, are enclosed in a dust-proof casing and 
run in oil, The selector gear is shown in Fig. 8. 

The standard tractor is fitted with two brakes. One 
of these operates on the belt pulley and is actuated 
by a pedal. The second brake is of the internal- 
expanding type, and, as shown in Figs, 1 and 2, is 
mounted inside the third reduction gear wheel on the 
second-motion shaft in the gearbox. This brake is, 
therefore, always in engagement with the back axle, 
even when the gearbox is in neutral. It is hand- 
operated, the operating gear being shown in Fig. 10. 
Both brakes are easily adjustable from the exterior 
of the tractor. The steering gear is of the worm and 
wheel type, and is mounted as a unit on the exterior 
of the tractor. The gear is shown in Fig. 10, with the 
lever and connecting link, and it will be seen that it is 
arranged with a minimum of joints, ensuring freedom 
from wear and backlash. The position of the gear, 
however, enabies any possible adjustments required to 
be easily made. 

The tractor can either be supplied with standard 
agricultural wheels, the rear wheel being fitted with 
spuds and the front with skid rings, as shown in Fig. 5, 
or with wheels fitted with low-pressure pneumatic 
tyres, as shown in Figs. 3 and 4. The standard 
agricultural wheels are 42 in. in diameter, with 22 5-in. 
spuds. They have extra wide spokes, treble riveted to 
cast-steel hubs. The front wheels are 28} in. in diameter 
by 5 in. wide, and are one-piece steel castings. The 
bearings are grease lubricated, and special precautions 
are taken to prevent the entry of dirt or grit. 
addition to the wheels mentioned, solid-rubber tyres 
can be fitted if required, or suitable narrow wheels 
can be provided forrow-crop work. Six-inch extensions 
with extra rows of spuds can be fitted to the rear 
wheels for working on marshy ground. A heavy-section 
drawbar, shown in Fig.- 4, is fitted well to the rear 
of the tractor. The bar has a vertical adjustment of 
10} in. to 14} in., and a lateral adjustment of 27 in. 
A power take-off can be supplied if required, located 
on the left at the rear of the tractor in a very accessible 
position. The take-off shaft normally runs at 538 
r.p.m., but is under the control of the governor. It is 
controlled through the engine clutch and a specia] dog 
clutch on the take-off shaft. A rear winding drum 
can also be supplied if required, complete with 50 yards 
of wire rope. An efficient drum brake is fitted, and the 
drum is arranged so that it is impossible for it to become 
locked when under load. The operator is thus able to 
slack off and uncouple the rope in any circumstances. 
A further optional feature is a differential lock, hand- 
controlled from the driver’s seat. This lock is actually 
fitted on the tractor shown in the drawings, the dog 
clutch being shown in Fig. 2 and the operating gear 
in Fig. 10. 

The tractor is easily started from cold by one man, 
the time required being approximately one minute. 
A starting torch is employed with the usual fuel. 
Any type of crude or distillate fuel oil of the ordinary 
types is suitable for the engine, and if necessary, paraffin 
can also be used. The specific gravity of the oil should 
not exceed 0-9, or the closed flash point 190 deg. F. 
Neither the water nor sulphur content should exceed 
0-5 per cent. The fuel consumption on the heaviest 
work is stated not to exceed 1 gallon per hour, and on 
lighter duties may be as low as 0:33 gallon per hour. 
The lubricating-oil consumption is approximately 
$ gallon per day. All the exterior working parts of 
the tractor requiring lubrication are fitted with Teca- 
lemit high-pressure grease nipples. The tractor can be 
fitted with a dynamo and two small searchlights, 
together with the necessary wiring and switches, at 
an extra charge. The intensity of illumination is 
independent of the engine speed. The dynamo can be 
readily uncoupled when not required. As regards the 
dimensions of the tractor, the outside width of the 
rear wheels is 5 ft. 4 in., the width between the rear 
wheels is 3 ft. 6 in., the outside width of the front 
wheels is 4 ft. 7 in., and the width between the front 
wheels is 3 ft. 9in. The wheelbase is 5 ft. 2} in., the 








total overall length is 8 ft. 10} in., and the total height 
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to the top of the radiator is 4 ft. 64 in. The total 
weight without the operator is 4,700 lb., the ground 
clearance is 12} in., and the turning radius is 9 ft. 6 in. 
[The drawbar pulls on bottom, intermediate and top 
gear are 2,300 Ib., 1,500 lb., and 950 lb., respectively, 
the latter figure corresponding to a speed of 4} m.p.h. 
These pulls are the ordinary rated values, but the 
tractor is actually capable of pulls 20 per cent. in 
excess of those given. With pneumatic types, pulls 
30 per cent. in excess of those given may be obtained. 








NOTES ON NEW BOOKS. 


A NuMBER of practical difficulties are encountered 
when conducting experimental investigations into the 
problem of earth-pressure, since the material is com- 
posite, varying between wide limits. In order to 
exercise a measure of control during a series of tests 
with models, fine sand is usually substituted for the 
soil, so that an appreciable difference exists between 
the properties of the materials involved in the model 
and actual cases. Further, with a view to developing 
the necessary theory, assumptions must be made with 
regard to the behaviour of the sand under test, which 
may, for example, imply that when in motion the 
granular material resembles a viscous fluid. Even 
80, the force exerted by such a material on a wall of 
a model is indeterminate, in so far as the force may 
assume any value between what may be called the 
“ passive’ and “active” states. Dr. I. Rifaat has 
studied the matter along these lines, and given an 
account of the research in a brochure entitled Die 
Spundwand als Erddruckproblem, issued by Gebriider 
Leemann, Ziirich, at a price of 3 Swiss francs. 
may be inferred from the title, the model equivalent of 
sheet-piling was used to determine experimentally the 
forces acting on a plane surface partly immersed in a 
bed of fine sand. The surface of the model wall thus 
formed contained a number of steel membranes con- 
nected with a system of pressure-gauges, so that each 
membrane formed a means of measuring the pressure 
acting at various points on the surface when it was 
subjected to the effect of forces in a direction normal 
to the plane surface. The related analysis includes a 
number of constants or coefficients, which enable the 
author to express his results in graphical form. While 
the work is clearly of the laboratory type, it is to be 
regretted that the investigation was not carried further 
than is indicated into the sphere of actual systems, 
Nevertheless, within the region covered, the method 
used is both instructive and interesting, even if question- 
able assumptions appear in the treatment. The 
author is to be commended on his mathematical 
treatment, which may be utilised in problems other 
than those examined in this publication. 


As at previous meetings of the Punjab Engineering 
Congress, an organisation consisting almost entirely of 
officials of the Public Works Department, the papers 
submitted at the 1935 meeting at Lahore dealt with 
drainage, bridge construction, road making, concrete 
structural work, and weir design. Recently-published 


Minutes of Proceedings of the Punjab Engineering | 


Congress, Lahore, 1935, contain reports of these, 
reproducing in addition an interesting address by the 
President, Rai Bahadur Lala Mangal Sen Dhody. 
The latter gives a general review of schemes completed 
during the year, and notes on small industries, based 
on @ recent visit to study similar conditions in Japan. 
The Governor of the Punjab, H.E. Sir Herberg W. 
Emerson, in an inaugural speech, emphasised the need 
for effective co-operation between the various depart- 
ments, if the greatest efficiency from the standpoint 
of the entire Government activity was to be attained, 
as distinct from isolated exceptional results in particular 
spheres. The papers deal with the difficulties and 
problems, arising from local conditions, but, possibly, 
similar to those in many other regions. Recognising 
that the most effective way of dealing with water- 
logging is to provide effective surface drainage in canal- 
irrigated areas, Messrs, S. D. Khangar and N. D. 
Gulhati refer, in one paper, to problems confronted 
in connection with the Sillanwali drain. Mr. W. A. 
Anderson dealt in another with the construction of a 
steel trestle bridge to replace a masonry gallery on the 
Kalka-Simla Railway, + substitute adopted in order 
to overcome cracking of the arches. In a contribution 
on “ Super-elevation on Highway Curves,” Lala 
Murari Lal deals with a simple method of arranging 
for the banking now needed on arterial roads. In 
India, reinforced concrete has not been so widely 
adopted as it might have been, on account of the 
climatic extremes experienced and the cracking that has 
resulted. Mr. Kanwar Sain dealt with provisions for 
contraction and expansion, for both plain and reinforced 
concrete, to meet this difficulty. fhe design of weirs 
to be erected on sand foundations was the subject 
of an interesting paper by Mr. F. F. Haigh, in which 
he treated sub-soil flow mathematically. Other papers 
dealt with the Lacey slope formula in the design of 
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|earthen channels, the comparison of the pressures 
under a model weir with actual experience, while Mr. 
M. F. Thomson contributed a paper on “ The Selection 
of Electric Motors and Control Gear for Industrial 
Use.” 


The Warsaw Academy of Sciences has issued the 
first volume of its proceedings. This is printed in 
Poland, measures 12 in. by 84 in., and contains 220 pages 
reproducing thirteen papers: seven in French, five in 
English, and one in German, all written by Polish 
scientists, and dealing with technical subjects in the 
| vealme of aviation, metallurgy, electrotechnics, and 
applied mechanics. All these papers are of a nature 
to appeal to technical men who have made a special 
study of these questions. Two among them will 
be read with interest. Both are by Mr. Stefan Drze- 
wiecki, the oldest member of the Warsaw Academy, 
and a scientist to whom submarine navigation and 
javiation have always greatly appealed. They are 
j}entitled “‘ Approximate Determination of the Mass of 
| Air Set in Motion by a Propeller Blade,” and “ Avia- 
tion of the Future.” This latter is a reprint of a paper 
| written by Mr. Drzewiecki in 1891, in which, on the 
| basis of his investigations commenced many years 
| previously, he described the aeroplane on the lines on 
which it has been developed, namely, a machine having 
| sustaining wings of large area, set in motion by a 
| constantly-revolving propeller. The book is entitled 
| Annales de VAcadémie des Sciences Techniques d 
| Varsovie, and is published at the price of 89-20 fr., 
| by Messrs. Dunod, 92, Rue Bonaparte, Paris 6. 





While the use of new materials and of improved 
methods of construction naturally result in pro- 
gress in engineering, progress must partly depend 
| on the success achieved in the solution of outstanding 
| problems that arise from time to time. The practical 
value of the related work of applied mathematicians 
is well illustrated by the contents of the Proceedings of 
the Fourth International Congress for Applied Mechanics, 
|held in 1934, and recently published by the Cam- 
| bridge University Press. In view of the fact that 
the space available in even the largest libraries is limited, 
the compilers of this publication have wisely printed 
only abstracts of the very numerous papers presented, 
}and the volume thus contains the main points of all. 
| In addition to these, full accounts are given of a number 
of general lectures delivered during the Congress by 
| distinguished workers in the field of applied mathe- 
matics. There is a particular fascination, for instance, 
about the contribution of Dr. V. Bush, on recent 
| progress in the construction and use of analysing 
|machines, which form a noteworthy achievement 
}in the art and science of instrument making. Those 
in any way interested in the design of steam condensers, 
turbines, or aircraft should read the masterly contri- 
bution on some aspects of the turbulence problem, by 
Professor T. von Karman, whose work on such subjects 
has earned for him an international reputation.- Of 
equal practical value to mechanical engineers is the 
treatment of the transmission of heat, by Professor E. 
Schmidt. Related to the same sphere of practice 
is the subject matter of Professor H. Wagner's lecture, 
in which he dealt with the flow of water over surfaces 
in general. The fact that the above-mentioned papers 
are chiefly accounts of experimental investigations 
tends to enhance the value of the matter for non- 
mathematical readers, but, nevertheless, the lectures 
of a more theoretical character, such as those of 
Professor A. Caquot and Professor G. I. Taylor, should 
be perused by students of the subject of the strength 
of materials. 


| 


One of the difficulties of the translator is to reproduce 
the technical terms of commercial correspondence of one 
language into another. To do this something more is 
required than a mere substitution of words, as may be 
indicated by saying that the correct rendering of 
the simple English phrase “For the attention of 
Mr. . . .” in the heading of a letter is “ Zu Handen des 
Herrn . in German and “Pour remettre a 
Monsieur. ..."’ in French. The honest correspondent, 
then, who is armed solely with a dictionary may 
cause misunderstandings, if nothing worse. It 
to overcome these difficulties that Messrs. Sir 
Isaac Pitman and Sons, Limited, London, have 
published Globe Commercial Correspondence in three 
volumes, English, German and French, at the price 
of 6s. per volume. Each page of these books is 
arranged in such a way that corresponding sentences 
in the different languages are always found in the 
same place. Each entry is numbered and is accom- 
panied by a code word which can be used for tele- 
graphic purposes. Sufficient information is given to 
enable the most complicated letter to be built up and 
to ensure that the result wil] resemble as closely as is 
necessary & similar letter written by the native of the 
| country in whose language it has been prepared. The 
| ground is well covered, and there seem few omissions. 
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ROTARY PUMP WITH RESTRAINED 
VANES. 


THE sliding-vane rotary pump has always provided a 
field for ingenuity in design, due to the necessity for keep- 
ing the vanes in the correct degree of contact with the 
cylinder wall. Ifcentrifugal force only is relied upon for 
this the friction of the vanes in the rotor slots may be 
insufficient to overcome it and the efficiency of the 
pump falls off. If the more positive method of forcing 
the vanes outwards by means of springs is adopted, 
the vanes and cylinder-wall wear, unless a restraining 
ring is fitted. The accompanying sectional view shows 
a rotary pump in which the vanes are held in a fixed 
position relative to the cylinder wall, although they 
slide relative to the rotor. The pump is made by 
Messrs. The Evenflow Pump Company, Dudbridge, 
Stroud, Glos., and is of very simple construction. The 
rotor is seen at a, the cylinder wall at 6, and the vanes 
atc. The vanes are non-metallic and provided with a 
projecting lug at each end. These lugs enter slots in a 
cage d, which is set eccentrically to the rotor shaft e. 
The slots are curved as shown and the faces of the lugs 
are also made convex, the centre lines of the vanes being 
not radial to the cage. The ends of the vanes are 
convex. These three curved surfaces are radial to the 
centre of the lug as indicated by dotted “ arrows” in 
the right-hand half of the illustration. The vanes are 
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just clear of the cylinder wall. There is thus no wear 
while there is practically no leakage. 

In the left-hand half of the drawing, the cage, lugs, 
and the centring ring f for the cage are shown in section. 
It will be realised that there is a cage and centring 
ring at each end of the rotor, the latter forming the end 
seal for the space between the rotors. The cages, of 
course, revolve with the rotor. One of the centring 
rings is provided with an adjusting device so that the 
whole assembly may be kept in correct relationship in 
an axial direction. The rotor shaft is supported at each 
end in a phosphor-bronze bearing which is continued 
in the space inside the cage and is packed with a self- 
lubricating plastic packing. The arrangement of the 
suction and delivery ports will be clear from the 
drawing. The drawing of the pump is intended to 
make clear the principles of design only. In construc- 
tion the casing, &c., varies with the size and purpose 
of the pump. In the domestic type of pump, there are, 
for example, no feet, the casing being made with 4 
flange for bolting directly to the driving motor. This 
type of installation consists of a }-h.p. constant-speed 
motor running at 1,425 r.p.m. The motor is manu- 
factured by Messrs. The British Thomson-Houston 
Company, Limited, Rugby, and can be supplied for 
single, three-phase, or direct current at standard 
voltages. The pump can be run from a lighting circuit 
and no resistance starters are needed. At the speed 
stated, the delivery is 240 gallons per hour at a total 
head of 80 ft. The suction lift may be up to 25 ft. 
No air vessel is required and the delivery is free from 
pulsations. Other sizes and types suitable for industrial 
use are also made. 








Roap-VEHICLE REGISTRATION IN GREAT BRITAIN.— 
According to official figures issued by the Ministry ©! 
Transport, 43,207 new motor vehicles were registered in 
Great Britain during April, 1936, as compared with 
38,699 in April, 1935. Increases took place in the regis- 
tration of all classes of vehicles with the exception of 
hackney vehicles. 
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DEFORMETER ANALYSIS OF A 
WELDED RIGID-ARCH BUILDING. 


By Leroy A. Beavroy, M.Sc., A.M.Inst.C.E., 
A.M.I.Mech.E. 


THE application of welding to steel construction 
practice raises two important issues. The first of these 
is that with welding it becomes possible to make use of 
frame types which could not be employed with riveted 
connections, while the second is that as between the 
welded and the riveted forms of a familiar frame-type 
there is a redistribution of the forces and moments. 
Now, the steelwork designer is in a difficult position 
when designing for welded steelwork practice, because 
in the first case he is not sure what simplifying assunip- 
tions he may safely make, and in the second case he 
has, at present, no measure of the magnitude of the 
redistribution that takes place. It is, evidently, with 
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calculations based on different assumptions. The 
design difficulty in this case was of the kind referred 
to in the first paragraph above, viz., a difficulty due to 
the frame being a novel type rendered possible only by 
welded steelwork, and to a resulting uncertainty in 
the most reasonable assumption to make as a basis for 
calculation. 

The frame is a roof truss of rovel design, which is 
illustrated in Fig. 1. It consists of an arch rib welded 
to a single bottom tie which, for about two-thirds of its 
length, is of fair stiffness and for the remaining one- 
third of relatively light section. The roof loading is 
transmitted in the usual manner by purlins to the 
arch, and the frame is supported at three points: at 
each end eccentrically from the arch rib, and at an 
intermediate point corresponding to the point of 
change of section of the bottom tie. The frame has 
welded joints throughout, each one being, in addition, 
strongly gusseted. The roof loading that was assumed 
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increasing application of welding to steelwork practice, 
the task of the engineer to provide the designer with 
reliable technical data to assist him. 

The author feels that the investigations can best 
be made by the deformeter method of analysis which 
was described in outline in a previous article.* It 
will suffice to recall here that in this method a two- 
dimensional model of the structure is made of celluloid, 
the widths of the model members being proportioned 
in accordance with the requirements of the method so 
that the corresponding members of prototype and 
model have corresponding stiffnesses. This model is 
floated horizontally on steel balls to give it freedom of 
movement, and is secured at stanchion bases, &c., in 
a manner corresponding to that obtaining in the proto- 
type. A known distortion of translation or rotation is 
then applied, at a section where the force or moment 
is required, by the deformeter, and the resulting 
deformation of the whole model is determined by 
measuring with micrometer microscopes the move- 
ments of given points on the model. This deformation 
diagram is also an influence line for the condition 
tested, and from it the force or moment at the section 
may be deduced by the usual methods of the structural 
engineer. For fuller details of the theory of the 
method, the reader is referred to the article in ENarn- 
EERING previously quoted, and also to a paper recently 
read before the Institution of Engineers and Ship- 
builders in Scotland.t 

The author has applied this method to the analysis 
of an unusual frame construction, which has recently 
been erected in this country by Messrs. Murex Welding 
Processes, Limited. An accurate ex perimental analysis 
of the bending moments in this frame has been made, 
and the results are compared with those obtained by 





* See ENGINEERING, vol. cxxvi, page 31 (1928). 








+ Mechanical Methods of Solution of Stresses in 


Frames,” by C. H. Lobban, 1934. 
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in the design is as shown in Fig. 2.* Theoretical 
analyses of bending moments in this frame were made 
in three different ways: (1) by two-hinged arch 
theory, assuming the bottom tie to take the horizontal 
thrust; (2) by virtual work, assuming fixed ends to 
the arch rib; and (3) by virtual work, assuming pin 
ends to the arch rib, the bottom tie taking the horizontal 
thrust. 

It is evident that the difficulty of the theoretical 


of a simplified frame having the dimensions of the 
centre line of the arch rib, but ignoring the bottom 
tie and its three-point support. In their place, pin 
supports, fixed in position relatively to one another, 
are assumed at A and L, Fig. 2. Fig. 3 gives the 
bending moment diagram as obtained by this method, 
the numerical values of the bending moment at different 
points being as shown in Table I. This method of 
solution gave a value of 0-66 ton for the horizontal 
thrust at the supports. 

It was felt that the pin-end assumption of this two- 
hinged arch analysis was weak in view of the undoubted 
stiffening influence of the bottom tie on the terminal 
points of the arch rib. It is, however, included here, 
since it was the form of analysis actually adopted in 
the design. The principle of virtual work was, there- 
fore, used to obtain a solution assuming the ends A and 
L of the simplified frame to be fixed. For this purpose, 
the loads were taken in pairs of equal loads symmetric- 
ally disposed on the arch. Thus four separate cases 
arose :—(1) loads at C and J; (2) loads at D and H; 
(3) loads at E and G; and (4) single central load at F. 
The loads at B and K were disregarded because the 
forces due to them will be transmitted directly as 
thrusts through members BA and KL to the supports 
A and L, and no bending effort will result on the frame. 
For each pair of loads it was possible to deduce the 
bending-moment diagram for the frame. Hence by 
adding the separate bending-moment diagrams together 
algebraically, a resultant total bending-moment dia- 
gram was obtained for the complete loading on the 
frame. As an illustration of the method adopted, the 
calculations for case III are given below. Here equal 
loads W, W, have been assumed at E and G on the 
arch, the ends A and L being considered fixed. Then, 
the constraints at A and L are imagined to be removed. 
Under these conditions, the external forces on the arch 
rib will be as shown in Fig. 4, page 710, and the bending 
moments in the members may be easily calculated, 
yielding a bending-moment diagram as shown by full 
lines in Fig. 4. Thus, for example, the bending moment 
in A B will be nil, and in B D it will, for any point 
distant z from B, be equal to 
7:89 ™ 
ia-6e Y:* == 0-6232 W. a. 

Similarly, the bending moment in DE at a point 
distant x from D will be 


11-86 \ 

+ (7-89 + —— .a) = W (7-89 + 0-9549 2). 
W (7-89 + j5-gp-2) = W (7-89 + 0-9549 2) 
The bending moment at any point in EF will be 
W (7-89 + a=) = 13-82 W. 


The effect of this loading will be to cause the 
arch to bend so that originally straight members 
become concave on the outside. Bending of this 
kind was regarded as positive, while any bending 
which tended to force the members to be convex 
on the outside of the arch was regarded as negative. 
It might be noted here that the signs already 
allotted to bending moments as obtained by two- 
hinged arch theory (see Table I) have been expressed 
in agreement with this convention. 

Now, if the ends A and L were free, the effect of 
the vertical loading would be to cause the ends to 
spread apart, there being no horizontal constraint. 
Hence a horizontal force is required at A and at L to 
prevent this spreading and to maintain A and L in 
their original relative positions. This horizontal force 
gives rise to induced bending moments throughout the 
frame. The magnitude of these moments was therefore 
separately determined. Suppose that a unit horizontal 
thrust acts on the frame at the ends of the arch, as 
shown by the dotted arrows in Fig. 4. Then the 





analysis of this frame lies in assessing the degree of 


TABLE I.—BeEnpiInG MOMENTS ALONG THE ARCH 


bending moment at any point P in the arch rib will be 
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B.M. ft.-tons | 0 — 4-44 | — 1-63 — 0-56 + 2-13 | + 2-18 | 0-66 





the stiffening influence on the arch rib exerted by the 
bottom tie, this being complicated by the fact of the 
bottom tie consisting of a light and heavy section and 
being supported in the manner already indicated. In 
all cases, too, the calculations were based on the 
flexing of the centre lines of the members, no account 
being taken in them of any stiffening that may be 
produced by gusseting. 

The theoretical solution by application of two- 
hinged arch theory was obtained from a consideration 





* A general description of this roof construction is to 
be found in The Welder, Vol. VI (New Series), No. 9 
(1934), pages 266-270. 








— (1 x y), according to the above convention, where 

= the perpendicular distance from P to the line of 
action of the unit thrust, Thus we can easily determine 
the bending moment at all points of the arch, At a 
point in A B distant x from A the bending moment is 
—zx; in BD at z from B it is — (6-72 + 0-782 2); 
in DE at z from D it is — (16-62 + 0-3043 2); and 
in EF at z from E it is — (18-51 + 0-3043 2). The 
bending-moment diagram for the horizontal thrust is 
shown by dotted lines in Fig. 4. 

Now the ends A and L are not only prevented by a 
horizontal thrust between them from spreading, but 
they are fixed by restraining moments at the ends. 
Each of these restraining moments gives rise to induced 
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] 
bending moments throughout the frame. So a unit- 
restraining moment was assumed at each end, as 
indicated in Fig. 5, and the consequent bending. | 
moment diagram for the frame determined. It will | 
clearly be in accordance with the figure, i.e., the bending 
moment at all points in the arch will be unity (positive). 
Now, if M bending moment in the arch when all | 
constraints are removed, H horizontal thrust between | 
the supports, and Ma = restraining moment at the | 
ends, then the total moment M at any point =| 
M‘ + H’. m, + Ma. m, where m, = bending moment | 
due to unit H, and m, = bending moment due to unit 
M,. For the case we are considering, these quantities 
will be as shown tabulated in Table LI. | 

Then, on the assumption that points A and L do 


Fig.4. 
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\ second equation is obtained from 


Thus : 


| (— Hz + M,)d2z + 


And now, by inserting the limits (A = 6-72; L, 
-66; L and = 6-21), we get: 
| 

3524-690 W — 6198-754 H + 400-214M,=0 (1)} 


| {0-6232 W 2 — H (6-72 + 0-782 2) + M,}dz. 


" 
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|expressions given in Table Li, the following are 


obtained :— 
M, = — 1-505 W; Mp = — 1-858 W; Mz = 
W; Mr = + 0-924 W. 
Hence, for any given value of W we can get the bending 


+ 2-498 


| moments at all points of the arch. 


The above analysis, as has been previously explained, 


| was applied to three other cases of different loading, 


and the results are given in Table IV, in which the 
bending moments are quoted in ft.-ton units, the 
value of 0-44 ton having been used for W. The 
expressions for total M in Table II being available, it 
was decided to substitute M4 = 0 in them, and so 
obtain the case of pin ends at A and L by a separate 
method, different from that of two-hinged arch analysis, 


MODEL No./ 
ee 


r / 


ee 


Pull Lines Positive Ben 
Dotted * ! ° 
- oy, wizontal 


not move we can say, from the principle of virtual work, 
that 


-d2 


’ M. om, 
"Ei 


and that 
| M : ms 6 
El 
By doing this we get a pair of simultaneous equations 
from which we can calculate H and M,. Then, these 
values being known, we can substitute them in the ex- 
pressions given in Table II and find the bending moment | 
at any desired point in the frame. In this case writing | 
™M mM, ’ 
d 0 
— : 
we get 
ph “L 
( H .2* {0 6232 W. 2 
0 Jo 
72 0 


M,2)dz 4 


(6 782 x) — H (6-72 + 782 2) 


+ 0-782 2)}da2 


«I 
; | { W (7-89 + 0-9549 x) (16-62 


*0 
H (16-62 + 


0-3043 x) — 


0- 3043 x)* + M, (16-62 + 0-3043 2) }dz. | 


TABLE ILL.—BENDING MOMENTS (¢ 


Case I 

B.M. in Loaded at « 

Tons at 
Section 


No 


and J 
Ft 


Caleu Model 
o lated 


lated N 


0-219 
o-114 | 
0-320 
0-554 
0-180 
0-002 
0-301 
)- O02 
¢-180 
0-456 
0-320 
0-145 


rL 
| {13-82 W (18-51 + 0 
*o 


0-3043 x? + M, (18-51 


3043 x) H (18-51 


0-3043 x)'da2 = 0. 


This reduces on integration 


A? 
af 


618-844 L 
782 


“,2 
+a [' 
2 
0- 6086 7] 


. L,* L,? 
+ W | 4-188 —) + 0-4873 2 + 386-940 L + 
L « ‘ 


ia L,? 
51 + 0-6115 = 


2 3 


L? 3 
= + 0-1852 7] 
2 3 


L,? 
> + 35-13L + 


4 
— 


45-158 L, + lo-s 


+ 


21-380 


| 
L? L? | 
22-476 | + 0-2906 4 0 


Case 
Loaded at I 


i | lr 


ee 


aA 


M,; / L 
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4 


| | W (7-89 + 0-9549 x) — H(16-62 + 


| {13-32 W 


«0 


Il 


Model 
No. 1 


0-172 


0-580 | 


0-013 
0-359 
0-174 
0-281 
0-141 
0-428 
0-205 
0-575 


0-009 


Integra 


w 


-—H 


0 


Jand H 


Mode | 
No, 2 


tion 


[ 0- 
2 
E 


0- 3043 x) + M,}da 


- H (18-51 0: 3043 x) + 


| 
Constraints Removed 


0-6232 Wz 


W (7-389 + 00-9549 z) 


Case LIT. 


M, }d x 


— (18-51 + 0-3043 z) 


Loaded at E and G. 


Model 
No. 1. 


0-579 | 
0-788 
0-779 
0-874 
0-829 
0-623 
0-776 
0-777 
0-839 
0-797 


0-340 


Calcu- 
lated. 


gives us: 


6232 Ly 
» 


21 
+ 6-72L, + 0 


L? 
0-6086 — } 


M, [a + Tey + 21, | = 0. 


And when the limits are inserted we get 
203-173 W — 400-214 H + 31-80 M, = 0 


Model 
No.2. 


= 0. 


1-748 | 


0-732 
o-799 
0-848 
0-584 
0-848 
0-799 
0-790 


732 | 


From the simultaneous equations (1) and (2), 
H = 0-83264 W, and M, = 4-09 W. 


| Now, substituting these values of H and M, in the 


| together with values for the horizontal thrust H. 


| 


' It therefore remains to be determined what is the most 





and more accurate as it is not dependent on a graphical 
construction. The values thus obtained for the bending 
moments along the arch rib are shown in Table V, 


So much for the results of theoretical analysis. As 
will be seen from a comparison of the figures obtained 
by the different methods, there are wide discrepancies. 


TABLE Il.—Torat Benvine MoMeENT (tN ARCH. 


Unit 


— (16-62 + 0-3043 z) 


Caleu- 
lated 


| tion. 


Unit Ma 
| Total M = M’ 


H 


— -_—- + Hm, + Mam 


m 


1 -Hz Myx. 
1 0-6232 Wa 
H (6-72 + 0-782 2) 
+ Ma. 
“0-30. 0-9549 x) 
0-3043 z) 


W (7°89 + 
H (16-62 + 
+ Ma 


13-82 W 
~ H (18-51 + 0-3043 z) 


JBTAINED EXPERIMENTALLY COMPARED WITH CALCULATED VALUES, ASSUMING FIXED ENDS 


Case IV 


Loaded at E only Full Loading on Roof. 


Model 
No. 2 


Model 


Model 
No. 1. y 


Model Calcu- 
No. No. 1 


2. lated 
} 


1-041 4-001 | + 3-795 
— 27 -065 - 
0-359 2-009 


| 


1-907 | — 2-033 
704 | — O-7 - 

0-851 | - 975 0-771 
0-956 -029 1-086 
0-971 -079 -060 
0-956 -946 086 
0-851 -702 
»-910 -064 
1-907 982 
1-015 532 


0-575 
»-172 
1-077 
0-172 
0-575 | 
0-477 
0-359 





| 
| 


reasonable assumption to choose in an analysis of the 
frame. This brings us to the experimental investiga- 
The design and dimensions of the first model to 


| be tested are shown in Fig. 6. This model was carefully 





manufactured from celluloid sheet 0-08 in. thick, the 
general scale of the model being 1:24. The figure 
shows that the gusseting in the prototype was repro- 
duced in the model, while the three-point support was 


| simulated by pin supports P, Q, and R for the model 


at the corresponding positions along the lower member 
In consequence of the point character of the loading 
on the arch rib, only the deformations of the points ot 
incidence of the loading needed to be observed. Hence 
reference targets (lettered 6-k in Fig. 6) were affixed 
only at these points. The model was successively cut 
at sections 1-11 to admit of the deformeter (described 
by the author elsewhere*) being operated at these 





* See ENGINEERING, vol. cxxxiv, page 671 (1932). 
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sections in turn. In this way, experimental values of 
the bending moment at the sections were obtained, 
and they were then plotted to give the bending- 
moment diagram for the complete loading on the roof, 
reproduced in Fig. 7. The curves on this figure refer 
to the left-hand half only of the roof (A B DF), and 
have for simplicity been plotted on a straight-line base, 
instead of on the actual base AB DF. The bending- 
moment diagrams, as calculated by each of the methods 
considered, are shown on the diagram, the experimental 
points being indicated by small circles. 

The test results were also interpreted in terms 
of the bending moment distribution for the four 
cases of symmetrical loading already dealt with 
theoretically, and the experimental and calculated 


from the point of view of bending moments, resulting 
from the asymmetrical character of the bottom tie 
and supports. While the restraint effected by the 
bottom tie on the end of the arch rib is almost complete 
on the left-hand, it is appreciably less so on the right. 
Actually, the experimental method showed that, 
resulting from this asymmetry, there were small move- 
ments of targets 6 and k, indicating that the loads 
incident at these points (which were disregarded in 
the theoretical analysis) were in fact effective in 
producing a contribution to bending moment on the 
frame. The magnitude of this contribution varies, of 
course, from point to point along the arch rib, and at 
any section can be gauged from the figures given in 
Table III. At section 6 there is no alteration in bending 
moment due to this cause ; 

at section 11 (near that 








__Fig.7. FULL LOADING ON ROOF 
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baie) ae) 


end of the arch rib which 
is only partially restrained 





: 


by the bottom tie) there 
is an increase of 21-5 per 
cent. These are extremes, 
of course; at the other 
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sections the variation goes 
up to 5 per cent. in amount. 

A separate experimental 
' analysis was finally made 
using a simpler model. 
This is illustrated in Fig. 8, 
where it is referred to as 
Model No. 2. It will be 
seen that the bottom tie is 





Bending Moment...Ft. Tons 
i-] 
Le) 
| 
N 
=m 
a _ ‘ 
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omitted, the assumption 
being made that the fixa- 
tion at the ends of the 
arch rib is complete. This 




















is, of course, the assump- 
tion of the theoretical 
method. But the model 
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“ENGINEERING” was made fully gusseted, 
so as to show the effect due to this factor. With 
the simpler model, a complete analysis was made 
by operating the deformeter only at sections 2, 4, 6, 
7 and 9, and at the end A of the arch rib. The 
complete results are tabulated in Table III. They show 
but slight divergence from the theoretical bending- 
moment diagram neglecting gussets, so that it would 
appear that the effect of the latter is practically nil. 

The steelwork sections actually employed for the 
construction, and shown in Fig. 1, were put in for 
convenience, because 8 in. by 4 in. R.S.J.’s were already 
available in the works. The bending-moment diagram 
given in Fig. 7 shows that a much lighter section 
would, in fact, have withstood the loading conditions 












































on the roof while maintaining an adequate factor of 
TABLE IV.-—Benping Moments (in Foot-Tons) ALONG THE ArcH Ris, OBTAINED BY VIRTUAL 
Work, Assuming Frxep ENDs. 
py Oe fate Sie ek OR OT nl ’ iin l 
| | | Horizontal 
Loads of | 3 | Thrust H 
Case 0-44t at Ms = M, Ms Mk. | M M Mr Ma Mr = Mc Mr (tons) 
No. | seus } bet ween 
| } Supports. 
! 
I Cand J 0-219 | — 0-537 | 0-642 0-086 — 0-126 | — 0-339 0-1125 
il D and H o% 0-894 } - 0-676 - 0-097 0-482 | 0-063 — 0°355 | 0-2337 
lI | EandG "i tel 1-800 0-662 - 0-740 | — 0-818 1-099 | 0-407 | 0°3664 
ay erie ‘| 1-088 0-312 _ 0-475 | — 0-637 | 0-274 | 1-185 0+ 2083 
| Pull loading ..| 4001 — 2187 | — 0-670 | —O-887 | 1-810 | 0-898 | 0-9209 
| i | 
TABLE V.—BenpiInc Moments (tn Foor-Tons) ALONG THE ARCH Rs, OBTAINED BY VIRTUAL 
Work, Assumine Pin EnDs. 
| | iat | | | | 
| Horizontal 
Case Loads of | | Thrust H 
we? | gee'tee ke | Ma=M:. | Me=Mx. | Mc=Ms. | Mo=Ma.| Me=Mo. | = Mr. (tons) 
—_ — = | between 
| | Supports. 
— —_ 
| | | | | 
I | Cand J _ cs 0 - 0-661 0-588 0-102 | — 0-084 - 0-270 | 060-0983 
if | Dand H sia 7 0 - 1-183 | 0-340 0-503 0-192 - 0-119 0-1760 
itl | EandG a pie 0 - 1-681 | - 1-184 - 0-686 1-450 0-977 0-2502 
Iv | F 0 - 0-927 0-743 | — 0-558 | 0-486 1-529 0-1380 
2 a a EEE Se) nc 
| 
| Full loading ae 0 — 4-452 — 1-679 bc = 0-639 | 2-044 2-117 0-6625 
results are compared in Table ITI. It will be seen that a| safety. At the same time, it must not be forgotten 


theoretical analysis of this roof frame based on the 
assumption of pin ends to the arch rib gives results 
very remote from the correct ones. In fact, it gener- 
ally gives values of the bending moment at least 
twice as large as they should be. The theoretical 
analysis assuming fixed ends, on the other hand, gives 
results in very close agreement with those obtained 
from the experimental analysis. It must be remem- 
bered that the theory in this case does not take into 
account the different fixing effects at the two ends 
of the arch rib, or the effect of gusseting on the frame, 
so that exact coincidence is not to be looked for. The 
experimental points for the left and right-hand sides 
of the frame indicate the degree of lack of symmetry, 








that a certain margin of strength must be kept in 
hand to allow for the fact that the arch ribs are not 
subject to complete lateral restraint. The tests prove 
that the most reasonable assumption to make in an 
analysis by theory is that the ends of the arch rib are 
rigidly fixed, and they also show the extent of the 
error due to a different, although not obviously un- 
reasonable, assumption. Furthermore, they demon- 
strate the small effect of the gusseting on the strength 
of the frame. They emphasise, too, the relative ease 
of analysis by models as compared with theory, even 
when we are able to start with the right assumptions. 
There can be no doubt that the model method will be 


application of welding to steelwork. 

The investigation was carried out in the special 
laboratory of the Civil Engineering Department at 
University of Tondon King’s College. The author 
acknowledges his indebtedness to Dr. C. H. Lobban, 
M.Inst.C.E., for mueh helpful assistance in the work. 


THE CARBONATION OF 
UNHYDRATED PORTLAND CEMENT. 


THE many wide and varied uses of Portland cement 
have necessitated the study of its behaviour under 
weather and other more severe conditions, and this, in 
turn. has led to the carrying out of extensive research 
work ofa fundamental character. The results of several 
such investigations have already been published by 
the Building Research Board of the Department of 
Scientific and Industrial Research, and in a recent 
Technical Paper (No. 19)*, a further investigation is 
recorded, dealing in this case with the effect of exposing 
cements to the action of carbon dioxide. In this work 
the degree of aeration was extended up to and beyond 
the point at which the cement becomes useless for all 
practical purposes. The preliminary part of the 
investigation was devoted to experimental work in 
order to define, and if possible isolate, the factors 
mainly responsible for the changes and modifications 
which take place in the properties of cements during 
aeration, and the conditions which accelerate such 
changes. Certain investigators have concluded that 
moisture was of prime importance as causing hydration 
of cement, while others are of opinion that carbon 
dioxide plays an important part. In view of this 
variety of opinion, the specific effects on cement of 
moisture and carbon dioxide, respectively, have been 
investigated at the Building Research Station, and the 
results show that dry carbon dioxide has no effect on 
the cement, while with moist air, free from carbon 
dioxide, the change is very minute. With mixtures 
of moist air and carbon dioxide, both the loss on ignition 
and the carbonate content increases very rapidly with 
increasing time of exposure, Tests to determine the 
rate of absorption of carbon dioxide by cement exposed 
to humid mixtures of carbon dioxide and air were 
carried out on three normal and one rapid hardening 
Portland cement. The results of these indicate that 
the amount of carbon dioxide absorbed is practically 
directly proportional to the time of exposure until 
a certain critical carbon dioxide content is attained, 
beyond which the absorption rate is lessened, there- 
after remaining constant at this lower level. This 
critical point appears to be a constant value for any 
one type of cement, but varies for different kinds of 
cements. The existence of such a critical point suggests 
that the activity of the cement towards moist carbon 
dioxide possibly changes after the formation of a definite 
compound or amount of carbonate, yet the amount of 
carbon dioxide at the critical point seems to bear no 
relation to the amount of free lime present. 

A subject of paramount importance in the building 
and engineering industries is the effect which storage 
has on the strength developed. This subject has been 
under constant discussion, having been studied by 
numerous investigators, whose results have proved 
very difficult to interpret and correlate. In the 
Building Research Board work, therefore, it has been 
considered advisable to investigate the effect of aeration 
over a wide range of carbon-dioxide content, This 
showed that the four cements investigated exhibited 
the same general-behaviour curves, the curves for any 
one cement being similar in character to those for the 
others. For the early stages, the neat strength first 
decreases linearly with the degree of carbonation, until 
a certain critical value of carbonation is reached, the 
value for the three-day strength being higher than that 
for the one day. Above this critical value, aeration 
appears to have no further deleterious effect on strength 
until a second critical carbonation value is reached, 
after which the strength falls rapidly to zero. The 
inflexion points observed with early age strengths 
indicate that the reaction between the cement, or its 
constituents, and carbon dioxide definitely change at 
these points. The actual effect of a definite amount 
of carbonation depends upon the amount that had 
previously taken place. With a fresh cement, compara- 
tively small amounts may seriously affect the early 
strength without in any way proving injurious to the 
later strengths. The results were followed up by 
further examination of the observed inflexion points ; 
in this a method was adopted based on the production 
of heat of hydration. From a preliminary study of 
the heat of hydration of a number of compounds 
occurring in cement clinker, a method was evolved cap- 
able of being applied in studying Portland cement. The 
results obtained were, as a matter of fact, somewhat 











* The Carbonation of Unhydrated Portland Cement. By 
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increasingly applied with advantage to the analysis of 
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irregular, but close inspection of the data showed 
that the heat evolved gradually increases to a maxi- 
mum as carbonation proceeds, and then falls rapidly 
to a low level. Beyond this critical point the heat 
evolved is found to change only very slowly with 
aeration. The reason for the first gradual increase is 
difficult to explain, but it is thought that it may 
be due to an increased activity of some of the consti 
tuents due to the decrease of particle size produced by 
aeration, and also to the splitting up of the conglomera- 
tion in the cement and the liberation of active material. 
As is known, the hydraulic properties of Portland 
cement are, in general, believed to be due to the presence 
of calcium aluminates and silicates, dicalcium silicate, 
tricalcium aluminate and tricalcium silicate, the chief | 
constituents responsible for the development of strength | 
being the last two. The variation in the behaviour | 
uf the cement during aeration may be attributed to the | 
action of carbon dioxide and moisture on these two 
constituents. Recently, Anderegg and Hubbell re- 
ported* that the degree of hydration attained with 
tricalcium aluminate in three hours was equal to that 
attained with tricalcium silicate in seven days, and to | 
that with dicalcium silicate in five and a half months, 
and they suggest that the principal reaction which 
takes place during early aeration is the decomposition 
of the tricalcium aluminate, while during the early 
stages it chiefly the tricalcium silicate. 
Tricalcium aluminate exercises a predominant in 
fluence on the tensile strength of both neat and 
mortar specimens in early stages, but at later stages, 
viz., 28 days, it may be detrimental to strength. 
From this it concluded that the importance of | 
tricalcium aluminate to the strength of Portland | 
cement at early stages should not be overlooked in 
investigations concerning the hydraulic properties of 
cements, while initial aeration has a very marked effect 
on the strength at early ages. The effect of carbonation 
on the setting time is another matter on which opinions 
differ widely. Data obtained in the Research Board 
investigation indicate that the influence of aeration on 
the setting time of cement not unidirectional. 
Samples of widely differing degrees of aeration may | 
exhibit the same setting time, while on the other hand, | 
two samples exposed to the atmosphere for about the 
same time may differ considerably in setting time. At | 
high carbonate content the cements invariably eros. | 
a short and nearly a flash set. From the results of 
extensive trials, it appears that the variation in the | 
setting time obtained during aeration of cement is due 
to the complete or partial coating of the surface of the 
active particles with a film of inert material, probably | 
flaking of this | 


involves 


18 


is | 


calcium carbonate, and consequent 
inert film 
In connection with the of 


cement mortars, it has generally been tacitly assumed | 


behaviour aggregate in 
that the aggregate used in mortars and concrete only 
plays the part of an inert filler, and that the strength 
is due entirely to the cement. This appears, however, 
to be by no means the case, for in investigating the 
behaviour of the aggregate it found that the 
strength values of the higher water-cement ratio was 
not the cause of development of strength in the mortars, | 
The strength does not attain measurable dimensions 
until a certain size of aggregate is employed for the 
mortars, and after this value is attained, the strength 
first rapidly increases to a maximum and then gradually | 
decreases with further increase in size of aggregate 
For low concentrations of sand particles the tensile | 
strength developed is small, but when the concentration | 
has been increased sufficiently to give strength, then | 
further increases have a beneficial effect on the strength 
until a maximum value is reached; after this the 
strength shows a tendency to fall off with increasing 
sand-cement ratio 


was 


* AS.T.M. Proceedings, 1930, 30 3 
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DUPLEX DRILLING MACHINE FOR FLANGED RAILS. 
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DUPLEX DRILLING MACHINE FOR| 
FLANGED RAILS. 


Or the wide range of types of drilling machine 


| manufactured by Messrs. William Asquith, Limited, | 


Highroad Well Works, Halifax, single-duty, as opposed | 


to general-purpose, machines often present points of | 
machine is shown in the 


special interest. One such 
vccompanying illustration. It duplex drilling 
machine designed for the simultaneous drilling of 
holes on both sides of the flanged rails so extensively 
used abroad \s is well known, the top of the flanges 
in this type of rail are not parallel with the bottom 
surface, but have a downward slope from the centre 


web outwards, and to drill the holes square with the 


is Aa 


| sloping faces the drill spindles must be capable of 


angular adjustment from the vertical. It follows, 
therefore, that to suit different widths of rail or varying 
slopes, the spindle heads must have lateral and 
vertical adjustment also, The method by which these 
adjustments are effected will be clear from the illustra- 
Each spindle head is carried on a column sliding 
on the bed and traversed by a right- and left-hand 


serew actuated by a handwheel, the degree of traverse diameter at the driving part. 


provided being 6 in. for each column. The head is| 


mounted on vertical ways on the column, and is also | 
hand-traversed, the maximum movement being 6 in. | 
The maximum angular adjustment to the spindles, | 


| again effected by hand, is 20 deg. from the vertical. | 


All three adjustments are, of course, independent of 
the feed traverse of the spindle 


THE ONE HUNDRED AND FORTY-FIRST 


The table of the machine consists of a small fixed 
structure carried on a lateral extension of the bed and 
provided with a clamping attachment for holding down 
the rail, which is supported on blocks of suitable height 
to enable the drill points to break through the flange. 
Each spindle is driven by an independent 2-b.h.p. 
motor carried horizontally on the back of the corre- 
sponding head. The motors run at a speed of 1,440 
r.p.m. and drive the spindles through Vee-belts and 
gearing at a speed of 240 r.p.m. Each motor is inde- 
pendently controlled by a starter switch actuated by 
push buttons on front of the columns. Three rates of 
automatic feed, viz., 120 cuts, 180 cuts and 270 cuts 
per inch, are provided. The feed changes are obtained 
through gears and are selected by means of the lever 
seen above the handwheel on the spindle head. This 
handwheel is used for the rapid traverse of the drill 
| up to the work. Immediately contact has been made, 
|a further slight turn engages the automatic feed. 
Reverse movement of the wheel releases the feed and 
causes rapid withdrawal of the drill in one movement. 
A traverse of 7 in. is provided for the drill spindle. 
This is of specially-selected steel, and is 1} in. in 
The nose is bored with 
a No. 3 Morse taper, and this part is treated so as to 
give an ultimate tensile strength of 120 tons per 
square inch. The continuous drilling capacity is up to 
holes 1 4 in. in diameter in steel rails. All the driving 
shafts are accurately ground and run in ball-bearings. 
The driving gears run in oil baths, the other moving 
parts being lubricated by means of an oil gun. 


| 
| 
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** ENGINEERING CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS. 


for the use of Foreign Buyers, in German, French, I ° " 
A copy of the current edition will be sent gratis on application to the Publisher. 








Crown 4to, 32pp. - Paper Cover. Reprinted from ‘‘ ENGINEERING.” ' Price 2/6 Net. 


THE ELEMENTS OF THE LANCHESTER-PRANDTL 
THEORY OF AEROPLANE LIFT AND DRAG 







By H. MEDWAY MARTIN, Wh.Sc., F.C.G.1. 


“An account of this theory, elementary in that it presupposes no acquaintance with it 
on the part of the reader, but at the same time quite comprehensive.""—Science Abstracts. 


Lonpon : Offices of “‘ Engineering,” 35 & 36, Bedford Street, Strand, W.C.2. 














THE RENOLD AND COVENTRY CHAIN. COMPANY LIMITED, MANCHESTER, ENGLAND 





Also manufacturers of chain drives, couplings, clutches, speed transformers, etc. 
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Union Oil & Cake 
Mills, Silvertown, E. 


Write for Catalogue 5.4, 
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TWO-STAGE bane 
eS ey i »y wb | 
DIESEL ENGINE DRIV Se ee Sin eee” 
t 4 London Office: Broad Street House, E.C.2. 


Branches and Service Engineers throughout the W,,4. 


PORTABLE AIR COMPRESSORS 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS 
AND CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, 
PATENT DIPPER DREDGERS, BUCKET 
HOPPER DREDGERS, SUCTION HOPPER 
DREDGERS, HOPPER BARGES, PIPE 
LINES, FLOATING CRANES, etc. 








NEW BUCKETS, LINKS, PINS, GEARING, 
etc., supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, 
PAISLEY, SCOTLAND. 
"Phone: Paisiey 2648. Teleg. Address: “ Phania, Paisley.” 
London Agents: Messrs. & H 
ti, How Broad Street, London, EG 
Telephone; LONDON WALL 4846 


"3 











2} yard Diesel-Electric Dipper Dredge, built for The Reye) lerigation Dept., Siem. Output 148 cubic yards of silt and clay per 
ed Dien heels Coon ee, Lend 





















Reprinted from “ ENGINEERING.” 


Third Edition. 


“THE LAWS OF HEAT TRANSFER.” 


By H. MEDWAY MARTIN, Wh.Sc., F.C.G.I. 


Crown Ato, 20pp. Price 2/= net. Paper Cover. 


LONDON : Offices of “‘ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C.2. 














Barimar saves valuable NEW 
—and owner omnis = Cc ASTING 


The photograph on left shows a large portion broken away in circle drawn 
in black. 


The photograph below was taken after repair. No trace of breakage or 
repair is visible. 





[wo castings of similar design were loaded end toend on special trucks and were 
separated by baulks of timber. A timber baulk shifted, and the castings came 
in contact causing cracks and breaking a large piece right off one casting 

Che new castings were in transit toa plant supplying motor spirit to Government 
departments and to the motor trade generally. The casting damaged was the 
base of a steam driven Ammonia Compressor used in refining oils. The repair 
was urgent. The casting weighed 8 tons. (Barimar can handle castings up to 





10 tons). Barimar expert examination showed that a Guaranteed repair could be made without any detriment to the Write for FREE 
new casting. After 7 days’ intensive work by Barimar the job was ready, and the broken part was welded back so rite for 
.ccurately, that no machined face was effected in alignment, and no evidence of a repair could be seen. In jobs like copy of The Barimar 
this Barimar can save owners very large sums of money, and Barimar has recovered very many expensive new castings Weldi Book 
that met with accidents in transit or in engineers’ shops during handling. elding Book. 





2 All light parts should have fittings S Ltd. 
B reeee HOLbora at i aif removed and be sent Carriage Paid. 
IG TROUBLES : solneneet tie} ai aedinnss Senders’ name should appear on address 


labels. Instructions should come by post. 





, + 
Barimar Branch Factories can handle most general .repairs. n Pa ~ - % 14-18, Lamb’s Conduit St., London, W.C.1. 
. BIRMINGHAM : 116-117 Charles Henry St. MANCHESTER : 67 Brunswick St., Ardwick Green, y i = 
NEWCASTLE-ON-TYNE : 31 The Close, Quayside. GLASGOW : 134 West George Lane. Telephone : Holborn 5572. Telegrams : ‘‘ Bariquamar, Holb., London. 








— 
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ENGLAND 


CENTRIFUGAL 











) fe =e ee PS 


OIL & PETROL ENGINES 


SIZES:1% ro 480 B.ILP 





LONDON: BUSH HOUSE . ALDWYCH W.C.2 
Works: YEOVIL, ENGLAND. 














HAMWORTHY 


Oi, ENGINES 
i 
PUMPS and AIR COMPRESSORS | 
THE MAMWORTHY ENGINEBRING CO., Ltd., 
Works: —PooLs, Dorser. } 


. 76, Victoria Street, LONDON. 
Branch>s {44 . Queen Street GLASGOW. 


| 


| 
| 





SEND FOR PROOF 
THAT THIS 18 THE 


SMOKE-CU 
FUEL 
MELDRUMS Save. 

TIMPERLEY, Manchr. Upon request, our Sales Engineer for your 
district will call to inspect your existing 
plant or to advise you on the installation 
of further plant. This service is offered 


SCRIVE aa free anywhere in Great Britain to users of 
our motors. 
FOR 


MACHINE TOOLS 
SORIVEN & CO., GUARANTEED FOR EVER! 
York Street Ironworks, Leeds. 


PATTERNS 


of every description for 
General, Electrical and Marine Engineers, | 








Machine Toolmakers, Stee! Founders and 
Shipbuilders, Etc. 


H. GREGORY & CO.., | sinmincHam BRISTOL CARDIFF GLASGOW LEEDS LIVERPOOL LONDON MANCHESTER NEWCASTLE 
Sa, Windsor Street, Luton. NOTTINGHAM PETERBOROUGH SHEFFIELD WOLVERHAMPTON 5315 


Telephone - Luton 536. Telegrams - ‘Patterns, Luton.” 
&3-6 





GWYNNE GRAVEL PUMPS 


FOR DREDGING AND TRANSPORTING 
ABRASIVE SOLIDS. 


These pumps are of robust con- 
struction, and all working parts 
can be easily inspected as they 
are provided with removable 
side-covers for that purpose. 





Write for our interesting 40-page catalogue No. 708, which 
gives illustrations of Gwynne Pumps at work all over the world. 


GWYNNES PUMPS LTD., HAMMERSMITH, W..6. _.. 





JUNE 26, 1936.] 


ENGINEERING. 











Pneumercator 


Regd. Trade Mark. 


Distant Indicating 
Boiler 
Water Gauge 


Brings water level reading down 
to firing floor. Overcomes high 
steam drum difficulty. Operates 
with cold water. No mechanical 
working parts. Simple to instal— 
simple to use. 

Excellent visibility makes obser- 
vation easy. 

No special indicating liquid used, 
simply water from the boiler, hence 
the Distant-Gauge can be drained 
and flushed through while in service. 


Many users on land and sea. Marine jobs 
include: ‘“ Viceroy of India’’ and “ Duchess 
of Bedford,” also large installation on the 
“‘ Normandie.” 
Approved by the B.O.T. as 24 
complementary to the ordi- © 
nary Water Gauges, Lloyd’s, yy 
British Corporation, etc. ) 

SOLE MAKERS: 


& Baird, Limited, 
Cambridge Street, 
GLASGOW. Casante Lace Kelvin, 


Sub-Agents for the sale of Admiralty Charts and Books. 





of the 
—Note the Vistkoie 


This is « repli 
Steam Drum 











HOMOGENEOUS LEAD LINING 


KKK-P.G.C. Process 








Homogeneously Lead Lined Salt Pans. 


Vessels and Equipment 
of any size and description. 


Ask for Bulletin— 
THE POWER-GAS CORPORATION 


LTo. 
Stockton-on-Tees. 











Parkfield Works -- 





3982 








Safe Pilots 


The difference between profit and loss 
frequently depends on an exact knowledge 
of steam costs and processing. 


Drayton recorders for temperature, pressure, 
draught, vacuum and flow are specifically 
constructed to act as reliable guides to 
works control. They have ample margin 
of sensitivity and accuracy and yet are 
sufficiently robust for common industrial 
usage. 

Drayton instrument engineers would be 
glad to advise on the selection and 
installation if required. 








os eee 














SPLENDID— 


FACTORIES 
& SITES 


For DISPOSAL at 


TYNESIDE, JARROW, NEWARK 
WEDNESBURY, WALSALL, SHEFFIELD 
THAMES SIDE, APEDALE, STAFFS 
WREXHAM, WHITEHAVEN, LIVERPOOL 
ECCLESFIELD, RAWCLIFFE BRIDGE 
These Factories and Sites are in exceptional 


positions and have first class manufacturing 
and distributing facilities 





FULL PARTICULARS FROM 


THOS W. WARD L!°. 


ALBION... WORKS, SHEFFIELD 


Grams : FORWARD Phone : 23001 (10 lines) 


4056 
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AIR | 
i oO M P R E Ss Ss O Rg % | Switable for driv- Built in sizes from 


WORTHINGTON-SIMPSON, LTD.,, '"& senerators, Serna || Se 


whe 42 
QUEEN'S HOUSE, KINGSWAY, W.C.2.| ‘o™Pressors and r wards, giving | 
; | pumps on land or B.H.P. per cylin- 


“ Pumping, Westcent.”’ on board ship. der at 600 R.P.M. 


Mc LAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 7625 || 
J. & H. McLAREN, LTD, LEEDS 10. 








8297 


"Phone : 
Holborn 4271. 




















Electric Cranes 
of ever y type 


ROYCE LTD 


Loughbor igh 


ENTWISLE & GASS 





LTD., 
ENGINEERS, BOLTON. 


| 
HYDRAULIC _ 


The 
ues. BLACKSTONE 


HIGH SPEED PLUNGER | 


Tel. "Founder, Baton” Ta. No 1960 Beton Type “E.P.V ” DigseL Oil ENGINE 
AUTOMATIC COUNTING | 


VEEDER-ROOT | 





Totally-enclosed. 
mngavena, 0, exper | Working parts accessible. 
cng} Controls centralised within easy reach. 
| Simple and robust construction throughout. 
Long life ensured by efficient forced lubrication. 
Free from vibration on relatively shallow foundations. 


WRITE FOR LIST 5 B 76. 
FE. DICKINSON. BLACKSTONE & CO., LTD., STAMFORD, ENGLAND. 


irew's 
Holborn Circus, London, E.C.1. 

Telephone: - - - - CENTRAL 4638 

Telegrams , - ‘ Veedermeta, Smith,’ London. | 


TREBLE RAM PUMPS. 


Telegrams : et ‘ ar. Telephones : 
“EVANS, WOLVERHAMPTON.” ‘ x 0864-5 WOLVERHAMPTON. 




















TREBLE RAM PUMP. DIRECT DRIVEN BY ELECTRIC MOTOR. APPLY FOR LIST No. 3c. 


JOSEPH EVANS & SONS 


CULWELL WORKS, (WOLVERHAMPTON), Ltd., 


| WOLVERHAMPTON 


LONDON OFFICE: 109, KINGSWAY, W.C.2 Telegrams: ‘‘ Dryosbo, Westcent, London.’ Telephone : Holborn 109!. 
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wAKE DUST pisaprep® 


Vokes Ltd., have evolved a wyibelt of filters 
which achieve a standard of efficiency far in advance 
of anything hitherto attained. Filtration with these 
remarkable units is practically 100°, complete under 
all Service Conditions—not merely a Laboratory test. 
That is why they were selected by the Iraq Petro- 
leum Co., btd., for their £10,000,000 Pipe Line in 
the Far East. 

There is an ultra-efficient Vokes Filter for every 
industrial requirement—why not let us help to solve 
your problem ? 


Protectomotor Ory 
fabric and Gauze 
Pane! unit installa- 
tion, size 6 X P 

as supplied to Anelo- 
iranian Oil Co., Ltd., 
for supplying clean 
air to a large electric 
motor giving perfect 
filtration, no increase 
of temperature and 
minimum water 


gauge. 





VOKES 


LIMITED 
VOKESACESS HOUSE, 


95-105, Lower Richmond Road, 
London, S.W.15. 


* Phone *Grams: 
Putney ** Vokesacess, 
5851-2-3 Put, London.” 





Mons FILTERS 





ADVISORY BUREAU 
The 
Advisory Bureau is always 
at your service to give 
you the benefit of its long 
experience of, inechanical 


MORRIS MOTORS LTD 


HEN 


Drysdale & Co. Ltd., Glasgow 
English Drilling —— 
Co, Ltd., S.W.1 
Greenwood & Batley Ltd., Leeds 
Holman Bros. Ltd,, Camborne 
J. H. Holmes & Go. Ltd., 
Hebburn-on-Tyne 
Johnston Bros., E.C.3 
Lansing Bagnall & Co., S.W.1 
Marshall,’ Sons & Co. ‘Ltd. Rion 
Gainsborough 
Merryweather & Sons Ltd., S.£.10 
Murex Welding Processes Ltd, E.17 
Reliance Trucks Ltd.,; 
Heckmondwike 
R. Richards & Co., S.E.1 
Wallis & Steevens Ltd. ; Basingstoke 
G. & J. Weir Ltd., Glasgow 


—to name only a 
few Morris buyers 


MORRIS 


INDUSTRIAL ENGINES 








Morris . Industrial 


there's proof enough of 
the adaptability. and 
reliability of these 
economical power units 


Sole Exporters : Morris ndencestond weaned Os. Cowley, Oxford, a 


power problems. 
WLEY OXFORD 


M.1.10 











Booths’ Welding 
Department (un- 
der the personal 
supervision of 
Mr. James Booth) 
Is equipped with 
the experience, 
staff and modern 
plant tocarryout 
any all - welded 
Steelwor k 
contract. 


Large All Welded 
Stainless 
Steel Tanks 


Send your enquiries to 8144 








| 
| 


; 





——- —— --_ - 





BRITISH JUSTICE 
AND BRITISH ENGINEERING 


are in the forefront of the gifts which this 
Nation has given to the world, | 


There’ are others. | 
THOMAS HANCOCK (born |786) opened 
in 1820 his rubber works in Goswell Road, 
London, where in his laboratory he discovered, 
in sulphur, a substance which combined at high 
temperature to produce vulcanization in rubber. 


He is rightly called the Father of the Rubber 
Industry. 

BEETLE PRODUCTS CoO., LTD. in 
their laboratories at Oldbury, Birmingham, 
invented and developed a Synthetic Resin 
Moulding Plastic, the use of which is now 
world wide. 


Engineers will ultimately find many juses for 


EETLE. SCARA 


and the 





as they have for vulcanized rubber, 
Beetle service is at their disposal. 


BEETLE PRODUCTS CO. LTD. 


Division of BRITISH INDUSTRIAL PLASTICS LTD. 


Ideal House, I, - ll Street, London, W.!. 
Popes Lane, O Worcestershire. 
Chronicle Buildings, Corporation Street, Manchester. 





8419 
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Coren 


“Este Lieat 


)PROCESS) 


“NALLSIDOE” 





CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, 
requirements, 

SPECIAL STEEL ofall kinds for constructive purposes. 


| 
| 
| 
| 


to all 


THE 


STEEL COMPANY orSCOTLAND 


37, RENFIELD STREET, LIMITED. 
GLASGOW. 








OVER 1000 OLSEN 
TESTING AND BALANCING 
MACHINES for every mechani- 
~ cal test— 

Torsion, Ooid Bend, Reverse m , Shear- 
ing, Dectty,€ Endurance, ence, Fatigue, Hardness, 
> Abrasioa, 


BRITIGN-BUILT OLSEN 

TESTING MACHINES. 

Recent orders include: 

Brinell Hardness Testers, U 

pression Testing Machine, teed ane Ch 
Testers, Balancing machines 

For any eee machine please wriie bo: 


EDWARD G.HERBERT LTD LEVENSHULME MANCHESTER 


testing 
machines 














PUMPS AND PUMPING PLANT 


INCLUDE 
TURBINE—BOREHOLE—CENTRIFUGAL— 
STEAM — RAM — SUBMERSIBLE — AXIAL 
FLOW—BUCKET AND PLUNGER, ETC. 


t 


I 
l 


Tangye 4stage Turbine Purp. 


TANGYES LTD., CORNWALL WORKS, 
BIRMINGHAM. 


Smethwick 1181. 





*Phone : ’Grams : “ Tangyes, Birmingham.” 





YOU 
THIS 


“MODERN FIRE FIGHTING” 
c 
tions, 


tion 


risks, methods of extinction, fire 


Write to Department K.C./C. 


COMPANY LIMITED, 


em 
INVITED TO WRITE FOR 
ILLUSTRATED HANDBOOK 


ARE 
NEW 


of vital importance 


to 
Principals 


complete particulars of all types 
of fire extinguishers, appliances 
and installations covering all 
approved extinguishing media. 
This valuable handbook should 
be in the hands of all responsible 
executives to whom it will be 
sent FREE on application. 


FIRE 
APPLIANCES 


K.C./©. 


Fin your Cird here 


AND POST TO THE PYRENE COMPANY LTD. 


omprises 76 pages with illustra- 
handsomely printed and 
ound, giving valuable informa- 
concerning causes and 
prevention of fire, classes of fire 


oss figures, insurance rebates, and 


a 


y 
| 





THE PYRENE 


Great West Road, 
Brentford, Middlesex. 


’Phone: Ealing 3444. 
Telegrams : “ Pyrene, Brentford.” 
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« 


ANEW. anv. BETTER 


DUPER DUTY 


RATCHET WRENCH 


WILLIAMS’ 
“SUPERECTOR” 











For rapid operation in 
Structural, Bridge and other 
Severe Service. Long handles 
(24 to 48 inches)—drop- 
forged, . not cast —provide 
ample leverage. Quadruple 
Pawls, insure 2-teeth engage- 
ment for) double “bearing 
and. strength in..both ON 
and OFF rotation. Instantly 
reversible. Heat . treated, 
hex. and square detachable 
sockets—sizes | 4 to4§ in.— 
rotate huts:on any length of 
bolt... Many other improve- 
ments, Fully guaranteed. 











CARBON STEEL WRENCHES 
U.S. Std., Whitworth and ric Sizes. 


A type and, size for every need, Quality.and 
~ efficiency assured by more than 50 years of” 
“wrench manufacturing experience. 


«. 50 patterns, over 1000 sizes. 


DROP -FORGED BY 


WILL 


J. H. WILLIAMS & GO. 


75, Spring Street, New York, U.S.A. 


Headquarters for : Drop-Forged Wrenches (Carbon and 

Alloy), Detachable Socket ‘Wrenches, Clamps. Lathe 

Dogs, Tool Holders, Eye Bolts, Hoist Hooks, Chain Pipe 
ongs and Vises, etc., etc. Write for Literature. 









































FANS 


WHATEVER the ventilation problem—indus- 
trial process ventilation—factory ventilation 
—public building or room ventilation—there is 
a Sturtevant fan or fan system best.suited for the 
duty. 
iar event fans of various types—propeller—cast 
iron or steel plate cased with different types of 
"runners—are used in their thousands. on 


ventilation duties of almost every kind, blowing 


or exhausting. 
Full particulars are given in our publications D1033, 
‘Di D1058a and DI059 which will gladly be sent 























rt MIDLAND IRON 


Co., LTD., ROTHERHAM. 


A World wide reputation for the manufacture of 
WROUGHT IRON of the HIGHEST GRADES. 





Manufacturers of the following sections :— 


ROUNDS, SQUARES, FLATS, 
HEXAGONS, ANGLES, 
ETC., ETC. 

HOOPS & STRIPS (for packing & baling). 
Also BEST SPLAYED COOPERS HOOPS. 


Rolls turned for special sections by arrangement, 
A LARGE STOCK OF BARS ALWAYS ON HAND. 


Contractors to Admiralty, War Office, Air Ministry, India Office and principal 
English and Foreign Railways. 





Telephone: 540-541. London Agent: wy & 
Telegrams: MIDLAND ROTHERHAM. W.H.G. RANDS, 25, VICTORIA ST., S.W.1. 
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ALFRED HERBERT LTD. COVENTRY 
FOR GRINDING HIGH-SPEED CUTTING, ALLOYS 


Ardoloy and other high-speed cutting alloys ¢an be 
ground successfully on Lumsden Motor-Driven Double 
Cup-wheel Grinders equipped with special Norton Wheels. 


An Ideal cutting edge is quickly produced and there 
is no danger of chipping the teol tip. : 
















Two. types. ofemachine are available:— in 


A -four-whéel machine for large’ outputs of tools and a 
two-wheel machine for the smaller shop. 


IMMEDIATE’ DELIVERY CATALOGUES ON REQUEST 


9976 


TATE TORQUE UNITS 


for Electrical Operation of 
Dampers, Valves, Vanes, Gates, Etc. 


Tate} Torque Units have been widely adopted for controlling 
purposes. They respond to the control gear with a fine 
degree of accuracy and give intermittent, “inching,” and 
continuous operation. The units are robust in construction 
and impervious to moisture, dust, and water, which makes 
them eminently suitable for working in boiler house conditions. 

















= 











Type 328: 150 Ibs, ft. x 90° x 30 seconds. 
Type 323: 1000 Ibs. fe. x 90° x 108 seconds. 8338 


JAMES TATE & CO, 


VICTORY WORKS, BRADFORD, ENGLAND 
























FOR DELIVERY FROM STOCK! 
VERTICAL TURRET LATHES 


WITH SIDE HEAD 







TWO 36 INCH SIZE 
ONE 42 INCH SIZE 
ONE, 52 INCH SIZE 


(Offered subject to prior sale.) 


——INSPECTION INVITED -——— 
















Brochure NS77 sent on request. 








CRAVEN BROTHERS 


(MANCHESTER) LTD. The illustration shows a machine with side head and 


turret. Table 52 inches diameter. Will swing 53 inch 
REDDISH - - STOCKPORT ches dlameter. Will swing 53 inches 


with side head in use. 
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BROACHING EQUIPMENT 


We build broaching machines in two sizes with single- 
pulley drive, for machining keyways, splines, slots, 
internal gears, square and irregular holes from round 
holes and a wide range of other internal work. We 
also supply broaches of all kimds, made of the 
finest steel obtainable. 


44 in. Machine cuts keyways up to I} in. wide. 
*50 in. Machine cuts keyways up to 3 in. wide. 


*IMMEDIATE DELIVERY 














ALFRED HERBERT LTD. COVENTRY 











LOCOMOTIVES 
or aL SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


>| PECKETT « SONS Lr, 
BRISTOL 











PECKETT’S © 


8362 






e 


. 
Telegraphic Address: ‘‘PECKETT, BRISTOL.” 
London Representations: FERGUSON & PALMER, 9, Victoria St., Westminster, 8.W.1. 
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TANKS 


Constructed of accurately 
machined standard plates with 
inside or outside flanges. 
Plates with flanges for inlet 
and outlet pipes can be 
arranged wherever required. 
All braces, struts and tie- 
rods are carried internally. 
Send for pamphlet T 1050. 


PARK WORKS. NEWTON HEATH, MANCHESTER 10 


PARK HOUSE. GREAT SMITH STREET. LONDON. swt 
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FLEXIBLE COUPLINGS 


An industrial all-purpose coupling and universal 
joint. 

The Silentbloc Coupling compensates for 
angular and parallel misalignment without loss 
of power. 

There is no movement of metal on metal or 
metal on rubber. 

This coupling absorbs a large amount of 
torsional vibration—shocksand uneven impulses. 
The Silentbloc Flexible Coupling needs no pro- 
tection from atmospheric conditions, water, 


dirt or grit and NO LUBRICATION is required. 
NO NOISE—NO WEAR—NO ADJUSTMENT 


Affords electrical insulation. 
Sizes from 2 in. to 12 in. diameter. 


For use on “ y SILENTBLOC LTD. 


Electric Motors, Steam Engines, Oil Engines, Gas Engines, Steam or 


TVETIVOVVUNUUTUONUUVULNUOUAUUUONULUUUUUULUULUALE 
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Water Turbines connected to Fans, Pumps, Speed Reducers, Blowers, : ia Garde H ill Gate 
Generators, Compressors, Stokers, Gomme Dynamometers, Hoists, aa Victoria ns, Ladbroke Read, Notting Hill » Londen, W.11. 
Pulverizers, Marine Units, Paper Machinery, Steel Mill Equipment, and sxe TilliliiiIiHIIIIININNNIINIIHININIINIIIINNNIIITINVTNAUAU OITA EET TH 


Special Machinery ofallkinds,§ 
8495 
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Breakdowns of the Grid Supply 
with their attendant § serious 
results to Industrial Concerns 
have led many firms to investi- 
gate the means of generating their 
own current. 





Such investigations have proved 
that not only do PAXMAN Diesel 
Engines form the ideal units for 
independént power supply, but 
very substantial savings have been 
effected by their installation. 


The illustration shows Three 5 
cyl., PAXMAN Heavy Duty 
Diesel Engines, each capable of 
developing 250 B.H.P., direct 
coupled to 170 K.W. D:C. Gene- 
rators, supplying independent 
current for power and lighting 
purposes to a well-known Engi- 


| 
neering Works. | 
BN * 
aN. i Pa 
Full particulars of the PAXMAN _—————————— -—- 


tinea in Catalogues G. 10R2fand DAVEY, PAXMAN ©& CO. | 


G. 109%) May we) send you 


—sopleet . DNDON OFFICE COLCHESTER 


- 
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FOR IMMEDIATE DELIVERY 


VERTICAL BORING & TURNING MILLS 


DOUBLE-STANDARD 


7ft. 8in. POND (U.S.A.) s.p.dr. thro’ gr. box, dia. of table. 

6ft. 8in. SONDERMANN & STIER KD20 Motor dr, thro’ gr. box, dia. of table 71in. 
6ft. 7in. NILES single pulley drive, gear box. 

6ft. Sin. BULLARD,, o° % oo 

Sft. Ilin. SONDERMANN & STIER single pulley d. ive gear box 

5ft. 3in. NILES motor drive, gear box 

5ft. lin. GISHOLT 60in. motor drive, gear box 

4ft. lin. SCHIESS motor drive 

3ft. Zin. DEFRIES cone pulley drive 

3ft. 6in. BULLARD 42in. single pulley drive 

3ft. 5in. NILES cone pulley drive 

SINGLE-STANDARD 

tift. [lin. HARTMANN s.p.dr. thro’ gr.-box, dia. of chuck table, | ft. 7Zin. 
lft. 112in. SCHIESS MOD.I. EK 60* ” ~~ a oe a » lft. 9Pin. 
2ft. 2}in. NILES FEG 675* aes FS » 2ft. lin. 














2ft. Sin. SONDERMANN & STIERVD 70, sw soe wy ft. Din. 

+2ft. 8in. SONDERMANN&STIERVDE80* .,) 0 4 4 ow me oft. Jie KD 26 SONDERMANN & STIER 

#2ft. 9in. NILES FEG 825* i kent tee. cons. gah, Bin. 

#2ft. 10in. WEBSTER & BENNETT c.pdr. back geared . 4 .. ». 2ft.6in, _Spect our Showrooms : 

#3ft. Stin. NILES FEG 1050* Speah chhoj gr. bam 2%, 4h... i25. | SAS SHN. lore Mien tain ete 

4fc. \}in. NILES FEG 1250* ” ” ee ee oe ae » ft. Oin. able of almost every type and description 
tin London Stock *With side head and square tool post SEND US your Enquiries. 





SOAG MACHINE TOOLS Li! 700%, STREET LAMeeTH LONDON 1 








ELECTRO-HYDRAULIC 


THRUSTO 


A self-contained device for 
applying constant Thrust 
















Thrustor 





























does the 
Work Illustrated :— 
Eliminates wasteful muscular Typical operations 
effort——saves nbGnd, thee to which BTH 
eieahagatony Thrustors can be 


applied 














THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND 
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The illustrations show oil he ee a , 
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engine auxiliary sets under- game 
going test at the Allen [iE@ - ‘ 
Works, Bedford. . 


(Above). 6 cylinder, 210 B.H.P. 
engines and 140 KW. generators. Ui... 
Many units of this type have 
been installed on vessels of the 
Australasian United Steam Navi- 
— Co. Ltd., British Phosphate 

ommissioners, British Tanker 
Co. Ltd., China Navigation Co. 
Ltd., Commonwealth & Dominion 
Line Ltd., Elder Dempster Lines 
Led., K.P.M. Line, Melbourne S.S. 
Co. Ltd., etc. 


(Right). 6 cylinder, 550 B.H.P. 
engines and 375 KW. generators 
as installed on the latest vessels 
of the Adelaide S.S. Co. Ltd., 
Bibby Line Ltd. and the 
Commonwealth & Dominion 
Line Ltd. 


322 Allen oil engines and generators totalling 77,361 B.H.P. (50,503 KW.) 


have been installed on 118 vessels, including the following completed during and since 1935: 

M.V. “ Abosso” .V. “British Justice” M.V. “Karu” M.V. “Port Townsville” 

M.V. “ Aquilla ll” -V. “Calabar” M.V. “Mallard” M.V. “Port Wyndham” 

M.V. “Argus” .V. “Derbyshire” M.V. “Manoora” apphire” 

M.V. “Awatea” .V. “Duntroon” M.V. “Neptunian” 

M.V. “ Babinda” -V. “Jamaica Planter” S.S. “Orion” 

M.V. “Bingera” .V. “Janssens” M.V. “Plover” 

23 additional sets totalling 3,785 B.H.P. 31 KW.) are now in hand for 12 more vessels buildi 

Commonwealth & Dominion Line Ltd., Elder Dempster Lines Ltd., General Steam Navigation 
Henderson Line, Orient Line Ltd. and P. & O. Line Ltd. 


WH.ALLEN SONS 6 Coan. 


BEDFORD, ENGLAND. 


LONDON OFFICE: 5 VICTORIA STREET, WESTMINSTER, S.W.! 


for the 
‘o. Ltd., 
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) RECTIFIERS 


fel 
POWER AND LIGHTING 
TRACTION OR OTHER 
INDUSTRIAL SERVICE 





Manufactured entirely by— | 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND 


























ENGINEERLNG. [ JUNE 26, 1936. 


AWN UNIQUE 


ONLY F | VE i LIE § 
SUITABLE FoR ANY 


PARTICULARLY FOR|HEAVY ENGINEERING OR AIRCRAFT 


THE ALLIANCE FACTORY, 
WESTERN AVENUE, W.3. 


(ONE OF THE FINEST COMMERCIAL HIGHWAYS IN LONDON.) 


TO BE SOLD FREEHOLD OR WOULD BE 
LET on LEASE AS A WHOLE OR IN SECTIONS 


625 ft. 3in. 











e Alliance Factory as séen from Western Avenue. 


ADBVANTAGE'S 


UNIQUE SITUATION Occupies the most commanding site in Western Avenue facing Park Royal G.W.R. Station. Bus 
Service passes the building and three tube stations are within a few minutes. 


DIMENSIONS Floor area consists of 4 bays each 31,350 sq. ft. uninterrupted floor Space giving total clear 
working space 126,000 sq. ft. «Length 625 ft. Width 205 ft. Interior head clearance 35 ft. 


CONSTRUCTION Ground floor building of massive brick and steel. - Walls of solid brick 224 in. fitted with corbles 
for the erection of a further floor if desired- which would nearly double the floor area. 
The roof is suspended by steel trusses giving clear uninterrupted floor space. 


LIGHTING North lights and two tiers of windows. 
SERVICES All services—Gas, Electricity, Main Drainage, Water. Electricity is A.C. 400 volts 50 cycles 3 phase. 


FIRE PROTECTION A private ring main of 14 hydrants surrounds the building. 


LAND FOR Over 2 acres of land adjoins the building having frontage of 340 ft. to Western Avenue and 
EXTENSION _ frontage of 600 ft. to private road leading to Western Avenue. 


PRIVATE ROADS Two private roads, one each side, run the whole length of the premises giving unique 
dispatch facilities. 
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OPPORTUNITY 


FROM, MAR BL Bx A ke GH 
TYPE OF MANUFACTURE 


HAVING GREAT HEIGHT AND SOLIDITY OF STRUCTURE. 


This photograph illustrates a part of one bay—there are 4 bays 
similar to this, each having an area of about 3/,35° sq. ft. 
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SIDING A private siding from the G.W. Rly. Main Birmingham Line runs close to the building. 


LOW LOCAL RATING The present rate is 10/4 in the €. 


LABOUR There is an unlimited supply of labour in the neighbourhood. The large working class districts 
of Acton and Willesden being only a few minutes away. 


HEALTHY SITUATION The open, healthy situation, clean air and freedom from fog should be conducive to increased 
efficiency and saving in lighting costs. 


EASY ACCESS In close Proximity to the centre of London, being only 20 mins. from Marble Arch. 
Will prove easy of access for customers and staff. 


PUBLICITY Occupies a most important position from a publicity point of view. An outstanding site on one 
of the two great commercial highways of England (the Great West Road and Western Avenue) 
it provides unlimited potentialities for advertising. In addition the site is conspicuous to 
passengers in the G.W. Rly. trains to and from Birmingham which pass close to the building. 


FUTURE INCREASE The district has rapidly become England’s foremost centre, hardly an inch of land suitable for 
IN VALUE factories is now left along Western Avenue, and with increasing competition for premises on 
this favoured highway, it will prove an investment that is certain to appreciate in capital value. 


The office adjoining Western Avenue is 


sisi ALLIANCE FACTORY, WESTERN AVENUE, W.3. 


Further information apply 
"PHONE : ACORN 2021. 
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mM. Vv. “ DILWARA “4 : 


ELECTRIC WINCHES. Eight Clarke, Chapman 3 ton Electric Winches capable of handling 4 load of 3 cons 


at 100 feet per min. 
wINDLASS. One Electrically Driven Heavy 


The control gear is of the Clarke, Chapman P Leonard Booster Type- 
ent Self Holding and Automatic Releasing Bowstoppers 


+A’ Clarke, Chapman Windlass suitable for 24” cables. 


The Windlass is complete with one pair of Woodeson Pat 
and is also fitted with hand gear. 

CAPSTANS Two Forward and Two Aft Electrically | Driven Clarke, Chap 
of exerting @ " direct pull off the barrel of 7 tons at t. per min. 


man Warping Capstans each capable 











AN & CO. LTD. 


. 
DON ‘TYNE, ENGLAND. 


CY Ce 
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M. & C. Sectional Belt Conveyors form the link between the 
Richter & Pichis excavator and the brickworks. This com- 
bination can be seen at work in various parts of the country. 


CONVEYOI 


FLEXIBLE EASILY- MOVED BELT CONVEYORS AT 
A CLAY-PIT. The whole output of the clay-pit is 
carried by M. & C. Sectional Belt Conveyors. The first 
conveyor is parallel with the track of the excavator; 
when the track has been advanced about 26 feet the 
conveyor is moved by levering it along slides into its 
new position. The second conveyor runs at right angles 
to the first, and finally rises at 1 in 3 to enter the 
machinery tower 35 feet above ground level. 

These conveyors have to be flexible in elevation, to 


ENGINEERING. 


ride over inequalities of ground and changes of gradient, 
and rigid in plan, to preserve the alignment of the belt. 
The flexibility and rigidity needed are supplied by the 
inverted troughing, which forms the backbone of M. & C. 
Sectional Belt Conveyors. The troughing is light to 
move and also entirely protects the return bell. 

The system can economically solve many problems of 
handling materials. For a description of it, write for 
Booklet E.15. For plant for handling any bulk materials, 
ask M. & C. for a price. 


HY M.& C. 


Emering the machine house. The conveyor 
meds support only at the end of the unit 
Stetions ; the trestles are 24 feet apart. The 
d curve of the conveyor can be so 
without the belt’ s lifting off the idlers 
because idler friction is extremely small. 


GET A PRICE 
FROM M. & C. 


MAVOR & COULSON LTD. 


47 Broad Street, Glasgow, S.E. London Office: 36. Victoria Street, S.W.1 
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‘STAYBRITE’| 


SUPER STAINLESS STEEL]! 


PROCESS PLANT 


Every section of industrial chemistry naturally finds 
widespread use for ‘Staybrite’ super stainless steel. 
In the manufacture of raw chemicals, acids and alkalis 
no less than in the preparation of foodstuffs, or the 
handling of milk—‘Staybrite’ steel, by virtue of its 
unique resistance to corrosion, its strength and its easy 


welding, is pronounced the ideal metal for plant. 


Two 5,000 gallon storage 
tanks at Libby’s (the 


largest in the country). 





FIRTH-VICKERS STAINLESS STEELS L® 


STAYBRITE WORKS 








SEE OUR STAND 


No. A6 


at the 


Chemical Plant 
Exhibition 
22nd to 27th June. 








SHEFFIELD 





G 
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"WEIR CLOSED FEED SYSTEM 


IS INSTALLED IN THE 


“QUEEN 
MARY” 


Main Turbo * 
Feed Pump 








The chief WEIR Auxiliaries 
include: 


REGENERATIVE CONDENSERS 
CLOSED FEED CONTROLLERS 
EXTRACTION PUMPS 
AIR EJECTORS 
DRAIN COOLERS 





FEED HEATERS 
TURBO-FEED PUMPS 





ETC. 


The Weir Closed Circuit Feed System secures Above: Three-stage Air Ejector. 
boilers and feed lines against corrosion due to Right: Motor-driven Condensate Pump. 
§ases in solution in the feed water. 


Further, it gives the simplest arrangement with the smallest number of 
auxiliaries, reducing weight and space occupied to a minimum. It is 
entirely automatic at all powers, responding to all demands without manual 
attention. For land as well as marine plants. 


| 
lo 
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THE FITTING-OUT WHARVES, BARROW-IN-FURNESS. 


The Company has constructed five ships for the Orient Line, 
three for the P. & O. Line, five for the Cunard Line and two 
for Messrs. Furness, Withy & Co., Ltd. 

A further ship for the Orient Line is now under construction, 
and two for the P. & O. Line will shortly be laid down. 


( 
xX 


The Orient Liner “Orion” (23,300 Tons Gross). The P. & O. Liner “* Strathmore” (23,500 Tons Gross), 


VICKERS-ARMSTRONGS 


LIMITED 


SHIPBUILDERS 
& ENGINEERS 


BARROW -in-FURNESS. 


Head Office: 
VICKERS HOUSE, BROADWAY, LONDON, SWI. 



































Oil Endines SHIPBUILDING Evaporators. 
MAN. (eworstroke), an FLOATING DOCKS Cotes at cate 
marine and land purposes. AXIAL FLOW PUMPS hie athe 
CEMENT MAKING MACHINERY 
CONDENSING PLANT 
CRUSHERS 
DIESEL ENGINES FOR POWER PLANTS 
GAS ENGINES 
GRINDING MILLS 
MINING AND. COLLIERY EQUIPMENT Making 


Mine Hoists TYRE MOULDS Machinery. 


of the largest size are Rotary Kilns. Ball Mills. 
produced and finished Tube Mills. Crushers. 


omplete in our own . ° . 2 
V Vickers-Gill mali a gm 
Propeller Pumps. 


+ One of the 17 Electrically Operated Pump- 

Condensing ing Stations constructed to the order of Car Tyre 
S the Egyptian Government for the North 

Plant. Nile Delta Drainage Scheme. Moulds. 
One of the two Part of a Car Tyre 
Vickers Regener- Be 2 Mould constructed at 
ative Type Conden- ; . Barrow-in-Furness. 
sers for the new Tir Her 


John North Power 
Station, Swansea. 











































































































Visit the Royal Air Force Display, Hendon, Saturday 27th June, 1936, 
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40 in. centres Helical Gear Units for Tube 
Mill Drives in New Cement Plant. 





DAVID BROWN 


& SONS (HUDD.) LTD., HUDDERSFIELD 


| Helical 
Reduction 
Gear Units 


For continuous heavy duties and 
high starting torques as demanded 
by Tube, Ball and Rolling Mills, 
Pumping Plant, etc., “David 
Brown” Helical Gear Units can be 
relied on to give long trouble-free 
service. The gear teeth are gen- 
erated with the same precision as 
for Turbine Reduction Gears and 
give the perfect load distribution 
necessary to obtain the smooth 
running which is synonymous with 
efficiency. 
Write for Publication No. E.330.2 


showing other applications of 
these efficient and reliable units. 




















Hydraulic Massive double- 
Clamping helical Gears 


Hydraulic 
Feed 








Box 








Automatic Safety bed of 
Valve avoids undue exceptional 
pressure strength 
WICKSTEED NO. 2 COLD CUTTING 
SAW FOR WORK UP. TO 9° DIAMETER. 
CAPACITIES. 
No. | No. 2 No. 3 No. 4 
6}" round 9° round 12° round 13° round. 
6° square 9” square 11” square 9}° square. 
12° x 6 Joist 18 6" Joist 24 18” Joist 24° x 8 Joist. 


up to 45° angle. 













WICKSTEED 


COLD CUTTING 
SAWS 


WICKSTEED High-Speed Inserted-Tooth Metal 
Sawing Machines are designed to meet the most 
strenuous conditions. 





Efficiency combined with ease of operation enable 
cutting times to be reduced to a minimum. 


Hydraulic feed eliminates all complicated change- 
feed mechanism. 


Feeds changed under cut if required. 
Quick return provided. 


Belt or individual motor drive excepting No. 4 
Machine which is motor driven only. 


CATALOGUES ON REQUEST. 








8182 Showrooms : Montgomery Street, Sparkbrook, ~~ — it 
y Branches : London : Manchester : Leeds : Selfast : Glasgow 






















JUNE 26, 1936.) ENGINEERING. 








ie ae 








Telephone : ARDROSSAN 91 
Telegrams : JOINTING ARDROSSAN 





























Government Departments 





METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 

For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suitable 
for specific conditions. 


CORRUGATED METAL JOINT RINGS. 


Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 

For steam, water, oil and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS. 

Of Solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-Treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 
Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high tem- 
perature and pressures. 
Adaptable to any size of stuffing box. 





~ Mustrated Catalogue on application. 8351 


HENRY BERRY & C° 


Telephone Nos.: 75481 and 75482 














” CROYDON WORKS, LEEDS 











PLATE BENDING ROLLS. 





Telegrams: ‘‘RIVETTER, LEEDS.” 


PUNCHING AND 
SHEARING MACHINES. 








FORGING PRESSES. 





LEEDS 


PLANT FOR BOILER SHOPS, 

STEELWORKS, SHIPYARDS, 

RAILWAY CARRIAGE AND 
WAGON WORKS, &c. 


PLASTIC MOULDING PLANT. 




















Improved design Double ended Punching and Shearing Machine also arranged for manhole punching. 
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‘GATEX 


hom aleaticne 


seen a 
belt like Galex 
it for short- BELTING 


felsjaldacketaiiars 


FREE 


Service and technical advice is 
at your disposal. Send for an 
Angus Belting Engineer to call. 


“I’ve seen a Gatex Belt 


“on a short-centre high-ratio drive, where the contact on the 
“driving pulley wasn’t more than a couple of inches . .. and it Write Dept. E. 

‘had as much driving power as a crossed belt . . . which is GEORGE ANGUS 
“truly amazing. It strikes me that Gatex is going to solve a & c.., LTD., 
“fot of people’s short-centre drive problems—and longer belt NEWCASTLE-UPON-TYNE 


‘ . . , >? 
‘problems too—especially where beit power is what’s wanted. Branches : London, Liverpool, Leeds, Manchester, 
Birmingham, Belfast, Cardiff and Glasgow. 








-ed oP er )a de: _e)ir a eS 
= nek Pele sy # hy ai 
J] 04 VN -V e) ann of 2 7 oe ne) - 2-10 -) Jos) 


THOS. FIRTH & JOHN BROWN LIMITED 





SEE ILLUSTRATED ADVERTISEMENT ON PAGE 24, JUNE 19. b 





a ————— 


PETER-—WITH ONE EXCEPTION 


With one exception Peter is an ordinary little fellow. Chubby, likeable, just five-and-a-half, full of life and fun and on occasions—be it admitted—of naughtiness. 

Just now Peter's rather important for this is his first term at school, and he’s grappling with the intricacies of “ ABC " and “ Twice-Two " : difficult subjects to all men 
of five-and-a-half but even more difficult in Peter's case because—bad luck—he's totally blind. That's his One Exception. 

Peter learns reading, writing, and ‘rithmetic through the medium of “ Braille’”—dull stuff compared with the coloured picture books of most five-and-a-halfs. However, 
he's a stout lad is Peter, and he's making great progress. Would you like to know more about him? How, in spite of his “ One Exception,” he is being educated 
and, when older, technically trained and usefully employed. 

There is a long waiting list of “ Peters throughout the British Isles, for whom training and accommodation must be provided in the immediate future. 

Will you help with a donation or annual subscription? Any sum, large or small, will be gratefully received. 

Here is a suggestion. Your eyesight is worth 3d. a year to you. Send Peter and his handicapped pals 3d. for every year you've had it. Now, please, in case it 
slips your memory. Good idea ? 


The Chairman, SCHOOL FOR THE BLIND, Swiss Cottage, London, N.W.3. 





























STEEL TUBES 


STEWARTS AND LLOYDS LID 


{ GLASGOW « BIRMINGHAM * LONDON | 
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RS/C Shunt Meter for 
Steam or Air. 


Ring type Air or Gas Flow 
Recorder. 





Venturi Recorder type A 
for water or sewage. 











r 
— 


THE KENT K.M. 


The Kent K.M. meter hasa fine record asa sturdy, reliable instrument of great 
accuracy. The many thousands in use throughout the world have shown 
that this accuracy is well maintained through long periods of service. 


Modifications have recently been made which give a still greater reserve of 
power, increased accessibility, adaptability for any sort of service conditions, and 
other features which have arisen out of long experience with the K.M. meter. 


Advantages of particular importance are increased strength and reduction of 
weight due to the use of well-designed steel pressings, built-in mercury U-tube, 
and the use of stainless steel for all valves. 


All meters are adaptable for panel, wall or post mounting. 


The pen arm is adaptable on site for right or left-hand charts, the enclosed 
clock unit is very easily removed, and the pre-calibrated pressure attachment 
is accessible from the front of the meter. 


In short, the Kent K.M. constitutes one of the very finest and most accurate 
meters ever produced, and may be used for measurement of the flow of 
steam, water, gas, air, oil or any other fluid whatever the quantity or pressure. 


GEORGE KENT LTD., LUTON, BEDFORDSHIRE. 
W.C.1. JOHANNESBURG: P.O. Box 7396 .. 

Davies Shephard Pry. Led., Clarke Street . . Montreal: 
Sydney: Gibson, Battle & Co., Ltd.,G.P.O. Box IS9S5BB .. 
Box 1230 


. LONDON OFFICE: 200 HIGH HOLBORN, 
PENANG: P.O. Box 321 . . Agents '—MELBOURNE: 
Drummond McCall & Co., Ltd., P.O. Box 660 
Wellington, N.Z.: Cory-Wright & Salmon. P.O. 
Bombay: W. H. Brady & Co., Led., Royal Insurance Buildings, Churchgate Street. 


IRGe <eNT 
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Pee LILLLL VAT 


Eos 
» Meats 


Plan ey 
wTt., 
i ae 


a 


Seven 2,500 h.p. WITTON Motors driving new paper mill plant for process work 
at Edward Lloyd’s Paper Mills, Sittingbourne, Kent. Each motor is provided with 
a phase advancer. Other equipment supplied by the G.E.C. for the extensions to 
this important paper mill includes a 14-panel 6,600 volt truck cubicle switchboard, 
one of the largest of this type ever built. 


THE GENERAL ELECTRIC CO. LTD. 
Head Office: Magnet House, Kingsway, London, W.C.2 


WORKS: LONDON, BIRMINGHAM, COVENTRY, MANCHESTER, 
SOUTHAMPTON, EASTLEIGH, ERITH & LEMINGTON-ON-TYNE 





Branches throughout Great Britain and tn all the principal markets of the world 
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BRIDGEBUILDERS & Cunsiaiinaele 
STRUCTURAL anno MECHANICAL ENGINEERS 























“ Box ” Flap Gate at Elderslie Dry Dock, Glasgow, constructed for Messrs. Barclay, Curle & Company. 
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Bridge carrying the L.M.S. Railway over the River Ribble. 
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PANSOME sMARLES 


BEARING C° L’ 
NEWARK ox TRENT -enctan 


LINESHAFT 
BEARINGS 


R§M Lineshaft Bearings are 
supplied in both Ball and Roller 
Types.—Supreme bearings that have 
been proved by years of service to 
reduce power charges, consumption 
and maintenance charges.—Further 


details gladly supplied on request. 


























=i ee S1== 


~~ S. : a 
<. BATH, ENGLAND i, 








20 TONS LOAD - 5 CUBIC YD. GRAB 
SO00TONS OF ORE HANDLED PER HOUR 
—— SQ 
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NOT NEED 7 , 
ANY aa. 


The Ferranti Mercury Switch 
Regulator is outstanding 
for trouble-free service 
with a minimum of main- 
tenance. It is a Regulator 
built into the Transformer 


without any increase in 


floor space. 


We are exhibiting 
at the 
BRITISH EMPIRE 
EXHIBITION 


Johannesbur 
Sept. [5th to Jan. [5th 


BY 
MQ 
SSS 


\ \~ \ N 
\ \ -.. a i . 


SS 


RQ Q|GQQC 


P 94 os M195 Or Ot re 


500 kVA 3-phase 
Transformer 33,000 volts 


with mercury switch 


regulation of 124% 


voltage variation 
in 14 steps. 


No switch contacts to be cleaned. 
Low speed copper disc motor 
{illustrated at left) operates under 
oil and requires no attention. 
Extreme simplicity of Automatic 
Control. It is short-circuit proof. 


Please write for lists. 
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WATER 
CONDITIONING 


WITH THE ELIMINATION OF 


CORROSION & INCRUSTATION 
BY THE eAti unre 
NEW — Roe? "SYSTEM | 








‘ 





LUBRICATING - GREASE - LUBRICATORS 


SOLE MAKERS OF NEW TYPES OF ‘GREASE LUBRICATORS 
“STAUFFER’S LUBRICANT” ‘EVNFLO’ 
THE STANDARD MACHINE GREASE CENTRAL GUN-FILL—‘V’ TYPE 

















TRIER BROS. LTD., 36 VICTORIA STREET, LONDON, S.W.1 


ESTABLISHED 1882 


PATENT INCANDESCENT CONTINUOUS 


AUTOMATIC ROLLER HEARTH 
we FURNACES 


Designed for Bar and Billet Heating, 
Sheet Normalising and other Heat 
Treatment purposes where continuous 
operation is desired. 











Water cooled Refractory Roller Hearth. 
Rollers operated by variable Speed 
Motor. No foundations required. 
Furnace Chamber temperature thermos- 
tatically controlled. Low fuel and 
labour costs. This unit represents the 
very latest practice in Continuous Heat 
Treatment Furnaces 


INCANDESCENT 


yoopees hy aed 16, GROSVENOR PLACE, S.W./. ‘Sheer OFFICE : a oe ors, RD., MANCHESTER, I5 
se ate: sore SENN BIRMINGHAM ——= 


Telephone : Smethwick 0875-7. Telegrams: “ Repeat, Birmingham.” 











” 
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This one man chipping 
a Lancashire Boiler with 
a “ Skatoskalo ” Machine 
is doing the work of a 
gang of men, and doing 
itbetter- - - - = = 


Write to-day for Catalogue,gof *‘ Skatoskalo’ Bowler Scaling 
Tools, also for Catalogue of ‘‘ Multiflex Tools. 


F. GILMAN (B.S.T.) 


CARLTON HOUSE, 195, HIGH STREET, SMETHWICK, STAFFS. 
Works : Skatoskalo Works, Regent Street, Smethwick. 


‘Phone: SMETHWICK 1202-3. 


Better and cheaper than hand scaling! 














“SKATOSKALO” 
ELECTRIC SCALING APPARATUS 


OT{only does a “ Skatoskalo” outfit 
N enable one operator to do the work 
of a gang of men, but it secures a 

better and cleaner job. That is because 
our mechanical tools can be applied to the 
narrow spaces between the outer-shell of 
the Boiler and the Fire Flues, where hand 
hammers cannot possibly be operated, 
whilst they are equally efficient for cleaning 
around rivet heads, along flanges, etc. 














We do not expect you to accept these 
claims without question, therefore we 
offer you a free demonstration at your 
own works, confident in the ability of the 
““Skatoskalo”™ Tools to sell themselves. 












LTD. 


*Grams: ‘* SKATOSKALO,"’ PHONE, B*'HAM. STANDARD SET WITH CHIPPER. 



























8622 















you a copy? 





The “BULL JUNIOR” frac- 
tional horse power motor leaflet 
will interest you. May we send 


. oh! | see 


a new term to describe Bull Motors. Well, it’s certainly 






an apt description. It’s quite true they have established 






a wonderful reputation for dependability. They have 






never let us down yet and we have installed Bull Motors 






on no end of jobs now. | find these Bull Junior fractional 






horse-power motors they’ve brought out are just as 






reliable as their larger machines. | think they are only 






telling the truth when they say that ‘“ Bull Power” means 


HORSE POWER plus RELIABILITY 























Telephone : Ipswich 2215 (2 lines) 





(BRANCH OF E. R. & F. TURNER Ltd.) IPSWICH | 


ATS Se 


7516 
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ART 
‘DRAULIC PLANT 


HIGH SPEED FORGING PRESSES FOR ALL 
PURPOSES FROM 150 TONS TO 15,000 TONS 
POWER INTENSIFIER AND PUMP DRIVEN 


SHEARS, STEAM-HYDRAULIC AND HYDRAULIC 
TYPES FOR SLABS, BLOOMS, BILLETS, PLATES, etc. 











HIGH PRESSURE HYDRAULIC PUMPS UP TO 
5 TONS PER SQUARE INCH 


WEIGHT AND AIR LOADED HYDRAULIC 
ACCUMULATORS 


SEND US YOUR ENQUIRIES 








. a is " = . LONDON ROAD IRONWORKS 
a > OE ee ” GLASGOW 
SOM ESTABLISHED CABLE ADDRESS : 
1864 “ STEWART, GLASGOW ” 


London Representative :— 


H. J. Munro, 25, Victoria Street, S.W.!. Telephone—Victoria 2576. 








2 
4 


lee WATER TUBE 
m BOILERS 


‘ ey fer OU NeW 
F [x py 7 V : 
i Xs te Os 


45 years ago we produced the first 
successful water-tube boiler, and 
to-day our latest types still lead for 
economical steam generating. They 
are readily accessible for cleaning and 
replacement; space and weight saving; 
and their equally distributed heating 
ensures tight seams. Supplied for 
coal, oil, or wood fuel, and with super- 
heaters if required. 


as 
 <) - 
a 
ae 
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db 
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MODERN TIME 


land Modern Fans 




















: * The requirements imposed by 

Satisfy the Engineering Technique developed 

stringent during this ripening twentieth 

requirem ents of century call for new standards of 
performance everywhere. 


*& & Write for new Catalogue Ref. No. SFI67; 
summarising the range of Forward, Radial and 


Backward Bladed “Sirocco” Centrifugal Fans. 











xk Advertisement of Davidson & Co., Ltd., Sirocco Engineering Works, Belfast 


8349 














FMR aes OMRON ED ae ae 





PRESSES 


SUITABLE FOR 
LIGHT IRON & STEEL SCRAP, TIN 
PLATE CLIPPINGS, SCRAP TINS, WIRE, | | 
etc. a 

ALSO TYPES FOR BALING ‘ 


MACHINE SHOP SWARF “I 





OWNS & THOMPSON LTD OLD FOUNDRY 





LONOON OFFICE: 28, VICTORIA STREET, S.W.!. 
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‘BROOMW ADE" 


DOUBLE ACTING 


AIR COMPRESSORS 


* 
OUTSTANDING 


EFFICIENCY 
AND 
RELIABILITY 
* 





Two-stage, direct motor drive 


TWO-STAGE - BvilT IN 6 SIZES ACTUALLY DELIVERING 


320 TO 2500 CUB. FT. FREE AIR P.M. AT 100 LBS. 
PRESSURE. 


SINGLE-STAGE-—IN 6 SIZES ACTUALLY DELIVERING 560 
TO 4200 CUB. FT. FREE AIR P.M. AT 60 LBS. PRESSURE. 
SUPPLIED WITH OR TO SUIT ANY FORM OF DRIVE. 


Single-stage with belt drive. 


37 Years’ Specialised Experience Ensures Super Satisfaction 
BROOM & WADE LTD., HIGH WYCOMBE 








1286 











DRYSDALE 


WEE -MAC 


(PATENT) 


rUMIFS 
































This chart illustrates the difference between the ordinary 

Centrifugal Pump and the “* Wee-Mac.” The steep head 

characteristic of the “* Wee-Mac”’ is of particular interest 

where the total head is liable to variation, as the ordinary 

ORDINA Centrifugal Pump, when working at constant speed, is 

not a very suitable machine for coping with large varia- 
tions in head between full-load and no-load. 


SELF-PRIMING ! 


RECIPROCATING CHARACTERISTIC 
WITH CENTRIFUGAL ACTION! 




















Pen’ cent 
































20 40 60 80 100 
PER CENT NORMAL CAPACITY 
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32” x 5’ 0”. FINISHING MILLS. Heavy Cast Steel Housings—Water-cbel led Roll. Neck. Bearings. 
Automatic Pressure Grease Lubrication for : estat NL A 


hata eee DAVY BROTHERS LTD | 


Double-reduction Gear Drive with over 
hung, Flywheels and. special, lubrication. etield 22l oHEFFI! LD 7. 


— 


. i.) es Aaliaa,, 
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COWANS, ‘SHELDON & ‘Co: Ltd., Cc 


"Lodaedt" Offtedy BOSE HOUSE, ALDWYCH, W.C.2.2°2°2°2222=aanmaENNEY PY 
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Recent Orders 
for SI AON ad CARVES 


pRUM BOILERS 

















AND FitTines 
OF ALL 














FURNACES AND BURNERS FOR 
ALL INDUSTRIAL PURPOSES 


MANCHESTER FURNACES «ss Ltd | 


Globe Works 
ASHTON NEW ROAD, ESSCHESTER, 4 


BULL'S METALEMELLOIDCo, | 


vue Shaun AND sOOW Limited. 


euels:  aieesee a, Senha,” | 
=. 'S METAL.—Propeliers, Sheets, Cag | 
8, Valve Spindles, Condenser Stays& Plates, ic. | 
LLOID. (Reg. Trade Mark and Patented.) Con- 
“es r Tubes, ‘ooling Tubes, Boller Tubes, Stays 
ap lates, Fir -box Plate s,Bars »Sheeta 4, Valves, &c. 
WHITE METALS.— Babbitts, Plastic, &c. 





‘Gearing, Pulleys. 
See 2, June 
\aaiinn acenell page 42 U0, M ESTER 
“Engh 2 onl. CORPORATION ELECTRICITY DEPT ; 
: (for BARTON POWER STATION). We undertake the complete instal- 
CAWNPORE lation of -steam- raising — plants 


a a ELECTRIC SUPPLY CORPORATION. . , . , : . 
| STRONGER — CHEAPER | including boilers, boiler firin uip- 
BE , 


T TER. GREENOCK eT, ‘art 
than the ordinary JOHN WALKER & CO. (SUGAR ment, buildings and all auxiliaries. 


HOOK-BOLT REFINERS), LTD. 


this Patent Hook-Bolt Head 


ADAPTER 


Converts ordinary Bolts into Hook. 


alt lal SIMON-CARVES LTD., cueante HeatH, stockrort. 


quare Necks. 
Sizes from sf0eh to fit 
BOL 











ALL 
"Phone : Bradford for all details 


HY. LINDSAY, 


| 47, Queen's Ré., BRADFORD. 























8262 


womens STEEL CASTIN GS 





(LEEDS), LTD. 





ARMLEY, LEEDS. 1766 x wer 2; i oa aes ‘Ss : 1) by. Open Hearth Acid Process trom 
ie <; Prone a A ‘ | weight. 
BRICK TILE mur spel NN ils, corr, eee « 
b Se wrt ope! | ak a fei Haat cmon Yeni esr 

BRIQUETTE , 7 
CRUSHING AND | Petter ses 

of > ron orks, 

GRINDING PLANT | 7 PI ezcnbects being, nicer Dresser 


Excavating Work. 














oe Fit y “J 
ip at, oe / +9 SPECIALTIES : al 
= —— T Wheels!and Pinions u 
phy Bale rns with ” Coenen, 
Winches, Capstans, etc. 
—_ Cast Steel Anchor Heads. 
SIDE A A FOR ROLLER TABLES WITH ROLLERS 


eet Water TANKS. ‘© THE ORDER OF SCHLOEMANN — f 
THE MORNE W.SHAW & CoO., Ltd., Wellington Foundry, MIDDLESBROUGH. 
Telegrams —“‘ WELLINGTON, nek genmeueet, . ON PQMIRALDY > an OFFICE LIST 
-—~ es a fod Bemisttion Age Ter, ton c yen, Ghee a 
4, West George Str et, ntative + J NTE. 
Agent for Durhase 3 and Northumberland: G, NELSON, Cathode Bujld 3, Doan Street, ‘Neweastle-ce-Tys 3. 
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PART OF A LARGE SCHEME UNDER CONSTRUCTION, 
EXECUTED AND COMPLETED IN RECORD TIME. 


— a = 





STEELWORK FOR STEEL WORKS 


These are typical examples of structura] steelwork carried out by the 
Pearson & Knowles organisation. We are equipped for the accurate 
fabrication of every class of steel structure, either light or heavy. 
Accuracy in fabrication means speed in. erection—we can guarantee 
both. Contracts of any magnitude undertaken at home or abroad. 


The Pearson & Knowles Engineering Company, Limited. Branch 
of and Agents for the Lancashire Steel Corporation Lid., Warrington, 
Lancashire. London Office, 34, Leadenhall Street, London, E.C.3. 


PEARSON & KNOWLES 


STRUCTURAL STEELWORK - GALVANISING 


Casson 28 


COLLIERY PLANT: ELECTRIC WELDING - 
8421 


A‘ 





MACHINE CUT GEARS 


& 


a = 


Sen dat 
ly Cut Oe action 


[emcees poe bg tee a a sizes, oval or + section 


MITRES AND BEVELS. Te 9ft. Dia. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 


Gear Blanks 
Balance Wheels. 


from any of the above patterns, 


By THOMAS GREENWOOD, 3/9 
General Machine made to Customers 
Patterns. Low Prices rege for Flanioe, Boring, Turning, 
sl ayatsaauans your enquirles— 
Green wood’s Standard 


Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFAX. 
Telephone: 2492. ian i 


ABBOTT & CO. 


"AIR te : 


48, Juné 19. 





(Newark) LTO 


a poy p 
WEIGHBRIDGES AND 
WEIGHING MACHINES | 

New Designs at Competitive Prices 


E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Ad., DEWSBURY 


AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. C. HOWDER & CO., ..., 


5 & 7, Fleet Street, Birmingham. 


























“= 9S 


Infinite number of 


ss —-~- 


Quicker sawing. 





“FLUIFEED ” 
Very sensitive feed control. 
feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 


THE LATEST 


“FLUIFEED’ COLD SAW 


GIVES 


OTHER SPECIAL’ FEATURES. 


Patented Swivelling Vice. 


' Covered bed slides. 

' Centralized control. 
Vee-rope drive. 
Tecalemit lubrication. 


BUILT IN SEVERAL SIZES, 


Apply: 


NOBLE & LUND LTD. 
/Felling-on-Tyne. °°’ 
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Tits -. re 


There | is no better - 


cc) MARSHALL 


i a are 
considerably reduced 
and your efficiency 
greatly increased. 
Longer delay means 
more to. pay. 

Insist on getting 
REMMOL BELT OIL, 
Send for sample and particulars to: 
The Remmol Belt Oi! Co. 
To. 


47-49, Henderson Street, 


GLASGOW, NW. 
Telephone: Western 836. 

















The CLYDE STRUCTURAL IRON CO., Ltd. | 


Clydeside Ironworks, Seotstoun, Csenes | 
MANUFACTURERS OF 


IroneSteel Roofs, B ——— 
Work shops, Xc., & 


London Agents, GILLESPIE & Co., Lt>., Bi . »nhal! 


<5 
q %y, " : ‘ 2 ms » -, . “ 
Buildings, 1, Leade phail Street, E.0.3... 7813 =~: a : 
The Luton ston Pattern | Co., aR | ie 
= OR , +3 
Be 1¥4 


PATTERNS 





BUILT. BY CRAFTSMEN 
UTILISING MODERN 
EQUIPMENT AND° THE 

en Nn gee Rx Wi BRITISH. MATERIALS 

















SCOTSTOUN IRONWORKS, GLASGOW. a 
LONDON OFPICE : bh meas Ti 
10, Princes Street, Westminster, S.W.1 


See = : MARSHALL, SONS & COMPANY (successors) 17 


GAINSBOROUGH = ENGLAND: 


TELEPHONE : GAINSBOROUGH 280. 





ROYAL SHOW, BRISTOL — STAND No. II5C. 














WELLS 


WASTE OIL FILTERS 


REDUCING VALVES. PRESSURE REGULATORS Are indi 
Spensable 


Crosby Valve & Engineering Co. Ltd, |) all users of 


41-42, FOLEY STREET, LONDON, W.i Steam, Oj; 











Dirtied Oil, hi 
therto dis. 
— can be Fikered 
n@ used over and over 
again. 
Standard sizes f, 
b, 
2 to 400 gallons per 
week, 











—s LATHE 
ALWAYS REF = “ane 
: IT « 2S 2 
WELLS’ ARILTER Te eal sizes Fry ep ween 
-FiLT UNIV 
Supotied to all the oe Football AA tL. FITTI Nos. “* 
Gakab. Seria Gerdoan en tad over the nar | 


So 
Wt. uLIsoN age etal Gy WELLS & CO. LTD., MHA, waNcuEsT™™ * 
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6. 


AND DOMESTIC 


A TYPE FOR 
Every Purpose 





INCOMPARABLE FOR CUT- 
TING CHROME, MANGANESE, 
STAINLESS AND OTHER 
HARD ALLOY STEELS 
If you have any difficulty in sawing 
hard alloy steels, write, mentioning 
your Tool Dealer, and we will see 
that a blade is recommended to solve 
your problem. 





JAMES NEII & CO. (Shettiek rb 
Composite Steel Works, SHEFFIELD, 11 


8086 


LOWMOOR 





TRIPLE, HAMMERED 


; 


Made only by ; 
LOWMOOR Susy Werenines 1 » Ltd. 
Iron Worke, * rd. 




















“ALLIGATOR” 


FL. xis t.»w ; 


STEEL BELT LACING 


Nothing Needed but a Hammer, 


J. B. STONE & CO., Ltd., 


135, Finsbury Pavement, LONDON, E.C.2. 
And 4607-31, Lexington Street, Chicago, fll, U.S.A. 
Send me Free a sample of “ Alligator.’ Belt Lacing, which I] agree to test in my factory. 


NS ae 
Ee 
Se 





3344 
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MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 











Specialists in s Y The REIDGEARCO. 


LINWOOD 


HIGH PRESSURE ‘ -, . near PAISLEY. 8163 


STEAM PIPEWORK 
Nothing in the way of High Pressure — CRAN EE. 
. \ 


Steam Pipework comes amiss to us. 
Two..of the unusual shapes made in NSN FOR ALL TYPES— 
our Millwall Works are shown above. * 

\ Send us your 


Possessing, as we do, a thoroughly up- \ enquiries. 
to-date plant and wide experience in | . 
the manufacture of H.P. Steam Pipe- 














work, we are admirably equipped for 
supplying your requirements. 


Enquiries should be sent to: 


LE BAS TUBE CO. LTD. 


Dock House, Billiter Street, London, E E.C.3. 


je Desungnse. 33, Robertson Street. 45, Rosemnary] Strect. 











“ Lifting, Leicester.” 
3474 


USE YOUR DRILL PRESS 
UP TAPPING 











THE BIBBY PATENT COUPLING 











““Ettco” Tapping Attachments with the 
smooth, high speed, sensitive action of 
the built-in friction clutches, make 
machine tapping easy. The leather lined 
clutches in the three smaller sizes, and 
multiple disc type in the larger sizes, 
place Taps under perfect control. There's 
an “Ettco”™ for any type of tapping. 
Should Tap stick, or bottom in a blind 
hole, the cones slip and save the tap 
or the thread. 


Because of their sensitiveness, “ Ettco” 
Tappers are ideal for cast iron, steel, 
Bakelite, hardrubber oranysoft materials. 
They can also be successfully used in 
tapping Copper or any mean material. 
Five sizes covering 4” to 1”. Write for 
full details of Seven Day Free Trial Offer. 


BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 
“SENSITIVE” TAPPING ATTACHMENT OVER 40,000,000 HP. FITTED 


with visible grip Tap Holding Chuck 
Apply to the makers for particulars. 


|. KE DERICK POLLARD & CO. LTD THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
INA MACHINE TOOT WORKS, LEICESTER London, S.W.1. ests 
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MERRY WEATHERS’ 
“X AUST-SUDS” FIRE E EXTINGUISHER 


Utilizes exhaust gases from any 
motor vehicle. 


Will produce 1,000 gallons of fire 
extinguishing foam from | gallon 


of charge. 


Operated with ordinary plain 
, canvas hose. 

















Gives foam ateonce and al! the | 
time. re 


IDEAL BOR THE PRO 
OF FACTORIES, WORKS, ETC. 








Write for. Pamphiet 640 P. 


MERRYWEATHER & SONS LTD., GREENWICH. 














THE MARH/a querantes 
of quality. 












UIGH TENSILE ALLOY STEELS _. 
CASE-HABDENING STBELS FOR 
AUTOMOSBILE- AIRCRAET AND 








= NICKEL -CHROME-STEEL BODIES. 
- “BLADES” OF “SUPER” QUALITY™ 
HIGH! SPEED“STEEL. _ | 

ALL PARTS INTERCHANGEABLE. 


| FACING HEADS 





Stocked in 9 sizes from 5 into 14 in. diameter. 


BROOKE. TOOL 





MFG. Co. Ltd. 


















rte Bt eras + tke CARDINAL WORKS, BIRMINGHAM 
CARBON 6 ALLOY TOOL STEELS. 
7240 














BROWN BAYLEY'S oll : 
ae WwoRKS tTD. SHEFFIELD 9 


“ $$ 


Accuracy & Durability 


are outstanding features of our work. 
High-class engine and boiler fittings 


are a speciality. 
We shall be pleased to submit quota- 


tions for your particular requirements. 


ENGINEERS’ MILL & COLLIERY 
FURNISHERS. 
MANUFACTURERS OF 
ANTI-FRICTION METALS. 
All classes of Non-ferrous Ingots. 
INDIA RUBBER AND ASBESTOS 
GOODS. 

























MOR 





BRASS AND !IRONFOUNDERS. 


PEGLER & LOUDEN Ltd., 


54-60, Brown Street © - - GLASGOW, C.2.” 
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tight joint for liqu ds or gasesand el 


insulation. 


innumerable, yet 
eee discovering new appli 


saving invention. 





IFRICTION— VIBRATION 
[LUBRICATION — WEAR 


wou Ae bearing f ~ Al OSCILLATING 
also) San air 


the uses of “SILENTBLOC” 
ically 


_ for this great trouble and mabey 


\- The lastin value of *SILENTBLOG"” 


{° Bearings has been proved conclu 


sively over the oghh seven years. 


Over 18,000,000 in use. 
‘There is a size for pur 
Let our technical experts co-operate 
your problems of vibration and noise ¢ 


SILA TRE OG LTD. i 


n solving 
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TAYLOR & C CHALLEN PRESSES 


~- Engineers, 


Works & Showrooms: Constitution Hill, BIRMINGHAM 19. 
Complete Plants made and erected for 
the Production of ali kinds of 
PRESSWORK, MINTING, and 
MILITARY CARTRIDGE, 





DOUGBLE CRANK PRESS | 282. ROLLING MILL 1212 with Hardened Stee! Rolls. SLITTING MACHINE 1026 for Transformer Strips. SCREW PRESS 1023A. Belt Driven. 
Weight including motor—S35 cwt. Weight including motor—570 cwt. Weight—4 cwt. Weight—263 cwt. 





— ——_— 











HIGH SPEED) la 


DIESELS fo VALVES 


MARINE AND Sturdy Reliable Fittings for 
ae SeWere Modern Seryice: with 
Steam, Water, Oil or Air. 














RANGE: . 
24 to 72 B.H.P.— If you make “Land Boilers 
1,000R.P.M | : Make our Acquaintance. 
}, 2to6 Cylinders. | / Bi 
I 


60 to’ 240 B’H.P:— 
900 R.P.M | 
3 to 12 Cylinders. 








t will be a pleasure to send you aur Catalogue, 


A. COCKBURN &-CO., 


Full particulars from the Manufacturers : | Cow. 
GLENIFFER ENGINES, Ltd., | DENNISTOUN, — GLAS 





4-Cyl, 80 H.P. Engine with Reverse and Reducing gear, 
7705 


ANNIESLAND, GLASGOW, W.3. 
Telegrams : “ Glengine, Glasgow.” 8133 - 





























DAWSON & DOWNIE'S: ‘PUMPS 


FOR ALL DUTIES 


HYDRAVLIC PUMPS MOTOR DRIVEN A MARINE PUMPS 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP “TO SUIT“ALL DUTIES 
ee | = & 
, of 4 ' 
—- ObSURee = : Wy ~ DAWSON’S. PATENT 
FOR LAND INSTALLATIONS ACTING 
AND MARINE DUTIES ‘an FEED’ PUMPS 


COMPLETE OIL REFINERY 


DS onus fe ELEGRAMS : PUMPS, CLYDEBANK 
PUMPS tas i Bed | > 9299 CLYDEBANK. 


DAWSON & DOWNIE | 











-WHEN  _ BUYING. PISTON __RINGS-_ 


qc a TT iwi lip 


THAT THEY AP 


} Le 
em an. gee se. 75 \nneel 
oe == 40 YEA SPECIALISED EXPERIENCE 


54 Th AL aa f~ eat & THE FINISH 











THE _ STANDARD. PISTON. RING © ER CINEERING | 0 ATD 
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FAULTLESS FIDELITY 
in BLACK and WHITE copying 


When you use Ilford Line Film for your. copying, you can reduce 
even the largest drawing to avery small negative for easy filing 
yet be sure of clean contrasts and sharp detail when enlargements 





seaisTcrso 
TRACE mark 


FOR 


are eventually needed. 
thicknesses—7;/1000 and 3/1000 
of an inch—and is equally suitable 
for camera or contact exposure. 
Use it for all your black and 
white work and ensure faultless 
fidelity in every copy you make. 


COLOURED ORIGINALS. 


llford Line Film 


Ask for details of special materials. 


MADE IN ENGLAND BY 


ILFORD LIMITED, ILFORD, LONDON. 


is available 


in two 


ILFORD 


LINE FILM 








8543 






ULATION 

















CAN WE 
FANS FOR ANY 
FOLLOWING USES: 
INDUCED DRAUGHT 
FORCED DRAUGHT 

FUME REMOVAL 

DUST REMOVAL 

WOOD REFUSE REMOVAL 
VENTILATING 

HEATING 

DRYING 

SHIPS’ FANS, ALL KINDS 
SINTERING 

BLAST FOR HEARTHS 

BLAST FOR CUPOLAS 

BLAST FOR OIL & GAS FUEL 
MINE FANS 
SPECIAL, PURPOSES 


UOTE YOU FOR 


OF THE 





WE ARE 


in| 


MAN 


THE ACTUAL 


ms 
mm 


MAKERS OF 





Te 


ot nner 


yt 


FOR ALL PURPOSES 


We are well equipped for the manufacture of fans of every kind and size, and 
our experts are at your service, backed by extensive experience in fan design 


and application. 


Your enquiries for any of our standard fans, or for any special design to meet 
your requirements, will have our prompt and careful attention. 


ALLDAYS & ONIONS, LTD. 


(Alldays & Onions and Thwaites Bros.) 


GREAT WESTERN WORKS 
BIRMINGHAM 


"Phone: Vic. 2251-4 


Teleg.: *Alldays” 


Teleg. : Typhoon,’ Sowest 


9 VICTORIA STREET 


LONDON 


Phone: Abbey 7/84 





! 


- 
—_— 
—_—— 
ae 
_— 
_ 
—_— 
—_——- 
————- 
———— 


————— 
—_—— 
— 
_— 
| ee 
— 
-_ 
a 
ree 


| 


— ee... 


WE ARE ALSO MAKERS OF, 
AND SHALL BE PLEASED TO 
QUOTE FOR: 


BLOWERS. Roots’ & 
“Empire ’’ for High 
and Low Pressures 

FURNACES for Oil, Gas and 
Coal 


oa 
CUPOLAS & Charging 
Machines (Thwaites 


pe 

LADLES of all sizes 

STEEL CONVERTERS. 
Sole Manufacturers 
of “Stock’’ Patent 
Converter 

POWER HAMMERS. 
Pneumatic & Steam 

SMITHY & FOUNDRY 

EQUIPMENT 
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R.M.S. 


QUEEN 
MARY 


The first of a series 
of articles containing 
illustrated descrip- 
tions of the above 
vessel appeared in 
our issue of May 
15th. Subsequent 
issues dealing with 
this subject are as 


follows :— 


May 22— 
Boilers 
May 29— 
Main Machinery 


June 5— 
Auxiliary 
Machinery 


June 12— 
Passenger 
Accommodation 


These issues can he 
obtained through 
your newsagent or 
the Publisher. 


ENGINEERING 


| 





- 
aM 


| 
| 





35 & 36, Bedford Street, 
London, W.C.2. 











WILLIAM GEIPEL L™°~ VULCAN WORKS, BERMONDSEY STREET. $E.1 


“Neptune ’’ Works & 187, Westminster Bridge Road, London, S.E.1. 


Telegrams: “SIBBE, LAMB, LONDON.” Telephone No.: WATERLOO 6071 (3 lines.) 


ELECTRIC ARC-WELDING 
EQUIPMENTS 















A: “ Metrovick” 
S00 amps. Sin 
le operator, 
‘ortable Arc- 
Welding Set 
for A.C. 






4 “‘ Metrovick"’ 200 
——_. Single opera 
tor Arc Welding Set 
for D.C 
















oaeeee* 















A“ Metrovick 
Single operator A1 


: Welding Set ar 
meni . for ship ——- Here are a few typical *Metrovick’’ Are-Welding equipments, ranged tor engine or 


Cap. city 200 amps. each out of a wide range of types available for every class of work and belt drive. 
th 10 operators condition of operation. The equipments are self-contained and 
complete with the necessary control gear and regulation. 


MgRceouEAN 


sc ELECTRICAL co, VS al 
, TRAFFORD PARK «+ MANCHESTER iz. - 
- $$ 


G EIPELg:= 


STEAM TRAP 


Manufactured by 
Extract from a recent letter : 


JOHN TONES & & CO., 
Central Works, 

“Your trap was tested against other makes, and as a direct result of 
this test, an order for nine traps was passed to you. 


“ Metrovick "’ 
Multi-operator 









































Be 


by er : Telegra 
24679 Sheffield. Tonks, Ghefield. 

















8129) Jw 























DIVI APPA U 


and all other 
SUBMARINE APPLIANCES. 


SMOKE HELMETS 
for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 
SELF-CONTAINED OXYGEN 
BREATHING APPARATUS. 
GAS MASKS. DUSTITE MASKS. 
FIRST AID and all other 4219 
SAFETY AND PROTECTIVE DEVICES. 


SIEBE, GORMAN & co. LTD. 








SAVE YOUR COMPENSATION MONEY 


Have your employees fitted with our 
Splinterless Lenses and Safety Devices. 
Inquire: C. V. BOLTON, F.S.M.C., 
49, Leigh Road, Leigh, Lancs. 


Welfare Opticians to all the Large Concerns. 








































































JUNE 26, 1936.] 


ENGINEERING. [SUPPLEMENT ‘page XX1| 5] 














Press, capacity | 25 tons. 
sizes from 10 tons to 1000 tons. 


The illustration shows No. 7. size High Speed 
Presses are built in all 











POWER PERCUSSION (22¢%. 


S 





PATENT COMBINED EJECTOR, 
AUTOMATIC SPRING REVERS- | Mertice, Worms, 


ING 


RUNNING ATTACHMENT, Machine Cut 


AND 









ash the Lhem to o yuote cw 
LIM eoLney 








CREW 


For Ace ur BY oY 



































These presses are CAST IRON 
specially adapted for MACHINE MOULDED 
the rapid production WHEELS. 

of hot pressings in brass S. S. STOTT & CO., 
and ‘other non-ferrous ENGINEERS, . * HASLINGDEN. 














metals. The product is 
accurate, uniform and 


solid, with sharp out- BODLEY BROS.& €0. 1? 


lines—evidence of the ibaa cmemcertinliin ee © 
















accuracy which is built General Engineers and Millwrights, 
into these presses — and Brass Founders, sam 
. : VAY FouNDRY, 2——= 
Ee ETER., 
Exeter.” 


T legrams t . Bodiey, 
Selephons : 2189. 


with 
GEARING 


STOPS, CONTINUOUS ee ee 


STEEL TIE BOLTS, etc. | Soctrnence 


Special 





& rSATLE 










TD. 
eV tos 








Attention given 


SC R E W to Breakdowns. i. 


PRESSES _ enquiries souciren 


OW ADMIRALTY tPeT. 
















| 
| 


@ S.P. 3. 

















FRICTION 


All Types. Satisfaction Guaranteed. 


CLUTCHES 


Send us your enquiries. 


W. R. ANDERTON & CO., Clutch Specialists, 


CASTLETON, ROCHDALE. 


"Phone No.: 5854 Castleton, Rochdale. 


: “ Clutch, Castleton, Lancs.” 















td, BELPER, 








REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 





AND ADVERSE HEAT 
CONDITIONS. 





SEAGERS § L"- 


DARTFORD. 








3738 


Smedley Brothers L” :=3"": 


SOLID BOTTOMS 
Over or Underdriven 


) Mixers 


AND 


Edge Runner Grinding Mills 


of all kinds for all purposes 
to drive by Bel: or 
combined with 
~~," Oil 
Petrol Engine 
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LONDON 
OFFICES 


THE BEST WORM GEAR 
Excellent Position, 
| close to Charing | 
| Cross. 


| Three Floors and 
| Showroom on 
Ground Floor with 





usual offices. 





An excellent 





opportunity for a 
Provincial firm 
wishing to open 


2 


| 
| os a 
| Offices in London. | ae TAT em * 


| | : MANCHESTER. 


MODERATE 
RENTAL 











| For full particulars 





apply to— 


Box x6i9, | wee 77a ENDER = > 
Offices of So / Rg ae 


Engineering 




















) 
= 
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“COMPLETE SPEED CONTROL” 


___| WIGGLESWORTH’S 
VARIABLE SPEED GEA 


oe nnn, ae 








LET US SEND YOU 
UR VARIABLE SPEED 
GEAR CATALOGUE 














‘ 


Type DR 








Fitted with 
Ring Oiling Bearings 
and Ball Thrust 




















STANDARD HORIZONTAL 


Type AR 
Fitted with 


Ring Oiling Bearings 
and Ball Thrust Thrust 


Type AB 
Fitted with 
Ball Bearings and Bal! 





HORIZONTAL TOTALLY ENCLOSED 
WITH MOTOR SEATING 


Type DB 


Fitted with 
Ball Bearings and Ball 


Thrust 


MANUFACTURERS OF ALL 





TYPES OF MILLGEARING 











SOLE MAKERS AND 
SUPPLIERS OF THE 


“TEXROPE” 


DRIVE 


OVER 3 MILLION H.P..IN 
SATISFACTORY SERVICE 








FRANK 





PHONE: 
SHIPLEY 
1666/7/8 








WIGGLESWORTH 


SHIPLEY « YORKS 


& CO. LTD. 





GRAMS: 
“CLUTCH, 
SHIPLEY ”’ 









































Budenberg 


Recorders 


‘Columbia ’’ Recording Pressure Gauge. 


A clear continuous line, drawn on a chart rotated by clockwork, records 
every variation of any of the following :— 


Pressure, Temperature, Draught, 
Speed, Liquid Depth. 


Our Recorders are made with 8 or ilin. diameter charts to give records 


over a period of 1, 5, 6, 12 or 24 

mechanisms are robust and yet sensitive. 
movements, and are housed i 
recorders, recorders in fume and weather ~ proof! 


rs, or 7 days. 
The clocks have powerful jewelled 


The actuating 


in dust-tight cases. We also supply duplex 


cases, continuous 


recorders, wheel-press recorders, multiple hydraulic press recorders, ctc, 


Budenberg Gauge Co., Ltd., 


Broadheath, near Manchester. 




















PROMOTING 
EFFICIENCY I 


All-year 
round 
Service 


from 











Britains Better Heating 


Tet 


— 


i 


tt 





Heating in Winter 
Cooling in Summer 


Univectairs eliminate the risk of reduced output 
by workers, and the consequent slowing-up of 
production, which an exhausting, stuffy atmosphere 
in the factory during hot weather is. liable to cause. 


The Univectair fans provide a refreshing stream of 
cool air which constantly circulates, not merely at 
the ceiling, but at the working level where its in- 
vigorating influence is most needed and appreciated. 


Univectairs are a practical and economic asset in 
every factory. 

They are not a single purpose installation—they 
provide an all-round service the whole year round, 
In a succeeding announcement the efficiency of 
Univectairs for Steam Fog dispersal will be illustrated. 


You are invited to write 
for Brochure No. U.H.2— 
containing full details 
of Univectair performance. 


BRITISH TRANE CO. LTD. 


Vectair House, Newcastle Place, Clerkenwell, 
London, E.C.| Tele. : Clerkenwell 6864 and 3826. 


Belfast, Birmingham, Blackburn, Cardiff, Leicester, 


Representatives ot: 
Newcastle, Sheffield and Glasgow. 
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Above is illustrated the L.D.C. 
Gear Box design which per- 


mits the easy withdrawal of 
the Motor complete with its 


pinion, by simply removing 
four nuts. 


The Motor may be A.C. or 
D.C., and any type, Protected, 
Totally Enclosed, FANKULD 
or Gas-Works construction. 






Available in sizes 20 H.P. to 
75 H.P. with final shaft speeds 
down to 50 R.p.m. Gears 
contained in oil-tight gear 
case, ball and roller bearings 
throughout. 


























Typical L.D.C. Geared Unit of 
sizes wp to 25 H.P. 








\ eer 4) UNITS i 
i .P 1H.P, 





* New comprehensive Catalogue G/GM available to all manufacturers 
on request to Dept. 9, L.D.C. Ltd., 94, Petty France, S.W.!. 


LANCASHIRE DYNAMO 
AND CRYPTO LTD 




















E.320—Reversible Pat- 
ja In 1, 2 and 3 
ga on capacities. Spee- 
lally suited for export; 
formula for recharging 
bei shown, thus 
avoiding sending to 
England for recharges. 











ma PROPERLY 
1 quart size 
revolving. 
Pump suitable 
ev PROTECTE 
Motor V 
Establish- 
ments, Kills * 
tro 
eS risk Of elec A SPARK may send your works up in flames 
trical shock. to-morrow . . . an overheated exhaust pipe may 
reduce your most valuable lorry to blackened 
scrap to-morro 


Take time by the forelock to-day. Equip your works 
and vehicles with 


VALOR FIRE EXTINGUISHERS 


There's no “ perhaps” about VALOR EXTIN. 
GUISHERS—they act at once, killing the fire at 
the source, effectively and with little 


Easily handled and understood by anyone. Last 
for years and keep charges undamaged. _ Illustrated 
types are only representative of our large range. 


Write for List 6/V51. 
USED ALL OVER THE WORLD. 


The VALOR CO. Ltd., 
Valor Works, Bromford. 
ERDINGTON, BIRMINGHAM, ENGLAND. 
London : 120, Victoria Street, S.W.1. 


Buy British Goods. 





















































9490 








FIRE EXTINGUISHERS 

















SIMPLE NO OIL IN 
AND THE 
EFFICIENT. 


a STEAM. 





























| 
y 





je 


a 
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AUTO- THERMAL FEED 








Specially designed for returning to the Boiler 
HOT CONDENSATION 


from Steam Traps, giving the maximum economy. 













~~ we ws 


flames 
Pe may 
ickened 
r works 


IERS 
TIN. 
fire at 


Last 
strated 


e. 
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lo avotd Loster 


Because | drive your machines with infinite 
variation at the speeds which give the best 
results. Any wanted speed can be obtained 
during operation. 


| am The Flender. 
| have proved my worth in thousands of Works. 
| am-only small but | do great work. 


My design is simple and convenient and | can 
be worked very easily. 


| adapt myself readily to local conditions, 
different Works and processes. 


These are only a few of my attractions. 


If you send us the coupon below, you will receive 
the illustrated booklet telling you how 


TO FLENDER YOUR DRIVES 





HANSEL & SCHMITT 
ENGINEERS, 
13, VICTORIA STREET, LONDON, S.W.1. 


Please send to us free of charge your new booklet — the design and 
working of the Flender and sho owing how to choose the model which can 
Flender our drives. 

We would like your Engineer to call on us. s/s 























HEENAN AND FROUDE, LIMITED 


Froude Dynamometers, Heénan Electric Dynamometers, Complete Equipment of 
Test Shops, Water Coolers, Oil Coolers for Transformer and Air 
Goolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat 
Exchanges, yee Disposal and Utilization Plants, Mechanical wom Pred os Sera 


and Salv. ER Wire and Strip Forming Machines, Structural 
WORCESTE 


—— ean 
ann z——_—_— 


Trade with THE CONTINENT 


By having your goods consigned in Through Trucks 
between Great Britain and the Continent you save 
time and greatly reduce risk of damage. Specially suit- 
able for heavy machinery. 6 or 7 ne Ha 24 week 


Full particulars from Continental Traffic 
L-N’E:R, Liverpool Street Station, London, "3 


HARWICH - ZEEBRUGGE 


TRAIN FERRY 
THROUGH TRUCK SERVICE 



























































































































































pote NIVERSAL PUMP 
wee SAVES 

WORKING COSTS, CAPITAL 

OUTLAY, MAINTENANCE 


CHARGES, SPACE, ETC. 














Infinitely variable capacity 
from zero to maximum 


This pump, designed to work from 
uni-directional driving equipment, 
requires no valves, clutches or bye- 
passing equipment. Avoids any 
danger of overloading the driving Internal 
equipment, and the flow can be 
reversed and capacity and pressure 
varied to any degree by merely 
operating the hand-wheel while 
unit is working. 


position. 
Maximum 


flow. 


SUITABLE FOR ALL 
VISCOUS FLUIDS 


Sizes to suit all requirements 


SOLID SHAFT 
SOUND CONSTRUCTION 
LONG LIFE 
edt Neutral 
position. 


145, Years Reputation, fosition. 


as Engineers 


MARINE STEAM 
ENGINES 


for all classes of Vessels 
from 10 to 1,500 I.H.P. 


STERN GEARS 
supplied and complete 
installations undertaken for 
Oil Engine driven Vessels son 

ee flow in 
Write for opposite 


direction 
Illustrated Literature 


Plenty &Son Ltd 


Contractors ae) the Admiralty, War Office 
/naia & Colontal Oftices & Foreign Governments 
BROAD STREET PLACE EAGLE IRON WORKS 


NDON, NEWBURY 
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A BELFAST’ ROOF |.9 | UBS 


Stubs Precision Files 
have set a new stan- 


is an EXPERTS job) 2222 


Every operation in 
, their manufacture is 

: ' = performed by highly 
a. —— skilled craftsmen to 


———— | ? obtain the perfect 
FL AKKIK x YS SS “Fy shapes and cuts. 

<a Wipe ey RISK tel ed os Extreme care is taken 
Mt Wy PB yO to provide the thin 
NAWIGS edges and fine points 
| 











oe r 
ee aad so necessary in tool- 
making. 


Stubs products are 
known the world 
over for their stan- 
dard of quality and 
the necessity to 
maintain this repu- 
tation is a guaran- 
|| tee that Stubs pre- 
cision files will give 
ou complete satis- 
action. 





Stubs precision files 
|fare British made 
|| throughout. 


SEND FOR DESCRIPTIVE PRICE LIST. 


BUCK & HICKMAN L” 


"Wee, teas 3 - WHITECHAPEL ROAD, LONDON, E.1. 


BRANCHES : 
BIRMINGHAM : GLASGOW : MANCHESTER : 
29.32, Whittall Street. 47, Robertson Street. 251-255, Deansgate. 

















1 ations show interior 
and exterior of the Bath 


™ Belfast” . Work was 


Steam Laund ' Sit : ; t 
with an AN med 4 MACHINE-CUT 
carried onin old build- " 
“jack ~~ ; 
BRS iis 
Despite the outstanding simplicity and low cost of “ Belfast” 


Roofs, this form of construction cannot vores Wyte its true 


value and durability unless it is erected by experts, long = 


familiar with its problems. IN A LL M ETALS 


That is why ANDERSON’S “BELFAST” ROOFS have al | ee 
been led so satisfactory on all types of buildings. yer oes q Spurs, Bevels, 
were among the real pioneers of “ Belfast’ Roofs. They have , Double-Helicats, 


played a most conspicuous part in their development to th 
modern stage of efficiency. Every ANDERSON ” Belfast’ Worm Wheels; 


Roof is designed and erected by trained men, thus ensuring 
the highest degree of service and durability from this adaptable . Worms, Racks, 


and economical form of roofing. renee: : Internal Gears etc 
Pe ‘ 


We are always willing to supply estimates and designs 
without charge. — —_-— 
> We have all facitities~ for 


D. ANDERSON & SON LIMITED - : 
PARK ROAD WORKS, STRETFORD, MANCHESTER —_— SSS ane eae 
and at London, Belfast, Birmingham and Glasgow. | —_——— 4 Gears of all types : 


ACCURACY GUARANTEED. 


STOCK GEARS.—Spurs, Mitres 
and Bevels, also Silent Pinions 
up to 50 H.P., 2 to’8 D.P. 


Ask for Booklet No. 3407. 


WE SUPPLY COMPLETE GEARS, 
GEAR BLANKS, ‘OR CUT TEETH 
IN CUSTOMERS’ BLANKS. 


A. ~CROFTS 


Bear bei Palla + (ENGINEERS) [LTD 
Friction Clutches, THORNBURY 


raticroncarcks — BRADFORD 





BELFAST ROOFS 














